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PREFACE

This is the fifth in a series of reports on lake, river and land-fast sea ice thicknesses
observed throughout the Notth American Arctic and subarctic during the period 1958-68.
Like the previous reports, Part V also contains information on ice surface conditions,
dates of first ice, freeze-over and breakup, and detailed measurements of ice thickness
across Alaskan rivers.

The data used in this study were made available through the cooperation of the
Meteorological Branch, Canadian Department of Transport; the Alaska Regional Weather

‘Bureau Office, Environmental Science Services Administration (ESSA), U.8. Department

of Commerce; the Water Resources Division of the Alaska Geological Survey, U.S. De-
partment of the Interior; and the Alaska Eskimo Scouts, U.3. Army Alaska National
Guard. ' :

This report was prepared by Mr. M. Bilello, Research Meteorologist and Mr, R. Bates,
Snow and Ice Branch, Research Division, U.8. Army Cold Regions Research and Engi-
neering Laboratory (USA CRREL). Additional assistance was provided by Miss Madeleine
Linden.

This work was performed under DA Task 1T014501B524A, Basic Research in Earth.
Physics.

‘Manuscript received 2 February 1971
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ICE THICKNESS OBSERVATIONS, NORTH AMERICAN
ARCTIC AND SUBARCTIC, 1966-67, 1967-68

by
Michael A, Bilello and Roy E. Bates

I

Introduction

The first four reports of this series, Special Report 43, Parts T and II (Bilello, 1961, 1964) and
Parts IIT and IV (Bilello and Bates, 1966, 1969), present ice thickness data observed from 1958 to
1966 at locations throughout North America. These reports also describe the equipment used, the
history of the network, and supplementary ice conditions such as dates of ice formation and breakup.
This fifth report of the series marks the attainment of a goal of compiling an unbroken decade of
unique ice cover data for numerous _locations in the Arctic. Personnel of the U.S. Army National
Guard, the U.8. Department of Commerce (ESSA), and the -Canadian Department of Transport, in-
cooperation with USA CRREL continue to make these ice observations. Detailed measurements of -
ice thickness across rivers in Alaska made between 1965 and 1968 were furnished by the U.S.
Department of the Interior, Geological Survey, Water Resources Division; Alaska.

The. Canadian Department of Transport, Meteorological Branch, published the Canadian ice
thickness data collected for 1966-67 and 1967-68 in circulars ICE-2, December 1967 and ICE-1, -
November 1968 respectively. ' To avoid major duplication in publishing of the Canadian ice thick-
ness data only the values reported during the period of maximum growth and subsequent decay for
these sites are provided in this report. ‘Field personnel of the Alaska National Guard, U.S. Army
Alaska (USARAL), provided USA CRREL with the data on ice thickness and conditions in
western Alaska from 1966 through 1968.

Reports pertinent to ice observations and forecasting are listed in the previous reports in this
series.

Network changes

Lists of participating stations and a history of the expansion of the network from 1958 through
1966 are given in Parts I-IV of this series. During the winters of 1964-65 and 1965-66 there were
72 stations 'in the network: 49 in Canada and 23 in Alaska,

Between August 1966 and July 1968, 6 new stations were added to the network in Alaska,

At one of the new stations, Fort Greely, measurements were made during the 1966-67 winter only;
the other stations started taking measurements during the winter of 1967-68. ' The new stations are
listed below. ’ '

Station Location Elevation
1. Bettles, Alaska 66°54'N, 151°31'W 666 ft
2. Canyon Village, Alaska 67°08'N, 142°05'W Approx 775 ft
3. Chalkyitsik, Alaska 66°38'N, 143°43'W 560 ft
4, Ft. Greely, -Alaska 64°00'N, 145°44'W 1268 ft
5. Minto, Alaska 64°55'N, 149°10'W 328 ft-
6. Trappers Creek, Alaska " 62°19'N, 150°14'W 360 ft
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Figure 1. Ice stations along the St. Lawrence River.

