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INTRODUCTiON. 

v 

This report is intended to cover the work in which 
Operations Section was involved during 1968. It also contains 

brief descriptions of the ships and launches and lists most of 
the major equipent used. - 

~ ‘

_ 

The report has been divided into three sections: 

Section '1 
' i

i 
Operations staff — CCIW, and scientific and support staffing 

agencies. 

Section 2 - 

Field prognams, ships, launches and equipent. 

"Section Q » 

Station positions and charts, and summaries of cruises, analyses 
made and observations carried out by the major ships. 

- —~ - ~ — — ~ ~ ~ — ~ T'----T



P. 1

> 

1‘ _.

\

O 
Scienti

»

. 

“ 
¢~

»» 

3‘. .

\ 

>SEGTIQNSl Q-_--_>__-___ 
. J 

Operations Staff — CCIW ‘ 

Student Assistants 

fie and Support Staffing Agencies

/

I

' D



_ ______..., . _ _ ._ _ ~ - ~ - - -— - -———~ e - — - ~ — -— ~— ~ '~~~—-~-*--'---'""" 
, . 

. 

'!'¢ Z 

»Qperati_ons Staff -=~_QCIV»[ __ 
V 

-
" 

~44 - 
e 

- - 
. 5 

_ _ ‘ _ . 
_ . .- 

" 

- 

' 

no.3. 4-Macdonald 
' 

Head, Technical Opezlat-ions Section. 1 

' ' ' 

A 

. 

D.J. Cooper“ C.S..S. Lirnnos
' 

A. Holler _ M.V. Theron . 

H._W. Ma.<_:_Phg._il ~ Special Assignments 

D. Hani_ngton' Field (Ships)
_ 

D. Mehlman " " 

P. Youakim " " 

‘H. Cho " " 

M. Quraishi " " 

- H." Ng " " 

1H.~Gschw_ind "- 
_

" 

F. de Vree "" " 

' P. Seidenberg " " 

.g R. -» » 

Ly li n u Benner 

‘d "t As ‘ t to Stu en ssis an s 

D. Anthony, R. Sharkey, R. James,‘ D. Cava_n._ 

'§¢iem=i=fi;¢ »"and_-;$;1,P.-P<>_1:@--'=$1?a*ffins_ ikaenqivee 

Great Lekes ‘Division, I.'W.B_,, 
’ 

Dept. of Energy, Mines and Re_s_ou;~ces 
- Division, I.W.B., Dept. of Energy, Miries and Resources 

Geological Survey of Canada, '-' '-'- " ¢"< " " 

Dominion Obs_er-vaetory, ' " " " " " " 

Public Health Engineering, Dept. of ‘National Health and Welfare 

. Fisheries Research Board " 

V 

:1 Museum



\/ 

>
. 

V 

~ SECTION 2 

Field Programs 

Ships, Launches, Equipmént 

P; 3 . 

3 ". -> 
§\ . 

' .\'l _, P . . 
- - 

» V 

' 
. ‘(:- 

O '

I 

|

1 

l

,

\

I



Hpwfim

H 
> 

_mmHmm

P 

vpcznmwmil 

G‘o!H‘sJ

C 

gag 

“W03 

OWHEPHHOZ 

MMOHHOZ 

Ow 

O|P'Q 

GO>M€>MZ 

m>U>m 

QMPMWEOZM 

MOQZUNW 

Egom 

,5“

U 

o0¢_ 

Pm 

H__o:dw”H° 

F_ 

map“ 

H0os5HnmH_}i 

ofi0H@dHO5m 

\\m_Q‘ 

ooovmw 

oflwdwwfl 

U,2_ 

wg&HmqM 

u¢Onp 

PNQ 

_ 

vim“ 

__o___

I 

~mQHwE_Hg\

’ 

Egg 

OH?

> 

_Qo_l_o 

<mw 

_WogQ 

Om 

N“ 

‘am 

Mm
w 

mHSH@Q__ 

HINWOZ 

$wW_

H 

>Fr_os¢WHH° 

H_ 

map“ 

ED 

mgfifia

’ 

w. 

mcwwfiwoq 

afiflsiwfiwp 

ov0wm¢H°:u 

VA 

>q3_ 

m°HHmH 

opfiflDHU4 

m_ 

ENHO 

UOOO9 

mg 

’ 

gmw 

ppm, U000”

_ 

’_

E 
35:0 

§N:w 

H>O% 
_mwHH 

>m 

‘zm% 

Hm 

m%¢_u°_ 

B__O:¢p“H0 

mwaumwwa 

mp“ 

fiHB5OmOOHOm% 

G8‘ 

wfQ_ 

mp“ 

Gpfiflfiwi 

w_ 

fimfiflmgg 

WI 

MON 

>zVmQW£W% 

gmfifloaw 

<mw 

wm_zm 

um
m 

iowwvnfifi

H 

_xE 

gm 

W“
W 

FHZOKZW 

mmv¢_

Q 

fi'Ao:¢w8M° 

HHBBOWQQPOWQ 

U3‘ 

w_ 

Hsogmm 

Uwfl 

by 

wm%“ 

€HHHHWBU 

UQOON 

mg 

§H@ €\POOCHw Hfifimwflmy 

am 

go 
g

_ 

N“ 

SI 

EM 

uN
3

W 

m€%mH 

>wq_.H 

OZ:

5 

zH”mmn”'°:- 

mwamwnwp

_ 

HHESOPOWQ

> 

_UH‘ 

N. 

zfiwfirw 

>OwQa 

Q 
H3 

Q36 

Om_Nm 

WE 

wm 

W\m

3 

mcmmm 

E_H§@ 

‘oz 

WHHM 

“CHM 

PQ

' 

ZOE 

POGNWQN 

wOw> 

LCSQ

H 

Z04. 

N6

P 

O5¢mqP° 

w:%mHOwP

w 

HHBb°H°mq 

UH. 

m_ 

ZQHHQW 

gOfiWMmObV 

60000 

NH“ 

EWHAPOO 

§N:w 

wmeam‘ 

gm“ 

H“ 

z°4_ 

No 

€0mdQ&w 

zPwm@HN'O5[_ 

d50'fiWw0 

Hm:%mH°mH 

FMEBOHO 

Z‘ 

zcawu 

mawdw 

W2 

mm zmWOO:H 

/_ 

Q8 

2 
N“ 

M8 

gs 

Smszfl 

gap 

mmbd_

w 

wcHHH5W¢O:

' 

HOWO5d0

_

Q 

wHB:Om0OHOm%

3 
. 

z_. 

wfixW¢HDD 

UHO_GO____ 

<EW 

Q%m 

N“
m 

mOUM 

m€H<Q%OH 

OHU 

Mocys 

QQPQ

Q 

. 
Q’ 

@_ 

£0MflOHU 

H__oDdmHH° 

HH5=°mQOHOm% 

_H 
_ 

Q8WP& 

€wvdQH

E 
WW‘ gmHOO:H 

ENE 

POO 

Em 

NP

> 

momgz 
zmbhmw 

Kg

H 

mmfi¢LH“ 

w5&HH:WdO:

I 

a°&O5¢° 

HHE:Om0QH°m< 

h°>o°mwHm% 

cog:

i 

__

Q 
mo

3 

WOMHOZ ZEPWMW 

_gmw

H 

oO¢__H“

' 

OZwO>WU 

HHEZOM

' 

_é_8Z €:>Fmm 

Eu; 

U0°__H_

_

' 

ozwopmfi 

Hmmmoz

'

_

'

_ 

__ 

_
_ 

¢_

h

I 

I

U

.



Y. 

‘_ 

..

‘ 

_'}‘ 

ll 

‘Ill 

o+___ 

ll‘ 

NH

8 
fl_ V

HH 

N
_ 

__N

Ii

M
n 

“p

iI

©
Q

N Ii‘ 

NH

N 
OHi 

i
>

I 

5_n
3 

.T_

H 

H 
_

A

H
>

d 

fid

H

H

M
_

©

_

N

H 

Ha

H

H 
_

4 

“N

_ 

N

_

N 

M’ 

~_ 

“A 

OH 

“H 

_~‘‘

_ 

__H<___g

_

N

N 

Q

_

H 

\‘_‘\ 

'

“ 

_\ 

H
_

_

0

M_

Q 

It 

‘Ii 

Q4809 
DQQEMA Gohosa 

dflpOH 

uOflEHg 
G°hQ:B 

H__3O_H_ 

moqefiq 
fibhfina 

HdpOB 
O°GEflH hohoza 

HQQOF 

nfigsfig 
cohmsa _mmH:w 

HOH“Qg5m 

gag DHHH 
3_§_>_o 

_ 

~wgH 

gm‘ 

M§_§_



LOU 
.- ' ' 

'». ‘:‘~ 
1 

"‘ -- 
. . 

- ~ ‘-. 
" 1 

_ Pqriods; ar'idp' *1'\re'aé.-I'0f,.0b§u-zrvationsi t'.l‘1_i§-j.0r__ shipsf . 

- Ship Lake 
_ 

From To

\ 

C.S.S.' Limnos Ontario May 13 June 

\ 

‘ 

,‘ 

\_Aug. 
V6 ' 

Oct. 9 

Erie June 20 July 27 

M".V‘.:Theron Ontario Apr. 26 May 3 
- May 27 

_ 
June 8

u 

June 21¢ 
_ 

July 20 

_ 

Sept. 9 Sept. 13 

Oct. 5 Oct. 31 

C Nov . 17 Nov. 26 

'ErieA- 
V 

May 12 May 21+ 

June 9 W June 20 
- July 21 Aug. 

