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Introduction:

In June, July and August of 1948 ships of the R.C.N. made

periodic ohservations of the vertical temperature distrihution in

Lake Ontario, using bathythermographs for this purpose. In addition,

one series of" temperature observations was made in a cruise of the

H.M.C.S. "Portage" from Lake Ontario to Lake Superior. These tem-

perature observations form tht> sUbject matter of this report.

Some Temperature DistrJbutions

Some illustrations of vertical temperature distributions

in Lakes Ontario, Huron and Superior are sholm in Figure 1. The

series of observations in Lake Ontario is shown for June II, July 3,

July 8, July 23 and August 8, and the summer development of the

surface layer ahove the thermoclin" is thus illustrated. The main

feature i·s the increasing stahility of' the surface layer with res-

pect to the deeper water as the thermocline hecomes fully developed,

with a surface temperature of 70Op., a tenperature of 66 0 F. at 40

feet, and a temperature of' 400 F. at 50 feet. The main thermocline

is thus contained hetween depths cf 40 and 50 feet with n tempera-

ture gradient of twenty-six degrees. The lowest temperature re-

corded to a depth of 300 feet Ilas aPf,::-oxi,.ately that of the tempera­

ture of maximum density of fresh water.

The illustrations of' vertic!!l tc,1perature distribution in



Lake Ontario for July 13, July 20, August 10 and July 16 were chllsen

to illustrate variations in the structure of the surface layer with

time and place, and the factors associated with these illustrated

features require more information than is at hand.

In Lake Superior, a series of observations was taken as

the ship proceeded from Sault Ste. Marie to the head of the lake.

In particular, it will be noted that on July 29 at Latitude 47 51 N.

and Longitude 87 29 W. the temperature was 390 F. from surface to a

depth of 250 feet. This temperature is that of the maximum deljsity

of fresh water, and it lIould seem that the surface layer has been

entirely removed, allowing upwelling of the deeper water. It may

be assumed that tho shifting of the surface layer, resulting from

wind action, atmospheric pressure distribution, and/or seiches, is

one of the important phenomena of some of the Great Lakes, and in

particular, Lake Superior.

Vertical Temperature Sections in Lake Ontario

Data are available for '1:',,, plotting of two vertical tem-

perature sections in Lake Ontario t~ " depth of 150 feet. The~e

sections are shown in Figure 2, tho obs"rvations in Section A

being taken.'on July 16 and 17, end those in Section B on July 18

and 19. The depth of tho thor,"ocline is J.ndicated for eaoh

section. While the depth of the 1:hornocline in Section A varies

from 20 feet at Station 3 to approx'.J:1Htely 7 feet at Station 11,

the depths in Section B vary from apprOXimately 7 feet at Station 3

to 35 feet at Station 9. This varJ.atJ.cn in the depth of the

thermocline, l:>oth with time and position, is probably the



outstanding hydrofraphic phcnomena of the summer season in Lake

Ontario and is prohably associated .,ith oscillation in the upper

layer of water. The 400 F. isotherm which is found at depths he-

tween 60 and 90 feet, limits the upper >,oundary of the deeper waters

which approximate the tenperature oj' naxin'UD density of fresh water.

Discussion:

From the hydrographic point of vievi the waters of the Great

Lakes offer some interestJngaspectsforfurthor study. Inreneral,

more information is needed for each individual lake in order to de-

termine the details of the ternper~ture cycle at all depths. In

particular, the dynamics of the surf'!ce layer is a field of con­

siderable interest from the physical point of view, and prohahly of

primary importance to studies of fish life in these waters.

~:

On the basis of temperature ohservations made in the months

of June, July and August it may"', concluded that:

(a) the maximum depth of the "h rnacline in the Great Lakes <loes

not exceed 50 feet;

(b) the temperature rradient ith:n the thermocline may he as

much as twenty-six dep;rees Fahrenheit,

(c) the thiclmess of the surface layer, while not exceedin., 50

feet durinp; the sununer Y'lonths, varl£s c'tls1derahly with time and

position, and can, under certain c r_\'!11 t''1ces, he entirely removed

froJ!1 an area;

(d) the temperature of the d<'·p<;r w rs approximates to that

of the maximum density of fresh vr tor.



Ft,j J. Vertical Temperature Distribution in the Great Lakes
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Figure 2. Temperature Distribution in Vertical Sections - Lake Ontario




	0057_Title Page
	0059_Introduction
	0061_Page 2
	0063_Page 3
	0065_Figure 1
	0067_Figure 2
	0068_Back Cover