No ice reports were received from Tanacross, Alaska, during the 1966-67 winter, and none
from Talkeetna and Wild -Lake during 1967-68. In Canada, no reports were received from Grise
Fiord and Pond Inlet during 1966-67, and none from Arctic:Bay, -Cote Ste. Catherine, Grise Fiord,
Lachine Canal and St. Lambert during 1967-68, Consequently, at the end of July 1968 there were
69 stations in the network: 43 in Canada and 26 in-Alaska. The locations of all stations reporting
between 1966 and 1968 are shown in Figures 1, 2 and 3,

The body of water on which measurements were made and the dates of observations are given
on the tabulated ice thickness data sheets ‘(Tables 1 and II). : Information on procedures and
equipment may be found in Parts I-IV. As in the previous reports, additional ice-data such as
dates of ice formation and breakup and the depth and density of the snow cover are given in the
‘‘Remarks’’ column in Tables II and III, The information for the Canadian stations was obtained
from copies of the original station data sheets received from the Meteorological Branch, Canadian
Department of Transport.

Supplementary ice thickness data

Detailed measurements of ice thickness across rivers in Alaska for the period between 1965
and 1968 were obtained from the U.8. Geological Survey, Alaska, for publication in this report,
These values were measured in holes cut in the ice at intervals ranging from 1 to 100 ft across
streams and rivers at 36 locations between latitudes 59 and 67°N. The U.S. Geological Survey
conducts these observations to determine the discharge of water beneath the ice sheet, Thicknesses
are measured to the nearest tenth of a foot. Since the tabulated data for this network differ from
those in Tables II and III and because the observations were made at irregular times, these data
are presented separately in Appendix A, Most.of the data in Appendix A are chronological continua-
tions of records published in Parts III and IV. The locations of the stations given are shown in-
Figure Al,

Through the cooperation of USARAL, the Alaska National Guard Eskimo Scouts continue to
furnish USA CRREL with ice condition and thickness data from western Alaska, "This information
is somewhat erratic in continuity and frequency of observations. Consequently the stations are
. not being added to the regular ice network and the data are tabulated in Appendix B. The locations
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Alaskan Weather Stations Alaska National Guard Stations

1. Allakaket 13. Holy Cross 25. Talkeetna A. Arctic Village

2. Barrow 14, King Salmon 26, Tanacross B. "Elim

3. Barter Island 15. Kobuk 27. Trappers Creek* C. Emmonak®

4, Bethel 16. Kotzebue 28. Unalakleet D. Kiana

5. Bettles* 17. Mankomen Lake 29, Wild Lake E. Mountain Village *
6. Canyon Village* 18, Manley Hot Springs F. Noatak

7. Chalkyitsik* 19. McGrath G. ‘Selawik

8. - Fairbanks 20, Minto* H. Shishmaref

9. 'Fort Greely* 21, Nunivak I. Stebbins

10, - Fort Yukon 22, -Point Hope J. Teller

11, Galena 23, Port Alsworth K. Tuntutuliak*
12, Gambell 24, Snowshoe Lake L. Wainwright

*New ice stations. . . .
Figure 2. Ice stations in Alaska.

of the stations in this National Guard network during the 1966-67 and 1967-68 winters are also shown
in Figure 2, Three new stations have been added to the network since 1966: Emmonak, Mountain
Village and Tuntutuliak, Alaska. Maximum annual ice thickness values received from some of the
stations in this network were used in Figures 4 and 5.

Additional reports on ice thickness, ice conditions and ice prediction in North America and
Greenland which were not listed in Parts I through IV are given in the Selected Bibliography of
Part V.

Analysis

Figures 4 and 5 are maximum ice thickness maps for the winters of 1966-67 and 1967-68. The
maximum ice values shown on the maps refer to specific points and years and should not be con-
sidered as maximum possible thicknesses. ' Fluctuations in snow depth and differences in
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»Figure 3. Ice stations in Canada.

meteorological and oceanographic parameters affect the accretion of ice. - Consequently, significant
differences in thickness may be encountered from place to place and year to year due to factors such
as temperature and wind or tides and currents. - Maps showing the least and greatest ice thickness
observed at the time of maximum thickness based on 3 to more than 10 years of record are presented
in Part III of this series. - ‘ :

The maximum ice thickness values used to prepare Figures 4 and 5 and the dates they were
observed are given in Tables II and I1I. -Since the extent of the ice observing network has remained
essentially unchanged since 1962 the area of maximum ice thickness analysis remains the -same.
The general northwest-southeast pattern formed by the isolines of maximum ice in Canada (Fig. 4
and 5) also continues to remain the same, as do the high centers over the north-central region and
Port Harrison. - In Alaska, values greater than 140 cm of ice again appear in the northern and
western zones and an-area of less than 100 cm of ice extends from southem Alaska into the central
interior. - No Alaskan station in the network reported maximum ice thickness of less than 60 cm, -