Aug. 31 Sept.- 3 

Sept. 15 0ct._ 1+ 

' Nov. L - Nov. ll; 

Huron s Aug. 5 Aug . 13 

‘ Superior Aug. 18 Aug. 28 

1"

,

| 

_ - ._-..,- ,F_,_....__, 
_ : r
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.- Field Brograms V14-9.68 e -Major-Ships’ 

Q 6 

4 

it 

Lake snip 

» Ontario Theron 

Limnos 

4 Theron 

Idmnos 
Theron 

-0 \ 
Limnos 

Theron 
Idmnos 
Theron 
Limnos 
Theron 

Cruiée 

as-o»o1 
68-0-02 
use-0-03 

68-0=0_h 
68-O-05 
68:20:-H06 

as-o-07 
68-0-08 
68-6-o-09 

as-0-1o 
68-O-ll 
68-0-1-2 

68-0--13 

68-0—lh 
68-0-15 
68-O-16 
68-0-17 
63-0-l8 
68-0-19 
68-0-20 
68-0-21 

68-0-22 
6.8-0-23 

68-0-21. 

Apr. 
Apr. 
May 
May 
‘May 
May‘ 

June 
June 
June 
July 
July 
July 
July 
Aug. 
Aug. 
Aug. 
Sept. 
Sept - 

Sept 
Sept 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 

3 5
5 

Dates 

26 
29
6 

13 
21 
27
3 

10 
2h
2 
8. 

15 
23
6
9 

19
3 
8
9 

16
5 
-6 

15 
22 
21. 

27 
1'1 

23 

'-. 

@- 

:- 

:- 

0- 

1-

— 

-
- 
-
-
-
-
- 
-
-
- 

May 
may 
May 
Max 
MaY' 

June 
June 
June 
July 
July» 
July 
July 
Aug. 
Aug. 
Aug. 
Sept. 
Sept 
Sept 
Sept 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 

Type of Cruise 

Retr. Winter Mooring 
Monitor 
Moorings 
Geologyf 
Geology 
Monitor 
Moorings 
Gravity 
Special 
Monitor 
Spefiial 
-Moorings 
Mon’itor- » 

Geology 
Monitor 
Moorings 
Monitor 
Geology 
Geology 
Monitor 
Gravity 

Moorings 
Monitor 
Monitor 
Moorings
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A Field Programs 1968 - Contidf ‘ 
6 _ 

D. . 
> I 

Lake Ship Cruise 

6871-01 
68-1-Q2 
68-1-Q3 
63fl-Oh 
68-1-05 

Erie“ Theron 

Limnos 

68-l-06 
68-1-07 ’ 

68-1-08 
68-1-09 
68-1-10 

Theron 

\ ‘ea-1-11 

es-1-12 
as-1-13 

as-2-01 Huron Theron 

Superior Theron 68—3~Ol 

,.¢-@~.'_ 

. Ihtes 

May 12 
May 17 
June 9 
June l5 
June 20 
June 2h 
July A 
July lh 
July, 21 
July 29 
Aug. 31 
Sept. 15 
Sept.'23 
Sept. 28 
Nov. A 
Nor. ll 

May 
May 
June 
June 
June 
June 
July 
July 
July 
Aug;

0 

Sept 
Sept 
Oct‘ 
Nov. 
Nov. 

Ange 5 " Aug 0 

Aug. .18 - Aug. 

-\ 

Type of Cruise 

Moorings 
Monitor 
Moorings 
Monitor 

Gravity 
Moorings 
Geology 
Monitor 
Monitor 

Moorings 
Monitor 
Monitor 
Moorings 

Monitor 

Monitor
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‘ ACTIVITIES 

Ma‘on Shi s - 

_ 
_ 

A

_ 

.' Two major ships, the C.S.S. Limnos and the charter vessel M.V. 

'Theron, were used for the Great Lakes Studies in 1968. The C.S.S. Limnos 
A

1 

is owne 

_._ 

y the Department of Energy, Mines & Resources and operated by v 

the Mar e Sciences Branch. She arrived at C.C.I.W. on May 3rd, and after 

completing the installation of scientific equipment she commenced operations 
K 

. 

V 

.

. 

on May 13. The M.V. Theron is owned by Christensen Canadian Enterprises of 
New York and Montreal, operated by K. Karlsen Shipping Co. of Halifax.. She 

was chartered by the Department for the Great Lakes program. The original 

charter period was from April to October, however, this was later extended 

until early December. Before leaving Halifax the vessel was fitted out 

with oceanographic winch and platform, davits, temporary deck.housing, and 

laboratory facilities. She arrived at C.C.I.W. on April 2lst, and after 

completing the installation of scientific equiment she commenced regular 
operations on April 29th. 

V 

.- 

The schedules for both vessels had been planned.prior to the 

beginning of the season. However, due to operational breakdowns of the 

C.S.S. Limnos and the Sea-Way strike from June 21 to July l5'their~schedules 

were changed considerably. On October 15th the C.S.S. Limnos departed 

C;C.I.W. for Port Weller Shipyard for repairs. In order to complete the 

remainder of the planned scientific programs, the "Theron's" charter had to- 

be extended. The "Theron" departed C.G.I.W. on Nov. 29th for Halifax. - 

2 ~ 
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_ §";national.Table k 

'
. 

‘Ship - Arr. CGIW 
_ 

Dep. CCIW Total Away on V

S 
- 

. 

» ‘ .Days Operations 

0.5.5. ’ 

. 

V 
I 

'_
_ --Idmnos May 3 ‘Oct. 15 166 ‘B6 

, 
_ 
51.3% 

H.V. 
""Theron April 21 Nov. 29 223 I70 76.2% 

The pattern of operations was changed from the previous year when 
one ship was assigned to Lake Ontario and the other to Lake Erie. During 

1968 the Limfi¢s was assigned to both Lake Ontario and Lake Erie. The. 

There‘, in addition to operating in Lake Ontario and Lake Erie, also carried 
out a-nonitor cruise on Lake Huron, and a monitor cruise on Lake Superior, 

\
. Personnel from the Operations Section at G.C.I.W. were assigned to both ships 

onla continuing basis throughout the season. Scientific and technical 
personnel from various agencies joined the vessels in accordance with a pre- 
arranged schedule. The Operations Group was generally responsible for all 
the technical deck operations, entailing the sampling procedures, measure- 
ments and recordings of physical parameters, and mooring operations. The 

manual chemistry determinations and routine weather observations and reports 
were also_carried out by this group. ‘

g 

Monitor C ises ru 

_ 

V The monitor programs in Lakes Ontario and Erie were continuations 

of previous year's observations. The station positions, sampling procedures 

and physical parameters were essentially the same; The few changes that were
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' O made as a result of_the eiperiences gained during the previous year were '_ 

designed to obtain better and more comprehensive coverage of the lakes- 

\ 

Two "special" cruises were carried out in Lake Ontario in the 

vicinity of the Niagara River. One cruise was primarily designed to support 
the current studies in the area, and the other to support the infra-red 

E

. 

studies carried out from an aircraft. 

Lake Huron and Lake Superior were monitored for the first time 

and these programs are expected to continue in the future. 

Mooring Cruisesg 

1) 

Several mooring cruises were carried out in Lake Ontario and Lake 

Erie. The moorings were checked during the monitor cruises and special 

cruises were scheduled for servicing and re-establishing malfunctioning 

instruments and/or disturbed moorings. Meteorological buoys were placed in 

both lakes usingplarge Geodyne doenut floats fitted with sensing instruments 

and equipped with Plessey data storage units. In Lake Ontario the areas 

under study were off Thirty Mile Point and off Niagara River and in Lake 

Erie the moorings were placed in various positions in the eastern end of 
the lake. Temperature observations and drogue trackings were carried_out 
in-support of the current studies. One winter mooring remains in the 
western end of Lake Ontario and one in the eastern end of Lake Erie. Both 
these moorings are equipped with a time mechanism set to release in April, 
1969. _ Y 

'

_ 

The proper authorities were always infonmed about the placing 

and recovery of moored instruments and shipping was warned through "Notice 

to Mariners"._ In spite of such precautions, losses of equipment did occur» 
in both lakes. In Lake Ontario barges were seen moving between some of the 

. 
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' 
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._-_ ._ __>,___-___ -— 7--—~~ -~



'P. 12 

u - ' Q . 

_ \_;‘ 4

_ =_ »- 
. ~ 

_ _ 
- . } 

. 

- 

H 
~ 

A 

inshore moorings and large "Lakers" were seen "steaming" between the offshore _ Q u 

positions. In Lake Erie a number of fishing vessels were observed between 

the moorings in addition to the large "Lakers". Major equipment lost during 

the year in each lake was as follows: 

Lake '

. Ontario 

1 — current meter from winter mooring. 1967/ 68 i 

I - '3 "' " Ni-a-gara "area 

l - Met. Pack 

2 - Nun surface buoys 

Lake Erie 

l -s current meter from winter mooring 1967/68 

1 -» ” " " the eastern -part of the lake 

0 \ 
1 - sub/ surface float. " 

n 
Goring Crui ses 

A number of geological’-sampling cruises were made in Lake Ontario 

and one in»Lake Erie. A 1200 lb. piston corer with up to »9O feet of -pipe 

and also regular gravity cgorers were used in various locations in both 
-lakes-. Numerous sediment -samples -were collected awfi-th ‘Shipekvgrabs. In 

order to obtain a picture of the sediment layers in the lakes, large areas 
. 

' were track-_-sounded using the echo sounders on the ships.
l 

Gravit ;,Cruises' 

These cruises were -parts of .continuing surveys in both Lakes 
Ontario and ?Erie to obtain reg"iona1,gr,avi'tyv measurement-s for geological and 

‘D 
D 

* geodetic investigations. 
I 

1 A 

- ~ - - ~ — - - - ~ - - — - - ~» --»--~'--»-- -< ~a- -~ ~ - _ -- - -_.. _. .W_~---»_ -__ _~___.~____-»-~»---> -_ _ -- -W-V ?_:T,__ ..,_
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T The operation consists of lowering an underwater gravimeter -

t D (La Coste & Romberg) to the lalce» bed on a 10 grid. 
1 

Readings are taken
_ 

at each station while the vessel keeps position over the gravimeter and 
its connecting cables . ‘ 

' The Hi-fix electronic navigation system was used for positioning 
the vessel and consisted of two mobile "Slave Stations" operated from 

Y --“selected sites and the "Master" aboard ship. 

During the second gravity cruise October a Satellite Navigator 
‘ Receiver (Magnavox 702 CA) was used in conjunction with the ship's radar 

T for obtaining positions. The system was monitored continuously with the 
initial navigation being done by radar and results computed later from the 
navigator sf‘-or comparison with the radar fixes.

_ 

Accurate water depths are required for the computation of gravity‘. 

D d_at_a.\\ Two echo sounders were used at each station, together with a pressure 
gauge',§wi-thin" the gravimeter to achieve optimum results. The echo sounders 

' were also operated continuously and monitored while the survey was under
T 

Hi—fix control. '

Y

A
n - 

r<‘V!""‘
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"- .,= "gajorg Ships and N , 
' ' 

I 

’_' 
. 

_ 
- 

_ 
» '0 

0 'c.s.s.. I.IMNOS4 
S 

I 
S 

_

. 

Type ofi vessel: Research vessel also designed for hydrography, steel 
. 

_- 

‘ -hull, twin screw.
I 

lo . Year built: 1968 .
, 

Dimensions: Length ll.7', beam_'32.', draft 8' 0". _ 

I Speed: Max. ll knots, cruising 10 knots. . 

I 

Range: 2000 nautical miles . 

‘ ComPle1_nent: Scientific - 12, ship - 16. 

Fuel capacity: A5 tons. 

Fr. water capacity: 60 tons. 

Propulsion: 2 - 12 cylinder Paxman Diesel, model. 12 RPHM, each 

500 'B.H.P., 1250 r.p.m. with direct drive to. ‘ ‘ twin 360° rotatable _Harbour Master units made 

by Murray and Tregurthe,' geared to 1.50 r.p.1_n. 

_ 

Fixed pitch propellers, right angle drive gears 

and vertical shafting. Bridge controlled. 

Ships power: :3 - phase, 60 cycle A/C, L60 volts. 
_

l 

Transformed requirements: 21.0 V., 3 phase 

120. V., 3 phase. 

Supplied by: 
_ 

' 

_

. 

2. — L; cylinder Cummings Diesels, Model N NH, each
4 

_ 
150 K.W. and 2 Siemens generators. 

:1 - Cummings Diesel Emergency Generator, automatic - 

G < 2 - ~ laboratory controlled frequency stablized units 

rated at 5 KVA, l_l5 volts, single phase, 60 _cycles. 
.- 

' -
. /
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Ehui ent:_ . I_ - Deckdfiachinery and 

\
Y 

Bridge 
Equient:

l 

2

2

2

2

2 
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.,. 
' ‘Q1. 

u 
Q . _. 9 

ll 
_ 

- .- - _. -_ 

crane, Austin Western Model hl0~P, electro-hydraulic, 

A0 H.P., 6000 lbs. lift at 26 feet working radius 

and 10,000 lbs. lift at 12 feet working radius. 

(Max. radius 35 feet). Capable of 360 degrees 

rotation. Drum capacity 270 ft. of %" dia._Hire. 

Located amidship. 

crane, HAB Model 1778 marine articulated with 
double acting hydraulic rams, 20 H.P. Max. cute 

reach.l8 feet. Capable of lifting 2000 lbs. at 

25 ft/min. with 17 feet radius. 360° rotation. 

Drum capacity 250 ft. of 3/8" dia. wire. Located, . 

on after deck, starboard side. 

fixed "A" frames, cap. 1000 lbs. 

portable "A" frames, cap. 3000 lbs. 

portable gallows, cap. 3000 lbs. 

capstans - manufacturer, J. Swann, Series 368, 

No. 1624, 7% H.P. - 

mooring winches, manufacturer, J. Swann, Series 

L88, No. 1615, 20 H.P. 

Decca radar, Model A29, range L8_miles. , 

Arma-Brown Gyro Compass MK.lC with 8 repeaters.
1

4 Automatic pilot.
i 

Standard magnetic compass. -

f 

Bergen Nautic retractable log type FEU-2, No. 671. 

Wind speed and direction indicators." 5; 

Searchlight. . 

V

_ 

Gyro compass course recorder.- 

i ~ — --» ~»~ ,....(_.~..--—
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é Qiarconi cu-25 IF/AM transceiver. ' 
_ . 

__ -‘ . 

_ _ 
_ ' 

. _ 
_ _ 

.-a Marconi nu 30 VHF/FM transceiver. he 

l - 'Echo Sounder, Kelvin Hughes, Model MS 26 B, MK7, 

range 710 feet or 710 fathoms. 
_ l 

- 2 - Echo Sounders, Simrad Panel, Model EP 2 BN, range 

600 ft. or 600 fathoms. 

Laboratories: l -_ Dry lab, 670 sq. ft. amidship. 
- l - Wet lab, 90 sq. ft, on starboard side connecting 

to dry lab. Equipent in laboratories includes: 
Alden P.G.R. Model L18, Series CA, connected to 

‘J -Simrad transducer; Gyro repeater, repeater for wind 

. force and direction. -a 

- Photo copier, 3M Model 202. _ 

Deck: Provision for carrying portable laboratories on deck. 

Provision for carrying A — 26 foot hydrographic sounding * 

launches on deck if portable laboratories not carried. 

, 
l — 17 foot Boston Whaler — outboard engine. 

lVessel equipped for continuous recording of solar radiation, relative 

humidity, air temperature. Near surface water temperature_and meteorological V
. 

equipment as required for complete surface weather observation. 

Laboratory equient installed as required depending on the type 
of cruise in which the vessel is engaged.- "_ 

' 

. 
~

t 

Oceanographic 
I

' 

Winches (installed ~_ 

as and when required): .

' 

l - single drum heavy duty electro—hydraulic winch} 

Manufacturer, J. Swann, Series '0'-329 MK2, Model 

80, A0 H.P., two speed. Rating A tons on low 
V 

i

/
/ 

I ;/

l

J
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;speed and_2 tons on high speed. Drum cep»~5QDO’£t.' 7 

‘ 
>. _ 

~ 

' 
. 

_ 

" _ 
_ 

"0 
of %"'dia, wire.- Fixed and portable readefiut. 

Automatic spooling gear and remote controls. 

wire winding winch, electro—hydraulic. Manufacturer, 

J; Swann, Series '0'-325, 5 H.P. Various drum' 

capacities from 30,000 rt. of 3/32" dia. to 2500 rt 

of 5/8" dia. wire. Drums detachable. Automatic 

s1>'<><>lins- - 

oceanographic winch, electro~hydraulic or diesel 

powered. Manufacturer, J. Swann, Series '0'—365, 

10 H.P. Two speed.= Rating 800 lbs. on low speed 

and #00 lbs. on high speed. .Drum cap. 2500 ft. of 

5/32" dia. wire. Automatic spooling and remote 

control. - 

light duty B.T. winches, electro-hydraulic. 

Manufacturer, J. Swann, Series '0'-315, 5 H.P. 

Drum capacity A000 ft. of 3/32" dia. wire. Speed 

SLO ft. per minute at 300 lbs. One winch is fitted 

with automatic spooling. 
- Other winches may be installed as required.

/ 

F. L7 . 
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Sealing and expeditions vessel, steel hull. ' - 

H V THERQN 

' 
’ of iressel:

l 

L 

_ Fully reinforced for ice. Single screw. 

Yearbullt: ‘

l 

1950.
_ 

-;DiJn_enSi(;>\ns: 198.81, beam 33.15 era}: 16' 03".
1 

- >Tonnage:' ~Displacement 820 tons, gross 849.82 tons, net 391.92 

tons. 
g 

_

' 

Speed: Max. 12% knots, cruising ll knots, min. h knots.
_ 

. Range: 10,000 nautical miles. 

Ihdurance: 7‘ #5 days. 

Scientific - 22, ship — 19. ._ ‘Complement: 1 

Fuel capacity:* a 205 tOnS¢ ‘ 

-
' 

Fr. water capacity: 78 tons. 

l '— 8 cylinder Polar Atlas diesel engine, 1310 B.H.P. Propulsion: 

at 250 r.p.m. - 

' ' 

220 Volts D.C. A 

V 

A 

‘

. 

Ship's power:
_ 

V Main generator: 1 — 3 cylinder Burmeister Wain - 100 K.W.‘ 

Auxiliaries: 1 - A cylinder Paxman — 60 K.W. . . 1 

1 converter 10 K.W. A/C. - 

Facilities for shore power hook-up 4 220 V. D.C. “
1 

- ‘Deck Machinery 
' and equipment:v

g 
h — A ton hydraulic winches 
h_‘— 5 ton cargo derricks. 

1 e Kelvin sounding winch. 

3 cargo ho1ds.. 
_

A 

Cargo holds: 

#1 & #3 available for storing

i

/

r 

.e_......_......,_. ._ 4 """" g 
K

.

A 

equipment and instruments._ »

é 

/ i
L
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#§_converted into lahoratory space. 
A 

' :
¢ 

- " 
" Pollution ‘control tank installed in #3 hold». 

’ Bridge equipment: Radars - 1 Decca RM L16, h8 mile range._ 

I 

i “Gyro Compass, Sperry Minor M l7 with 2 repeaters. 

-r l Decca 212, 32 mile range. 
' Echo Sounder, l Kelvin Hughes 26 B. AA; 

Standard magnetic compass. ' 

, 

W 

Automatic pilot, Sperry MK ‘E’. 
\ 

Log, Walkers Cherub III. 

Loran — Kelvin Hughes, CA - 1000 A. X 
V 

AW.T. - Marconi, Oceanspan. 

RaTo‘ " voHoFo M8r0Oni
_ 

AM Apelco AE 0-4176 M. 

Laboratories: Temporary laboratories constructed in #2 hold and on ‘ A 

’ top of #2 hatch with stairway and dumbwaiter connections. 

Qenertmental _Q-1=1.iJ=m<~=:n_§. and _I.n.S@@11ati°n§.= 

V 

I 

Deck: l - 

1... 

l 
1 -

! ,1- 
1- 

..._,__......_._._.... ._.~,»-'- ~— 

light duty oceanographic winch, electro—hydraulic 

or diesel hydraulic. Manufacturer, J. Swann, 

Series '0'-'-365, 10 H.P. ‘No speed, rating 800 lbs. 