.but the 60-cm isoline did appear in the Great Lakes - St. Lawrence River area. °

An -analysis of the variations in ice thickness across Alaskan rivers similar to that given in-
Parts IIT and IV is presented here fof the measurements made between 1965 and 1968 (Table I).
Since fewer years of record were available for Part V than for Parts III and IV, the minimum
number of observations required before a station was included inthe survey was decreased from 5 to
2 and the years of record from 3 to 1. - The computation to determine the vanablllty of ice thickness -
across the rivers from the mean value remains the same:
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Figure 4. Maximum observed ice thickness in cm (1966-67).

difference between maximum: and mean ice thickness
mean ice thickness

For example, if the observed maximum and minimum ice thicknesses across a river were 3,5 ft
and 2,6 ft, the mean value woild be 3.05 ft and the variation would be: (3.50 - 3.05)/(3.05) =
(0.45/3.05) or +15%, These computed percentages are. given in ‘Table I.

Of the 99 observations surveyed, open water-or variations of *50% of more were observed 45
times, ‘If all calculations except the six cases of open water given in Table I are considered, the
average deviation is 40%; but the variations range from *7% to 100% (i.e. open water was observed).
Variations in ice thickness across the river were high for Knik River at Palmer and Salcha River
at Salchaket and low on Snake River at Nome and Skwentna River at Skwentna.

Results obtained from special ice thickness observations made during 1966-67 at Isachsen and
- 1967-68 at Resolute, Canada, are presented here for information. ' At Isachsen, méasurement;s were
made at two sites, one startingin early September 1966 on a newly formed ice sheet, and the second
starting in mid-October on an old sea ice sheet which was 150 cm thick at that time. The old ice
sheet had formed during a previous winter and had not completely melted during the summer of 1966.
Figure 6 compares the simultaneous ice growth rate at these two sites. "As expected, ice accumu-
lated rapidly at the new ice site, and remained unchanged at the old ice site from September through
mid-December. The erratic variations in ice thickness between mid-December 1966 and mid-
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Figure 5. Maximum observed ice thickness in cm (1967-68).

February cannot be explained, except that some ice rafting may have occurred at the old ice site
during this period. It is of interest that after both ice sheets finally stabilized at 200 cm in thick-
ness in mid-February, they both then thickened at the same rate until early May when the ablation-
processes produced some variation;

At Resolute measurements during the 1967-68 winter were made at two sites close to each
other, At one, the standard USA CRREL ice thickness measuring auger described in Part [V was
used; at the second an experimental ice thickness measuring probe was used. The probe consists
of a special 10 to.12-ft-long metal bar which is frozen vertically in the ice. When an encased
element is heated electrically it becomes free and is lifted until a horizontal crossbar at the bottom
of the probe reaches the underside of the ice, - After the thickness of the ice is read the probe is
released to allow the device at the bottom to descend into .the water so that only the bar will re-
freeze in the ice sheet. Additional details on this experimental probe may be obtained from the
Canadian Meteorological Service, Department of Transpoit, Toronto, Canada.

Figure 7 compares the measurements made with the auger and the probe, Each thickness value
obtained by the auger is from a single measurement; each value obtained by the probe is an average
of three measurements. Both methods produced similar readings at the start of the observations in
late November and during December 1967. Between January and early March ‘1968 the probe -showed
a slight decrease in ice followed by a slower and then a more rapid growth rate, while-the auger
showed a uniform: growth rate during the same period. In March and April the probe indicated little-
additional ice growth whereas the auger showed an increase from 165 to 185 cm. The probe became
inoperative on 12 April, - Over the entire season the probe indicated thinner ice than the auger;. at
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times it showed as much as 20 to 23 cm difference. ' This difference may have been caused by
different surface conditions (e.g. snow depths) resulting from human activity around the permanent
installation. " Changes in ice growth due to the effects of the thermal conductivity associated with
use of the metal box were not available to the authors. Further field tests of the experimental
probe were planned for subsequent winters, but the results of these tests are not available.
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Table I. ' U.S. Geological Survey ice data across rivers, Alaska - % difference.

Year winter season ended

Site 1965 1966 1967 1968
Ambler (Kobuk River) 20 16
Anchorage (Chester Creek) 50
67
Anchor Point (Anchor River) 20 ow
80
Cantwell (Copper River) 28
39
Copper Center (Klutina River) 9
66
Crooked Creek (Kuskokwim River) 39 28
Eagle (Eagle River) . OW 56 16
64 9
45
ow
25
61
Gakona (Gakona River) 30
94
Glenallen (Tazlina River) 23
. 50
Gold Creek (Susitna River) 10 97
18
Hughes (Koyukuk River) 14 20 9
Kaltag (Yukon River) 25 62
Kasilof (Kasilof River) 50
29
Lignite (Teklanika River) 88 50 38
McGrath (Kuskokwim River) 14 19
Nenana (Tanana River) 33 25 56 50 !
24 37
Nome (Snake River) 15 11 7 47
24
Northway Junction (Chisana River) 32 17 -
Palmer (Knik River) 56 78 83
‘ 83
94
Rampart (Yukon River) 81 47
" Rex (Nenana River) 40 19
15
Ruby (Yukon River) 25 - 19
Salchaket (Salcha River) 43 84 63
53 .

OW = open water.



Table I (Cont’d).

Year winter season ended

Site 1965 1966 1967 1968
Skwentna (Skwentna River) 10 29
14
Soldotna (Kenai River) 41 43 75
62
Spenard (Campbell Creek) ow 17 9
18
33"
Sutton (Caribou Creek) 24 64
Talkeetna (Chulitna River) 61 58
29
Talkeetna (Talkeetna River) 64 26 59
52 :
ow
Tonsina (Squirrel Creek) 50 ow 14
Tonsina (Tonsina River) 25 33
Windy (Nenana River) | 60
) 82

OW =. open water.



TABLE 11 1
ICE THICKNESSES (1966-1967) '

Date Ice Thickness Snow Depth * Remarks
(in.) (cm) (in.) (cm) .

Alert* (N.W.T.): Measurements made on Dumbell Bay approximately 500 ft east of west shore.

1967
‘ May 12 84, 213. . Surface smooth, few cracks.
21 8. 213. " o, " ., Maximum ice thickness
observed on 12 and 21 May.
26 80. 203. Surface smooth, few cracks from 4 Nov. 1966 to 26 May
1967.

Alert# (N.W.T.): Measurements made on Dumbell Lake, 200 ft south of water point.

. "1967
May 12 83. 211. Maximum ice thickness observed.
21 80. 203, Surface smooth.
26 . 196. " ", few cracks from 4 Nov 1966 to 26 May

1967.

Allakaket (Aleska): Measurements made in front of St. John's-indthe-Wilderness church.

1966 . .
Oct 9 - Jce flowing in river.

11 " running on "

13 " flowing in " .,

15 1. 3.

20 Freeze over.

22 2. 5. 1. 3.

29 2. Se 1.5 '

Nov 5 18. 46, 5. 13,

12 21. 53. 6. 15. 1 in. of water overflow on ice.

20 23. 58. 8. 20.

26 24, 6. 9. 23.

Dec 3 25. 6k, 9. 23.
" 10 25. 64, 9. 23.

17 25. ok, 10. 25,

2h 26. 66. 1. 28,

31 27. 69. W, 36.

1967
Jan T 27. 69. 15. 38.
14 27. - 69. 16. 41,
21 27. 69. 17. 43,
28 30. 6. 18. 46,
Feb &4 30. T6. 19. 8.
. 11 31. 9. 22. 56.

18 33. - 27. 69. .

25 3h. 86. 28. TL. Surface smooth from 3 Dec 1966 to 25 Feb 1967.
Mar b 3k, 86. 30. 176.

11 34, 86. 20, .51. High winds all day.

15 : 2 in. of water overflow.

18 3h, 86. 8. lLe.

25 3. 86. 20. 51. 3~ T " "

Apr 1 34, 86. 21. 53. oo ",

8 3k, 86. 21. 53. 12" " " " .

15 34, 86. 21. 53, oo "

22 3. 86. 18. k6. la* "o " .