.at low speed and 400 lbs. at high speed. Drum 

capacity 25o_o rt. of 5/32" d;ia..__wi-re. ‘(2ooo' 

practical). Automatic spooling gear and remote 
/v 

control. ‘

§ 

diesel engine with pumping unit for above winch.,M 

oceanographic platform (chains). 

Torpedo davit with meter wheel. “ 

k . 

Boston Whaler - l7 feet, outboard engine. 

_ _ . .. ___,.._..___ .__.___...___.___.__-.....____..~.e-_-_-_. >4 _._.»__. __..-~.---. .,.. _...._.__._._----_----F--__-~_--_-----» -» - -~<~-—'.,_,.,,,_,,..‘,,.
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" Instrumentation: Vessel equipped for continuous recording of solar radiation, _'

' 

l 

‘ relative humidity, near surface water temperature. and for 

-complete surface weather observations. - 

. Laboratory i

A 

Equipment: Upper ' Lab ~

‘ 

Plankton nets, chemicals for biology, fluorimeters, water 

, sampling bottles, reversible thermometers, bathythermographs, 

also recorders for chlorophyll, solar radiation, relative 

humidity and near surface water temperature. ' 

wer Lab 

2 - autoanalysers with recorders. 

2 - refrigerators. ll 
_

' 

. 
_

t 

V 

V 

' instruments _re_quired for chemistry and biology, Both 

laboratories equipped with bench units, A/C power and 

q 

running water. 

Mooring 8; Goring " 
pp

' 

Equipment: ' Stored in #1 & #3 cargo holds as required, and in both 

lab. spaces,-. 
A

"

3 

re 

’ . 

\ 
Incubator, manual chanistry equipment and various other

1
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- 

; QQV. LAC ERIEv (small charter vessel) 
A 

' ~ ' ’- as 
1 _' \ 

‘ 

. 
'_ ' v 'Q 

' 

' 

V ‘on charter - May 13, 1968. 

Off charter - Sept. 30, 1968. ' 

-
. 

On standby charter from Dec. l, 1968 to March 31 for a guaranteed 
| 

V. 
yperiod of 16 days. . 

' 
' 

'
' 

May IA ‘Arr. ‘ CCIW.
_ 

May lb May 25 VCCIW. Fitted transducers and other scientific
\ 

' 

. -equipment. ' '
’

\ 
' Hay 25 - July 21 Based at Niagara-on-the-Lake. l 

July 21 - July 23 CCIW. Unload and load. 

July 23 - Sept Georgian Bay. . 12 

Sept. 15 - Sept. 21 
A 

Prince Edward Bay (Kingston area). 
Sept. 21 - Sept. 30 Eastern end of Lake Ontario. 

‘ Dec. l~ - Dec. A CCIW. Prepare for winter operations. 

Dec. A - Dec. 9 Hamilton Harbor and western Lake Ontario. 

The M.V. Lac Erie was assigned to the Limnogeology Section, who 
made full use of the vessel during the season. In addition to the regular 

survey work off Niagara and in Georgian Bay, she assisted in the removal of 
the island installations of the radio navigation aids. In Prince Edward Bay 
-diver controlled equipnent trials were carried out. At the end of the 

regular charter period she was used for Geochemical Studies in the eastern 
_ ,

r 
' 

end -of Lake Ontario. - 

T
. 

The vessel returned to CCIW on Dec. lst. to begin thesecond 
charter period. From Dec.” 1+‘ to 9 ‘she was engaged in sampler‘ trials in ‘ 

. 

4. 
- 

~ Hamilton Harbor and western lake Ontario. Due to unfavourable weather ‘ l 

conditions, the trials were not as successful as hoped for.
I
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Minifix_navigation (in Georgian Bey). 

30 kc} K.H. MS 26 F echo sounder. 
5 14.25 kc. K.H. MS 32 M echo sounder. 

I 3 

Radar 0 - 

V ‘ 

A.H. &_V.H.F. radios. 

Other equipment used onboard: 
I 

'
' 

I

7 

‘ 

~ ‘E.G.& G. side scan sonar 

Underwater television, and underwater camera-
\ 

Gravity corers 

Shipek and other bottom grabs. 

4Comglement 

Ship's personnel - ' 

2 - 

CCIW personnel i‘ 3 to 5 

Scientists in Charge‘ - 

Dr. P.G. -Sly (May 13- Sept. 30) 
Mr. W.F. Warwick (Dec, 1, - Dec. 9).

I

1 

A A - - — — ~ -— ~ - ~ -~~-~/~ E-y——--“vs
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LAUNCHES 

A brief summary of the assignments and operations of the launches 
V are included in Table 1, Section 2. The launches in use were: 

A 

Launchesn Length Power . 

C;S;L. Lemoyne 

Swift 

Surge 

- 

_ 

K 
Sora 

V!Bruce 

Gosling 

Old Squaw 

BostonAWhalers' 

""""""""" ”‘ * “ * - ' ' 

hO 

35 

3h 

31 

25 

30 

32 

17 

feet Twin lh0vH.P. Perkins Diesel - 

inboard. A
' 

-" Twin engines - inboard, 150 G,M, 

" Twin engines - inboard, 170 0umings- 

" Single 85 H.P. Perkins Diesel. 

" Twin 150 H.P. Volvo - 

- inboard/outboard. 

" Twin L0 H.P. — outboard.i 

" Single 85 H.P. diesel. 

" 0utboards@ 

' O _ v
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~’ student was used on shore as a logistic support to the
/ 

_ , - _ 

- 
. 

V v 
. .23‘; . - 

‘ » 

_ _ 
- "17 ‘_ 

e~ .. 

C.S.L..LEMOYNE _ t

' 

y 

, Assigned to the Limnogeology Section. ~ 

_ 

<
' 

The survey work, undertaken by the Lemoyne, commenced onithe 20th 
of July and continued ‘through until the 9th of September, and consisted of 

-\ 

the bottom sampling of the sediments of Lake Ontario on 8 kilometre grid. 

Initially, samples were taken from the periphery of the lake, east of Scotch 

Bonnet, recovering samples left over from the first and second cruises" of the 
Limnos. The remaining sampling was sub-divided as follows: 

S 

(a) Completion of the 8 kilometre grid west of a line 

from Scotch Bonnet to Rochester, including the 

Kingston basin. ' 

(b) The initiation of a. 2 kilometre grid sampling pattern 

in the Kingston Basin. 
V

' 

V 

(ja) Sampling, Shipek sampler, 150 lb. Alpine Gravity Corer, ‘

_ 

Toronto Grab . ' 

(b) Navigational, Decca L16 Radar, Kelvin Hughes MS 32- B. 
" Sounder, through the hull log, and 

Magnetic Compass. 

(c) Sample preparation, Eh-and pH meters, freeze drier and 

shell freezer. , 

Total Sample Stations - 152.- 

Nautieal Miles Steamed - 2201.9. 

P,er.sonne1._.(crew): 1* coxswain, 2 summer students, and in addition, a third 

i program. 
A

/ 

P.1
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.~Scient'is"ts-in-Charge: ’Dr. R.L. Thonias 
' 

' 
» 
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‘L 
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@ .. C.S.L. SWIFT 
' * " 

-

' 

, 
\ . ‘ 

. , _ 
.' ,‘ 

. . _, _. 

i H 

The launch was assigned to the Physical Limnology Section, and 

% 
based 41; Niagara-on-the-o-Lake from May 15 to Oct. 17. The purpose of the 

V 

survey ‘was to ‘study the dispersion of the water from the Niagara River into 

Lake Ontario byptagging the river water with a solution of Rhodaznine BA dye.
K 

\-
. 

r She was also used by the Limnogeology Section for a few days 

Z (July '17 - 19) -for collection. of benthic faunal material off Grimsby. » 

,

\ 

Q 

Qguiggent:
_ 

.|

- 

F . 

‘ Fluorometers - Model lll, G.K. Turner. 

Strip chart recorders - Hewlett & Packard. 

H.R-. Flow .Inducers - Watson Marlow. 

li-".C. Generator. 

' Braincon V—Fin. 

Bathythermograph.
_ 

1 Radar, depthisounder, radio/telephone compass. 

Personnel (crew) : 

1 coxswain 

2 technicians 
* 2’ summer students 

Scientist-in-Charge: Dr. c.R. Mhrthy. 

/' 

S

/

l



‘ Scientist.-in-Charge: Dr. H.S. Weiler. 
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C. __ 
l 

' cOSOLO- S ‘ 
-

’ ORA 

’ 

_ 

V Assigned to the ‘Physical Limnology Sectior from June 1 to
_ 

» November 26. She was 1_1s.ed as a tender for the scientific inst_rum_e‘rita.t‘ion‘ 

4 tower p§;|.aced ‘near Hamilton Beach. A 

1

. 

I 

Radva-r, radio, compass, echo sounder.

i 

’ Personnel (crew): 

1 OOXSW8.lI10

) 

'

‘

/ .
I 

,5 _ / 

_ .. _ __ -~ "‘ >1 _ -..-......_-_._e__.>.Wer._Me..»..._.o...__,-_.~.e;o_.._.__,.._.__.o.~-__ __»____-__.,..--_=~-e__-_~~v_.-__»»~»-»_,v-'--__=-WeW. 
, _ _ ,..
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‘ 
o . Assigned tothe Physical Lirnnology Section, and based. at Niagara— - 

t on-the—Lake from May 15 to November 20.
4 

‘ 

. The survey work consisted of: 
= Assisting with the installation and dismantling of the scientific 
L instrumentation tower off Niagara. i - 

' l 

- .Daily servicing of the equipment on the Niagara Tower. 

Tracking drogues from the mouth of the Niagara River._ 

Assisting in the dye project carried out by the C.S.L. Swift. 

Eguiggent: 

1 sextant, _ 
' drogues 

_‘I 
. 