29 3k, 86. 15. 38, Ice raised up somewhat. 15 in. of snow and water mixed
over the ice. Maximum ice thikkness observed from 25 Feb
to 29 Apr. . :

May 6 32, 81. 19 in. of water on ice.

9 : Water level rose 24 in. along shore, ice lifted in
middle of channel.

10 Water level up 9 in., open water approximately 200 yd

. . upstream, ’

12 Water level " 10 " , " " area 50 ft long and 10
ft wide. X

13 Water level " 22 " , " " " 150 " " 1" 50
£% . wide,

* Jce thicimess data availgble in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967



TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness
(in.) (em)

Allakaket (Alaska) (cont'd)

Snow Depth
(in.) (cm)

Remarks

1967
May 1k
15
20
21
22
23
Arctic Bay* (N.W.T.):
1966
Nov L
11
18

Baker Lake* (N.W.T.):

1966
Nov 25
1967
May 5
12
19
26
Jun 2
9
16
23
30
Jul 3
T
15

17. 43,
20. 51,
23. 58.
pumphouse.
93. 236.
93. 236.
92. 23k,
92. 23k,
90. 229.
87. 221,
87. 221,
5. 191.
6l. 155.
43, 110.

1. 3.
1. 3.
1. 3.

Breakup 1300 LST.
Ice running in river.
" still flowing in river, water level lowered.
Jjam upstream, broke up. Ice flowing bank to bank.
Water high and ice flowing.
River clear of ice.

Measurements made on Arctic Bay.'

Surface smooth, no cracks from 4 to 18 Nov.

Measurements made on Baker Lake, approximately 500 ft south of meteorological

Surface smooth, no cracks from 4 to 25 Nov.

Maximum ice thickness observed on S and 12 May.

Surface smooth, few cracks from 2 Dec 1966 to 30 June
1967. Surface mostly candle ice » narrov band of open
water around shoreline of bay but no ice movement.

Thelon River flowed on the ice at the mouth on the far
side of bay.

Surfage smooth, few cracks.

Ice flow 6 to 8 miles east between 7 and 15 July, Lake
clear of ice 1 Aug.

Barrow (Alaska); Measurements made on Imikpuk Lake (freshwater lake) 300 ft from western shore.

1966
Sep 29
Oct 1

i
K

15

22

29

Nov T
1

19
28

Dec 10
17

% TIce thickness data available in:

8.
12.
17.
19.

21.
2k,

. 27.5

31.

15.

20.
30.
43,
L8.
53.
61.

T0.
80.

L. 10.
4

0. 25.
2. . 5.
8. 20.
b, |10,
5. '13.
5. 13.
5. 13.

CANADIAN DEPT OF TRANSPORT

Lake nearly frozen over, except for approximately 100
yd along eastern shore.

A warm spell reduced this frozen-over area to the western

third of lake.

Jce covered the western half of lake.

The entire remsining open area of lake froze over in the

evening.

Surface rough, no cracks. Ice roughness was caused by

an easterly wind drifting ice crystals to the western

portion of lake and building up a thickness of 1 to 2

in. (3 to 5 cm). :

Surface rough, few cracks. Snow drifting from northeast,
. Wind velocity 15 mph.

Surface rough, numerous cracks, drifting snow, wind

from the northeast at 24 mph.

Surface rough, numerous cracks.
" ", " ", drifting snow from the
east, wind velocity 23 mph.
Surface rough, numerous cracks.
" ", " ", drifting snow from the
southwest, wind velocity 39 mph.

ICE 2 DEC 1967



TABLE 11 (Cont 'd)

’ ] ICE THICKNESSES (1966-1967)
Date Ice Thickness Snow Depth Remarks
(in.}  (em) (4n.) (cm)

Barrow (Alaska) (conmt'd)
1966 .

Dec 26 . 35. 89. 6. 15.
31 37. [ 8. 20. Surface rough, numercus cracks.
1967
Jan T 39. 99. 8. 20. " " , " " .
14 ho. 102. 8. =20. " ., .o
21 k2, 107. 8. =20. " ., " ",
28 42, 107. 9.5 2k, " ", L
Feb &4 45, 11k, 9.5 2h. " o, " "o,
20 k6. 117. 9. 23. " ", " "o
25 50. 127. 9.5 2k, " "y, " " . Avg depth of snow on
) shore: 9.5 in. (24 cm).
Mar 6 52. 132, 9.5 2k, Surface rough, numerous " .
11 53. 135. 9.5 2k, " ", " "
18 554 140. 9.5 2k. " ", " Y
as Sk, 137. 9.5 2h. " ", " "
Apr 8 56. k2, 13.5 3h4. N "o, " S :
29 61.5 156. 1k, 36, " ", " ", maximum ice thickness
" observed.