‘ 
’

. 

-i monitor equipment for checking sensors on the tower, 

bathythermograph, - 

////’
w 

radar, compass, radio telephone, portable echo sounder. 

‘ (crew): Personnel 

1 coxsuain _ 

1 seaman 

_1 technician
_ 

Technicians-in—Charge: M, Nunez, D. Beasley.

\ 

. Q - 

. » >- _ 
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1 

Q‘ 
Assigned to the Limnogeology Section from May 1 to September 8. 

From May 22 to May 30th she was used-to obtain bottom profiles and samples 

in the Licinity of Burlington. From June 10 to September 5 she was engaged 

in sampling and observations of nearshore bottom sediments, beach sediments 
, . 

and bluff materials in Lake Ontario from Niagara—on-the-Lake to Port Whitley. 

‘gguiggent: 

Shipek sampler. 
_

~ 

Hydroproducts underwater television,system. 

Nikonos 35 mm. underwater camera. 

Kodak super 8 mm. movie camera with underwater housing. 

Kelvin Hughes echo sounder 26 F with standard and G.D. 
- transducers. 

Ross Surveyor. 

Hinifix (hyperbolic mode) cubic autotape. 

Radio, compass. 2 

Personnel (crew): 

l coxswain 

3 student assistants ' 

_

' 

-1'shore-based technician to maintain Minifix Autotape. 

Scientists-in-Charge:' Dr. N.A. Rukavina (June 10 - Sept. 5) 
l 

- Mr. J;?. Coakley (May 22 - May 30). 

P. 29
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. 

V c.s._". oLn"sQuAw _ ,, 

Assigned primarily to the Limnogeology Section. From Ju1y_9 to 

Sept. 15 the nearshore studies were carried out at intervals along the shores " 

of westirn Lake Ontsrio.- Included in this work was diver tending'and studies 

using fluorescent tracer sand in three areas. - 

'

l 

gguiggpnt: 

' 

Kelvin Hughes echo sounder' MS 21 A. 

Minifix Navigation (July 9 - July 30). 

Grab samplers. 

Personnel (crew):
Y 

l ¢<>x.swain 

1 seaman 

1 student assistant. 

Scientist-in-Charge: Mr. J.P. Coakley.

I
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BOS N WHALERS 
I 

. - 

Three Boston Whalers were in use during the season,_all equipped 

with 35 H.P. Chrysler outboard engines. " A

. 

Two of the Whalers were assigned to the major ships, one to the 
i 

' ' 

. \
\ M.V. Theron and one to the C.S.S. Limnos. These two were used mainly on 

work co ected with moored buoys and instruments and manned as required. 
____T; The third Whaler was used mostly for local work, primarily by the 

Limnogeology Section. From June 5 to 19 the near shore survey was extended 
M 

. 
- 

. 
.

\ to Toronto Harbour‘ T 

Qguigentz 

Kelvin Hughes echo=sounder M3 39 F/1 

Minifix Navigation 

Dietz La-Fond grab_samp1ers. 

Personnel: 

. l coxswain 

l student assistant 

Scientists-in¢Charge: J.P. Coakley and other,
\ 

. .

‘

~ 
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i 

An eighty foot high tower was installed off Niagara in the position 
L30 l6'%56" N — 79° 08' 10" W. The equipment was in operation from July 8th 

to Nouenber lhth. vDuring this period it was serviced by technical personnel 
\ 

' 

. 

" 

- 

. _ based at Niagara—on-the-Lake. The launch "Bruce" was used for this 

PIIPPOSB . - 
" 

_
. 

A sixty foot high tower was also installed near Hamilton Beach in 
the position A30 16.31‘ N - 79° h5.96' W. The operational period was from 

August 3rd to November 26th. "It was serviced by technical personnel based 
at Burlington, The launch "Sora"_was used as)a local tower tender. 

Instrumentation on the towers included: 

facilities for recordings of 

currents 

water temperature 

relative humidity 

air temperature 

solar radiation 

wind speeds and directions. 

~ i /

I

/

- /
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SECTION 2 

Station positions, charts and 

summaries of cruises, analyses made 

and observations carried out by the 

_maJor ships. . 
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' Stu 0 

No. . L0ngitude.°W Latitude °n 

‘79° 

. 79° 
79° 
79° 
79° 
79° 
79° 
79° 

BA 79° 
8B 79° 

m\10\\I'|J-*\.0I\)l'-' 

80 79° 
9 79° 
10 79° Q 1 101 79° 
11 79° 
11A 79° 
»12 78° 
13 78° 

711. 1 78° 
115 78° 
16 - 78° 
17 1‘ 78° 
18 79° 

7 .19 
' 78° 

2° ' 78° 
21 ‘ 78° 
.22 78° 
22A - 78° 

78° 
‘.-'9-23 »78° 

pg 7 

24: 
3 

.78., 
. 

* - - ' 1 

‘V 
V‘ 

'7 _ ' 
_ 

i 

_ .

' 

~......-..-.-, -. 
. 
- __ _ _. ._. ._ .__.. _.. ._._ .._ .. .__.<_._ ...._..-;...'....,...._.__ ..____. 

42.0 
20.0 
2h.0 
20.0 
2h.0 
20.0 
20.0 
21.0 
18.0 
05.7 
06.0 
06.0 
08.8 
06.5 
02.h 
18.0 
08.0 
h8.0 
08.0 
h8.0 
08.0 
48.0 
18.0 
30.0 
30.0 
30.0 
30.0 
12.0 
12.0 
1250 
12.0 

-LAKE ONTARIO 

1 

FULL,MONITOR.PQ5ITIONS*-196§ 

A3 

. #3 
L3 
#3 
A 0
3 

#3 
L3 
#3 
#3 
L3 
1.3 

1.3° 

1.3° 

. [+30 

1.3° 

7 

1.3° 

1.3 

1.3 

1.3

O 

1.3° 

1.3°
0
o 
o 

O
O 
O 
O
O
O 

7 

1.3° 

1.3° 

1.3° 

1.3 

1.3 

1.3 

1.3° 

1.3 

1.3 
9 13° 

1.3

O
O
O

O 
O

O 

O
O
O 

17.3‘ 
21.7 
13.0 
17.2 
2l.h 
26.0 
30-3 
3h.h 
36.6 
38.9 
h7.h 
39.0 
26.0 
16.2 
17.7 
18.2 
21.7 
26.0 
30-3 
3h.6 
39.0 
h3.3 
07.6 
51.0 
52.0 
39.0 
26.0 
21..1. 

2h.h 
26.0 
39.01 
52.0- 

Stn 0 

No. 
3 

' Longitude OW Latitude QN 

25A 
26 
27~ 
28 
29 
30 
31 
32 
33 
3h 
3hA 
35 
36 
37 
37A 
37B 
33 ' 

39 
b0 ' 

LOA 
kl 
#2 
L3‘ 

AL 
L5 
A6 
#7 
L8 
A9 
50 
51 ' 

52.
8 

78° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 

77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 
"77° 

77° 
77° 
77° 
77° 
77° 
77° 
78° 
76° 
769 

12.0 
5h.0 
5h.0 
5b.0 
5h.0 
5h.0 
5b.0 
5h.0 
'5h.0 

5h.O 
36.0 
36.0 
36.0 
36.0 
36.0 
32.0 
18.0 
18.0 
18.0 
18.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
00.0 
h2.0 
h2.0 
h2.0 

'2' 

1.3° 

1.3° 

13° 
1.3° 

1.3° 

1.3° 

43° 
1.3° 

1.3° 

1.3° 

1.3° 

13° 
13° 
1.3° 

1.3° 

1.3° 

1.3° 

1.3° 

1.3° 

1.3° 

7° 
7° 
7° 
7° 
13‘? 

73° 
13° 
13° 
1.3° 

1.3° 

1.3° 

1.3° 

56.0' 
56-3.

- 

52.0 
h7.0 
63.3 
39.0 
3h.7 
30-3 
26.0 
22.0 
17-3 
26.0. 
39.0 
52.0 
56.3 
52.9 
52.0 
39.0 
'26.0 

18.7 
17.2 
21.7 
26.0 
30-3 
3h.7 
39.0 
h3.3 
h7.7 
52.0 

39.0 
26.0 

52.-0 ' 

P. 35 
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L. ONT. FULL MON, POSITJONS l968WCont'd ' 

Sfin. 
No. Longitude OW Latitude ON 

52A 676° 

5213 76° 

53 76° 

56 76° 

ss 76° 
56 76° 
57 76° 

ss 76° 

59 76° 
60 76° 
61 76° 

g “ 
-Q D 1 

C ‘ ~ 

h2.0' 
32.1 
2h.0 
2b.0 
2h.O 
2h.0 
2h,O 
12.0 
30.0 
36.0 
L8.0 

63° 23.0' 
63° 26-.6 
63° 36.0 
63° 39.0 
63° 63.2 
63°.67.7 
63° 52.0 
63° 56.3 
66° 00.7 
66° 09.3 
66° 00.6 

P. 36
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Stn. 
Nb. 

\O(D'\lO\\h-P\»I\Jl'-‘ 

10 
11 
12 
13 
lb 
15 
16 
17 
18 
19 
20 
21 
22' 

23 
ZR 
25 
26 
27 
28 
29 

39 
31 
32 

79° 
79° 
79° 
79° 
79° 

79° 
79° 
79° 
79° 
79° 
79° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
78° 
77° 
77° 
77° 
77° 
77° 
77° 
77° 

82-0' 
82.0 
36.0 
28.0 
28.0 
28.0 
28.0 
06.0 
06.0 
06.0 
06.0 
88.0 
88.0‘ 

88.0 
88.0 
88.0 
30.0 
30.0 
30.0 
30.0 
12.0 
12.0 
12.0 
1280 
12.0 
58.0 
58.0 
58.0 
58.0 
5h.O 
38.0 
-3680 

LAKE ONTARIO ' 

MONITOR POSITIONS 1968 

83°°17.3' 
83° -7 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
48° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 

Longitude °w Latitude °u 

21
. 

3°-3 
3h-h 
28.0 
17.2 
13.0 
17.7 
28.7 
38.7 
83.3 
51.0 
083.3 

38.8 
26.0 
21.7 
28.0 
38.7 
83.3 
52.0 
56-3 
52.0 
83.3 
38.7 
26.0 
26.0 
38.7 
83.3 
52.0 
56-3‘ 

56-3 
52.05‘

A 

Stu.‘ 
N0. Longitude OW Latitude °N 

33. . 77° 
38 77° 

35 9 
77° 

38 77° 

37 77° 
38 77° 
39 77° 
80 - 77° 
81 

6 

77° 
82 77° 

83 2 77° 
88 9 

77° 
85 77° 
88 77° 
87 78° 
88 78° 

89 
’ 

78° 
50 78° 
51 78° 

52 78° 

53. 78° 

58 78° 

55 78° 

58 78° 

57 78° 

38.0= 
38.0 
38.0 
36-Q 
18.0 
18.0 
18.0 
18.0 
18.0 
00.0 
00.0 
00.0 
00.0 
00.0 
82.0 
82.0 
82.0 
82.0 
88.0 
38.0 
30.0 
12.0 
28.0 
28.0 
28.0'

O 

83° 83-3' 
za°387 
83° 28.0 
83°.17.3 

83° 28.0 
1a°3m7 
83° 83.3 
83° 52.0 
1a°s2m 
83° 83.3 
83° 38.7 

83° 
28.0 

83° 17.2 
83° 28.0 
83° 38.7 

83.3 
52.0 

88°’00.8 
88° 09.3 
88° 00.7 
83° 58.3 
83° 52.0 
83° 83-3 
za°387 

83° 
83°

nx 

P. 38
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IAKE ONTARl0 . 

MO0RINGW§QSITIONS_ 1968 _ 

Also included: two tower positions and one winter mooring 0 

Stn 0 

No. Longitude OW 

78° 
78° 
78° 
78° 
78° 
78° 
79° 
79° 
79° 
78° 

> 

78° 
78° 
79° 
,73° 
79° 

8 79° 
79° 
79° 
79° 
79° 

30.h' 
30.1. 

30.h 
30.9 
30.7 
31.8 
07.5 
02.0 
00.8 
59.8 
57.9 
59.0 
59.8 
33.7 
06.0 
02.0 
29.0 
08.0 
08' 10" 
45.96‘ 

_ 

' 

position. 

Latitude °n 

A3O 

83° 
83° 
83° 
#30 

83° 
83° 
83° 
83° 
83° 
83° 
83° 
83° 
b3 
k3 

‘O

O 

83° 
b3 
A3 
L3 
L3 

O
O
O
O 

23.2‘. 
2h.2 
25.3 
26.7 
29-h 
2h.2 
18.0 
19.7 '1

7 

19.0 
K

. 

18.0 
18.7 
19.5 
20.1‘ 
2h.l- 

18.9 
19.0 - 

28.0 (Winter Mooring) 
15.7 

'

9 

16' 56" (Scientific Instrumentation Tower) 
15.31: ( u n n ) 

O _ 
0 q 

Q "‘

Q _~ 0 ‘

- 

P._hO
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LAO 
LAO 
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MO 
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6 63° 
63° - 

09.6- 
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09.5- 
09.6- 
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09.5- 
09.5- 
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0966' 
09.3'
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53-7’ 
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---' 
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23.6‘ 
1260' 
1260' 

63° 
63° 
63° 
.43° 

63° 
63° 
63° 
63° 
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63° 
63° 
63° 
63° 
-.-° 

-° 
7°

O
O 23 
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“Q; 

63 

15.0- 
16.9‘ 
16.6‘ 
15.6- 
17-3' 
.17.o- 
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26.0- 
20.7- 
21.2- 
16.5‘ 
33-6' 
68.8- 
60.0- 
20.9- 
30-5' 
30.6- 
56.2- 
69.0- 
39.9- 
32.1- 
35.5- 
35-6- 
00.7’ 
56.3‘ 
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No. Longitude °w .Latitude ON 

\Om\7O\\rlJ-*\A>?0|-' 

10 
11 
12
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13 
lh 
15 
16 
17 
18 
19 
20 
£1 
22 
23 
25 
25 
26 
27 
28 
29 

30 
31>. 
321* 

79° 
78° 
78° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
79° 
80° 
80° 
80° 
80° 
79° 
80° 
80° 
800 
800 
800 
80° 
80° 
80° 
80° 
800 
800
p 

12.1- 

57.5 
55-5 
08.0 
20.6 
24.6 
27.1 
34.6 
45.8 
41.5 
36.0 
32.8 
45.8 
50.0 
53.4 
56.1 
00.8 
14.9 
09.2 
04.4 
59.5 
12.7 
18.3 
24.4 
27.2 
44.0 
38.2 
32.7 
27.1 
40.8 
h6.5 
52.7 

LAKE ERIE 
‘ 

FULL MONITOR POSITIONS ’l968 

42° 19.7 

42° 47.4' 
42° 50.6 
42° 46.7 
42° 39.1 
42° 31.5 
42° 37.9 
42° 44.1 
42° 49.5 
42° 48.9 
42° 40.8 
42° 30.1 
42° 23.9 
42° 18.0 
42° 26.0 
42° 31.1 
42° 36.6. 
42° 45.2 
42° 42.7 

30.9 
21.8 

42° 12.4 
42° 07.0 

42° 
42° 

42° 17.6 
42° 28.2 
42° 33.5 
42° 34.5 
42° 24.0 
42° 13.3 
42° 02.8 
41°_58.6 
42° 09.1 

~. 

Stn.Y 
No. 

, 
Longitude °w Latitude °n 

33 80° 58.4 
34 ' 81° 02.6 
35_ 

" 81° 17.9 
36 81° 12.3 
37 81° 06.4 
38 81° 00.7 
39 80° 55.0 
40 - 81° 08.9 
41 81°_14.6 
42 81° 20.8 
43 ~ 81° 26.4 
44 81° 32.1 
45 81° 44.0 
46 81° 40.3 
47 81° 34.5 
48 81° 28.7 
49 81° 23.0 
50 81° 36.7 
51 81° 36.1 
52 81° 39.5 
53 81° 42.5 
54 81° 42.5 
55. 81° 42.5 
56 81° 48.7 
57 81° 54.4 
58 82° 08.4 
59 82° 02.5 
60 1 81° 56.7 
61 

A 

- 81° 50.8 
62 ‘829 04.4 
63 . ;82° 10.2 
64‘ 6 82° 16.2 

, 4 

42° 
42° 
42° 
42° 
[+20 

42° 
41° 
41° 
42° 
42° 
42° 
h2O 
42° 
42° 
42° 
41° 
41° 
41° 
41° 
41° 
hlO 
41° 

1 0 

20 
ii. 

41°
O bl 

hlo 
hlo 
L10 
blo 

30.0- 

37.93
3 

36-3 
25.8 
15.2 
04.9 
54.4 
50.1- 

00.5 
11.0 . 

21.4 
31.7 
23.8 
16.9 
06.6 
56.1 
45.8 
41.4 4 

~3h.7 

33.1 
3153 ' 

33.8 
51.8 
0262 
1262 
08.1 
57.9 
h7.3 3 

36.9 ~ 

32.7. 
"42.9 

53.3
' 

C0nt'd
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Stn} 
N6. Longitude °w Latitude °n 

as 
66 
89 
88 
69 
70 
71 
72 ' 

99 
7h 
75 
76 

‘I; 99 
78 

I a 

82° 22.1' 
82° 30.1 
82° 21.2 
82° 18.3 
82° 30.2 
82° 38.1 
82° 11.0 
82° 56.0 
83° 10.1 
83° 11.8 
83° 02.7 
83° 01.1 
82° 50.1 
82° 36.2 

4 < 

12° o3.8' 
11° 18.8 
11° 38.5 
11° 28.1 
11°292 
11° 31.0 
11° 11.3 
11° 11.1 
11° 13.9 
11° 53.5 
11° 58.8 
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MOORING POSITIONS 196$ ’ 

Including One Winter Mooring
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.. No; Longitude °w Latitude °u . 

n ¢ 

80° oo.o' 
79° 56.5 
79° 54.0 
79° 52.3 
79° 51.5 
79° 54.8 
20° 06.1 
79° 11.4 
79° 38.0 
79° 35.0 
79° 31.0 
79° 56.5 
80° 07.3 
79° 58.0

Q 

12° 
u2° 
12° 
12° 
a2° 
12° 
12° 
1+2° 

22° 
12° 

. 

L20 
h2O 
12° 
12°

c 

26.h' 
2a.3 
19.6 
17.9“ 

16.3 
18.0 
hh-9 
no.0 
30.h 
27.8 
25.6 
26.1 
hh.6 
2h.6 (Winter Mooring) 
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No. Longitgde °w Latitude °n' - 

I

.

i 

C - 
.. s 4\ 

‘I 

79° 13.5' 
81° 23.5 
81° 58.8 
82° 15.1 
82° 15.1 
82° 50.2 
82° 55.1 
82° 57.3 
82°.53.9 
82° 50.8 
82° 52.5 
82° 29.6 

' 

L5§§_EEl§ 

9QR13Q,?95ITI°N§1,l?§Q- 

GRAVITY AND PI§TQN CORES 

12° 31.6' 
12° 05.3 
11° 50.9 
11° 55.0 
11° 51.7 
11° 51.3 
11° 18.5 
11° 15.9 
11° 12.1 
11° 10.0 
11° 38.6 
11° 31.3 

¢ ~ 

P. 52
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- No. Longitude OW Latitude ON 

\OW\IO\U’IJ-*\.9l\)l-' 

. 

8&0 
81° 
85° 

. 

85° 
81° 

. 85° 
, 

_ 8&0 
85° 

10 ' 185° 

11 85° 
12 85° 

13 85° 
11 .85° 

. 15 
' 85° 

- 16 86° 
17 86° 
18 86° 
19 _ 

86° 
20 . 86° 

1 21 86° 
22 
23 - 

. _21 1 87° 
~ 25 86° 

26 86° 
27 86° 
28 . 86° 

29 86° 

30 86° 
'5 31.. 86° 

V ‘ 

.312-;' 
, 86° 

86° 
87° 

.,_ ._ 
_

_ 
‘ 

j 066818.‘

/ 

2 81° 10.7' 
56.0 
38.5 
01.6 
06.3 
37.8 
11.9 
51.8 
17.1 
15.9 
10.1 
35.0 
30.0 
12.7 
58.7 
03.9 
09.7 
11.9 
20.6 
26.6 
32.6 
18.5 
01.1 
02.3 
56.3 
50.3 
11.3 
38.5 
33.5 
27.1 
37.9 
55.9 

LAKE SUPERIOR =3 

- E!EP¥K%ETQR_P9§IT1°N§. 193 

16° 
16° 
16° 
16° 
17° 
17° 
17° 
17° 
17° 
17° 
17° 
17° 
16° 
16° 
16° 
17° 
17° 
17° 
18° 
18° 
18° 
18° 
18° 
18° 
18° 
18° 
17° 

17° 
17° 
16° 
16° 
16° 

.1 

,'a 

30-7' 
33.1 
50.7 
52.9 
12.5 
16.1 
32.2 
51.7 
52.0 
.18.1 

28.6 
08.9 
19.1 
10.9 
15.5 
05.0 
21.9 
11.3 
01.06 

23.8 
12.8 
11.9 
15.7 
39.8 
19.8 
00.1 
10.1 
21.0 
01.2 
11.7 
26.3 
37-3 

Stn 0 

N6. Longitude °w Latitude ° 

33 87° 
31 A’87° 

35 5 87° 
36 87° 

37 1 87° 
38 87° 

39 87° 
10 5 

7 

87° 
11 88° 
12 88° 

13 87° 

11 87° 

15 87° 
16~ 87° 
17 87° 
18 87° 
19 87° 
50 "- 

51 .. 

52 _88° 

53 88° 
51 88° 
55 88° 
56 

_ 

88° 
57 88° 
58 88° 

59 89° 
60 89° 
61- 89° 
62 ~ 89° 

87° 
88° 

63 88° 
61» -1#I.88° 

" 
. 

~,= q’-' 

01.8‘ 
07.6 
13.1 
19.6 
2565 
31.1 
36.0 
52-5 
07.6 
01.0 
51.5 
18.5 
12.3 
36.2 
30.2 
22.3 
13.5 
53.3 
23.0 
01.9 
11.2 
17.1 
23.7 
30.6 
52.7 
59.8 
08.8 
10.8 
22.5 
15.3 
16.5 
39.9 

16° 
17° 
17° 
17° 
18° 
n80 
18° 
18° 
18° 
18° 
18° 
17° 
17° 
17° 
16° 
16° 
16° 
16° 
16° 
17° 
17° 
17° 
18° 
18° 
18° 
18° 

17° 
17° 
-17° 

57.1‘ 
16.8 
36.1 
56.0 
‘15.8 
35.1 
19.8 
52.5 
50.3 
31.0 
11.3 
51.8 
32.1_ 
12.7 
53.0 
33.8 
51.1 
56.0 
55.3 
08.3 
28.0 
17.3 
07.0 
26.1 
02.9 
22.0 
25.8 
10.1 
58.0 
38.3 
13.l. 
23.6 

Pi 

. _._ .,.
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No. Longitude °w Latitude °n 

65 
66 
67 
68 
69 
70 
71 
72 
73 
71+ 

75 
76 
77 
78 
79 
80 
81

7 

82 . 

33 
81+ 

35 
86‘ 
87 

88° 37.1~ 
89° 08.9 
89° 02.8 
89° 30.6 
89° 37.1 
89° 63.8 

50.7 
18.2 

90° 12.6 
90° 06.0 

59.0 
23.5 

90° 27.6 
90° 36.5 
90° 61.6 

65.7 
10.2 

91° 02.9 
91° 28.1 
91° 31.3 
91° 36.5 
91° 59.5 
91° 56.6 

89° 
900 

89° 
900 

900 
91° 

4 < 
.6 

67° 16.9' 
67° 18.8 
67° 00.5 
66° 56.9 
67° 16.6. 
67° 33.9 
67° 52.0 
67° 63.6 
67° 29.2 
67° 09.8 
66° 50.3 
66° 35.8 
66° 65.6 
67° 06.9 
67° 26.1 
67° 36.0 
67° 19.2 
66° 59.9 
66°667.o 
66° 55.1 
67° 03.9 
66° 69.7 
66° 62.1 
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Stn. 
No. Longitude °w Latitude °N 

\OW\70\\JIJ-“U-7(\)|-" 

10 
11 
12 
13 
11 
15 
18 
17 
18 
19_ 
20 
21 
22 
23

9 

21 
25 
28 
27 
28 
29 
30 

32-1 
'0 

‘. 

.’/ 

82° 21.31 
82° 
82° 
81° 
81° 
81° 
82° 
82° 
82° 
82° 
82° 
81° 
81° 
81° 
82° 
82° 
82° 
82° 
82° 
82° 
81° 
81° 
81° 
81° 
81° 
82° 
82° 
82° 
83° 
83° 
83° 
"O 

83_ 

17.9 
02.3 
h6.7 
h3.7 
52.0 
07.8 
23.1 
30.h 
29.0 
13.2 
57.9 
h5.7 
h7.9 
03.2 
19.2 
3h.6 
h0.1 
2h.7 
08.6 
53.2 
.3806 

27.2 
12.7 
58.9 
11.1 
30.2 
15.7 
01.6 
17.2 
34.1 
hh.2 

LAKE HURON - 

. 11011, _M0N1_rgqR ;P_QSI'I‘;IONS 

L3O 

13° 
13° 

L3 
b3 

13° 
O
O 

13° 
13° 
13°

O b3 
A3 
13

O
O 

13° 
A3 
A3 
h3 
13 

hh 
11° 

O
O 
O
O 

13° 
M10

O 

MO 
11° 
MO 
MO 
MO 
11° 
LAO 
11° 

A3 
#3 
k3

O
O 
O. 

05.h' 
ll.h 
15.1 
19.5 
32.9 
30.8 
28.79 

22.8 
20.8 
31.0 
38.0 
h2.l 
15.2 
57.1 
53.1 
19.2 
15.2 
56-5 
00.8 
01.9 
08.? 
12.3 
28.0 
21.1 
20.1 
18.0 
11.9 
'07.9 

03.7 
59.6 
53.9 
.h7.2 

Stan 0 ' 

Nb. ' Longitude OW ' Latitude ON 

33 ‘83 

3h ~' 83 
82 

O
O
O 

38 82° 

37 82 
38 . 

39 . 81 
10 1. 81 
11 81 
12 81 
13 81 
11 5 81

O 

82° 
O 
O
O 
O 
O
O 

15 82° 

16 
' 

82° 

k7 82
O 18 82 

19 _ 83 
50 ~ 83 
51 83 
52 82

O

O
O
O
O
O 

53 82 
51 

3 

82° 

55 82°
O 56 

' 

81 
57 81O 

58 81° 

59 82 
60 82 

O
O 

61 182° 

62 82 
835 ,..- 83 
81 91 83

O
0 
9: 

23.1‘ 
07.2 
51.9 
35.9 
20.5 
01.3 
h8.l 
32.7 
19.7 
25.5 
38.1 
53.8 
10.0 
26.0 
41-3 
57.7 
13.0 
11.9 
03.3 
17.0 
31.2 
15.2 
00.0 
hh.2 
32.1 
h9.2 
05.8 
21.1 
37.7 
53.0 
09.h~ 

$9 

gggggggggg 

11° 
11° 
11° 
LAO 
AAO 
11° 
MO 
11° 
LAO 
hhO 
11° 
MO 
11° 
15°W 
15° 
15° 
15° 
11° 
11° 
MO 

10.7‘ 
11809" 
'19ol - 

23.2 
'- 

27.2 » 

31.2 
35.3 
39.h * 

#2.? 
5h.0 
50.8 
18.8 
12.8 
38.7 
31.8 
30.3. 
28.1 
38.1 
11.7 
15.7 
39.9 
51.0 
58.0 
02.1 
05.0‘ 
13.3 
09.3

' 

01.1 
57.0 
52.9 . 

51.0 
'9 

P. 58 

3 “Cont'd.



L. HURON FULL EQN.HP0S. 1968 Qppbffi. 

Stn. 
No. Longitude °w Latitude °N.

1 

85 
_ 

183° 
88 183° 

87 82° 

88 82° 

89 82° 

70 82° 

71 81° 

72 82° 

73 82° 

71 .‘ 82° 

75 ~ 82° 

78 83° 

77 83° 

78 83° 

79 83° 
80 83° 
81 82° 

82 82° 

83 i 82° 

81 83° 
85 ~ 83° 
86 

» .830 
87 83° 
88 83° 
89 . 

83° 

90 5 83° 

91 83° 

92 -' 81° 
393 81° 

9h 8h° 
95_"" ‘~81? 

98.. f,8!+° 

22.7' 
15.3 
59.0 
13.8 
29.1 
11.5 
55.1 
02.7 
18.8 
33.1 
18.9 
05.5 
20.8 
39.1 
28.9 
11.2 
51.9 
38.9 
18.8 
01.0 
18.8 
11.5 
22,6 
30.3 
39.1 
33.0 
18.9 
08.0 
11.2 
30.7 
15.3 
31.0 

15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 
18° 
15° 

15° 
15° 
15° 
15° 
15° 
15° 
15° 
15° 

o2.1' 
01.1 
13.2 
12.1 
16.7 
20.7 
21.8 
32.1 
32.0 
27.9 
23.7 
19.5 
15-3 
23.5 
28.8 
30.9 
35.0 
39.1 
h5.9 
h0.3 
h2.1 
55.5 
02.1 
55.1 
h9.1. 
38.0 
33.7 
31.0 
A005 
52.2 
h8.8 
50.7 

Stn. 
No. 

97 
98 
99’ 
100 

81° 1v.7' 
83° 55.0 
81° 01.2 
83° 11.5. 

~ 

. Longitude °w Latitude ON 

15° 51.8' 
15°_15.o 
15° 58.1 
18° 11.7

Po
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1 4
\

I " 
§!HMAR¥_93l59TlYlTIE§ 

M.V. THERON AND C.S.S. LIMNOS 

LAKES ONTARIO, ERIE, HURON, SUPERIOR 

STATISTICS ' "

I
I 

Total Number of Cruises L0 

Distance Steamed - Cruises Only 26,356 

Monitor Stations . 1,099 

Special Stations (Supporting Observation)wS 713 
Total Number of Water Samples 12,871 
Plankton Hauls

S 

515 
“Chemical Analysesv s 27,092 
Bacterioloéical Analyses 1,230 
Bathythermograph Casts 1_,'z99 

Grab Samples 
' 

‘
‘ 

619 

Cores (Piston and Gravity) - Samples Obtained 293 

Drift Card Launched n V 

3,631 

nDrogues Tracked - s 
Moorings(Established)

_ 66 
Weather Observations Every 3 Hours . 1,u07 
Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation >'a
1

\ 

Total Gravity Observations ~

' 

Y 23? 

, 1

\ 

P.,6O

4 , 1 '
4 II 

"' 3 , v 

. ~
n



_ u 
'E_R§>1*°~,f1Tg-,1;/\,*€"~‘7§_$_1I11‘[T>1Y_5l :,lfZ§§ _ 

‘ M.V. THERON (Summary). "

' 

. 
~ 

‘ ' 

. ~ 

Dep. Halifax April 1, l968 
Arr. CCIW April 2l,fl968 _._ 

Dist. - Halifax 5 CCIW =Al,25h mi1es_ 

1 STATISTICS
I

~ 

Total Number of Cruises _ 28 

Distance Steamed — Cruises Only l8,l1I 
Monitor Stations - 9&0 

Special Stations (Supporting Observation)
_ 130 

Total Number of Water-Samples 12,267 
'Plankton Hauls 

' 

505 

Chemical Analyses 
_ 

._ 23,7h8 

Bacteriological Analyses 
_ 

1,230 

Bathythermograph Casts l;53h 

38 Grab Samples"4 i, 
1 "A . 

'

Y 

Cores (Piston and Gravity)— Samples Obtained 102 

Drift Card Launched 3,570 
Drogues_Tracked » a 
Moorings(Established)', "‘ 

.

_ U! 
——\A) 

Weather Observations Every 3 Hours \O \O —\J'l— 

Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation -

. 

Total Gravity Observations
4 mi. ‘

> 

~ ~ 

2,61

\

e 
‘ g _ i

xa O



Y m.v. THERON.» -. 

‘ 

~ LAKE ONTARIO 

. 1968
I 

’ STATISTICS 

Total Number of Cruises 4 15 

Distance Steamed 6,131; 

Monitor Stations ' '

' 352 

Special Stations (Supporting Gbservation). - 

. 95 

Total Number Of Water Samples H'
, 2»3lh 

Plankton Haul$
p as 

Chemical Analyses 5,661 

Bacteriological Analyses’ 308 

Bathythermograph Casts .873 

Grab Samples " 
- 

' 

i 
'

V 

16 

Cores (Piston and Gravity) Q Samples Obtained 32 
Drift Card Launched 1,4h0 
Drogues=Tracked_

_ 7
r 

Moorings(Established) ; Q3? 
Weather Observations Every 3 Hours 4 '1? 

Continuous Recording of Surface Water_Temperature 

Continuous Recording of Solar Radiation 1 ,,
' 

Total Gravity Observations ~

‘ 

* I §

u

4 

P. 62



I 0 

' 

M.V. THERon< -- 

LAKE ERIE , 

" I 1968 

- STATISTICS‘ ' 

1 av I _ ______ .- 
' _l-_1 

Total Number of Cruises ll 

Distance Steamed 7,715 

Monitor Stations - no: 
Special Stations (Supporting Coservation) 35 
Total Number of Water Samples ’ 

_ 

6,300 
Plankton Hauls .

’ 

_c 1 an , 

153 
Chemical Analyses 

Bacteriological Analyses 
,. 531 

Bathythermogranh Casts -h75 
. 

"Grab Samples ’ 

~_
i 

*1 ‘W ' “' 

Cores (Piston and Gravity) - Samples Obtained -
- 

-l>?§0w 

Drift Card Launched - 
C 

1,230 

Drogues Tracked “
1 

Moorings(Established) 20 
Weather Observations Every 3 Hours " 

' 

391. 

. Continuous Recorqing of Surface Water Temperature 

Continuous Recording of Solar Radiation - 

Total Gravity Observations " , NrL 

. - . 

- - 0 ..._ q ,_ . ., , ~ 

_-...,€(_ ._~ - . , - . ._ M ~~-~-_-_-_~_-'--»—-----_- -~-~—-~--- —~ - 

P. 63
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\ . 

' 

n.v. THERON- -¢ 

LAKE'HURON 

1968A» 

A 

STATISTICS 

Total Number of Cruises
~

1 

Distance Steamed 1,332 

Monitor Stations 100 

Special Stations (Supporting Observation) 
. NIL 

Total Number.of Water Samples i 

1,666 
Plankton Hauls 53 

Chemical Analyses 3,h27 
Bacteriological Analyses 196 

Bathythermograph Casts .100 

Grab Samples _

' 

NIL 

Cores (Piston and Gravity) NIL 

Drift Card Launched ~

' 

peo 
Drogues Tracked sNIL 

Mooring (Established) NIL 
Weather Observations Every 3 Hours 

I 

60 
Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation ' 

Total Gravity Observations 
~‘M_ 

-

' I 

NIL

0 s 
,. ,_ I s 

3 ‘
I Q I) ‘I 4 

P, 6h



/¢ 

Q ‘ 
_ A , 

n.v. THRON ‘_ 

LAKE SUPERIOR»‘
. 

1968 
.

' 

STATISTICS
Q 

Total Number of Cruises V 1 

Distance Steamed ‘ 2,330 

Monitor Stations ’ 

86 
Special Stations (Supporting Observation) TNIL 
Total Number of Water Samples ' 

1,987 
Plankton Hauls

3 51+ 

Chemical Analyses
4 h»3l9 

Bacteriological Analyses_ 195 
Bathythermograph Casts 

- 86 
Grab Samples - 

L

. NIL 
Cores (Piston and Gravity)- NIL 
Drift Card Launched ' 

h2O 

Drogues Tracked ' 

V NIL 
Mooring (Established)

4 NIL 
Weather Observations Every 3 Hours 96 
Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation 4_ 

Total Gravity Observations A 

‘

- 

NIL 

I 1 
=0 

.' 0 ‘ ‘ 
-0 

. 

_ - 

P. 65



. u “ - -I _ 
.. ~ a I

E 

‘ 

cnEAT__Lgx;as _196§ .- , 

c‘.s..s. LIMNOS (Summary) 
, ~\ 

Dep. CCIW May 3; 1968
V Arr. CCIW Oct. 15, 1968 ~- 

... I

I 

STATISTICSQ 

Total Number of Cruises 12 

Distance Steamed 8,2h5 

Monitor Stations ' 

L .

A 159 

Special Stations (Supporting Observation)
Q 

‘ 583 

Tbtal Number of Water Samples V 

60h 

Plankton Hauls 
I . 

10 

Chemical Analyses ,A 3,3hh 
Bacteriological-Analyses NIL 

Bathythermograph Casts i265 
Grab Samples 

' 
' 

.

_ 
581 

Cores (Piston and Gravity) _ samples Obtained 196 

Drift Card Launched 61 

Drogues Tracked » NIL 

Moorings(Established) - Y’ 1% 
Weather Observations Every 3 Hours 3 

‘*1? 

Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation -

_ 

ll
w 

Total Gravity Observations 
23/27 

> _ v 

1366



- 
. §

I
G g Q. 

'/ _. c.s.s. Lnmosp 

"LAKE ONTARIO 

1968 . 

Y STATISTICS V. 

Total Number of Cruises '10 

Distance Steamed - 6,9L8 

Monitor Stations 159 

Special Stations (Supporting Observation) L78 
Tbtal Number of Water Samples »

' 

69" 
Plankton Hauls V 

. I 10 
Chemical Analyses 3,3hh 
Bacteriological Analyses NIL 
Bathythermograph Casts 

- 253 
Grab Samples 

' 

. 

'

' 

-581 

Cores (Piston and Gravity) Q Samples Obtained 
S 

1% 
Drift Card Launched ' NIL 
Drogues_Tracked NIL 
Moorings(Established) 7 
Weather Observations Every 3 Hours

_ f32h 

Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiation - 1 .1

1 

Total Gravity Observations“ S136

4Q 
“ 

.a , ¢ 

1367



S 

’ c.s.s. LIMNOS"-‘i 
. 

‘
, 

LAKE ERIE- 

I968 
, - 

’ ' STATISTICS - 

_ , 

Total Number of Cruises ' 

.1 .2 

Distance Steamed 1,297 

Monitor Stations NIL 

Special Stations (Supporting Observation): 
. 
10$ 

Tbtal Number of Water Samples ~ NIL 
Plankton Hauls NIL 
Chemical Analyses ' 

_NIL 

Bacteriological Analyses . NIL 
Bathythermograph Casts 12 
Grab Samples _' Z 

NIL 
Cores (Piston and Gravity) __ 

‘ 

NIL 
Drift Card Launched 4 

61 

Drogues=Tracked - NIL 

Moorings(Established) , 

[

" ..§ 

Weather Observations Every 3 Hours 4
, 8 

Continuous Recording of Surface Water Temperature 

Continuous Recording of Solar Radiationl ,’.v 

Total Gravity Observational ' "' A 

l—' O Fl

\ 

P, as 

U i 

~1 ~ _

F T
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