Barter Island (Alaska): Measurements made at south end of island, approximately 3/8 mile from north bank
of a freshwater lake.

1966 -
Oct 15 10. 25. 0.5 1. Surface smooth, no cracks. Lake froze over rapidly
between 10 and 15 Oct due to ESE vinds ranging from
35 to 62 mph. Avg air temperatures of 25°F were
observed on 12, 13, and 14 Oct. Avg depth of snow om
: shore: trace. ’
22 11.5 29. 4, 10, Surface smooth, no cracks, avg depth of snow on shore:
3.5 in. (9 cm).
29 12.5 32. 6. 15. Surface smooth, " mo, wom L
4 in. (10 em). ’
Nov § 22, 56. 2.5 6. Surface smooth, ", woon nonoon
2 ime (5 cm).
13 26.5 67. L., 10. Surface smooth, " o, woon rtomoon
6 in. (15 cm).
18 30. T6. 5. 13. Surface smooth, " "o, noor L
5.5 in. (14 cm). ’
27 33. 84, 3.5 9. Surface smooth, * v, L nomoom
4 in. (10 cm).
Dec 3 36. 91. L5 11. Surface smooth, " "t v oo,
S in. (13 cm).
10 37.5 95, 6. 15. Surface smooth, " " " noon nowon
. 6.5 in. (16 cm).
17 39. 99. 7. 18. Surface smooth, " "o, "oon woron
7.5 in. (19 cm).
2u L2, 107. 7. 18. Surface smooth, " "o, woon womnoon
- 8 in. (20 cm).
31 ky .5 113. 7.5 19. Surface smooth, " ", L wo v s
8.5 in. (22 cm).
1967 .
Jan 6 L6, 117. 8. 20. Surface lightly ridged, few cracks, avg depth of snow
. on shore: 8.5 in. (22 cm).
1L L8, 122, 7.5 19. Surface lightly ridged, few " , " voon "
on shore: 8 in. (20 cms.
21 k9,5 124, 8.5 22. Few cracks, avg depth of snow on shore: 8.5 in. (22 &).
28 51. 130. 8. 20. " " , " " " " " " 9 in. (23 cm).
Feb 4 52.5 133. 8.5 22. Surface lightly ridged, few cracks, avg depth of snow on
shore: 9 in. (23 cm).
11 55.5  1hl. 6.5 17. Surface lightly ridged, " weo,w e mom

shore; 8 in. (20 cm).
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TABLE 1! (Cont'd) )
ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) " (in.) (cm)

Barter Island (Alaska) (cont'd)

1967
Feb 17 58. 147, 6.5 17. Surface lightly ridged, few cracks, avg depth of snow
on shore: T in. (18 cm).
26 59. 150. 6.5 1T. Surface lightly ridged, " o, womoom
on shore: 7 in. (18 cm).
Mar 5 59.5 151. 6.5 17. Surface lightly ridged, " "o, " wonoo
on shore: 6.5 in. (17 cm).
11 60. 152. 7. 18. Surface lightly ridged, few " , " L
on shore: 6.5 in. (17 cm).
18 60. 152, 8. 20. Surface lightly ridged, few " , " nowo
on shore: 7.5 in. (19 cm). -
25 60.5 154, 8.5 22. Surface lightly ridged, few " , " womoon
B on shore: 10 in. (25 cm).
Apr 3 61.5 156. 3. 8. Surface lightly ridged, few " .., " oo
- on shore: 8.5 in. (22 cm). Maximum ice thickness
observed.
8 60. 152. 3. 8. Surface lightly ridged, no cracks, avg depth of snow on
shore: 7 in. (18 cm).
15 55. 140. 2.5 é. Surface lightly ridged, " "o, "o v
shore: 5 in. (13 cm).
22 52. 132. 2, Se Surface smooth, no cracks, avg depth of snow on shore:
L.5 in. (11 cm).
29 50. 127. 1.5 b, Surface smooth, " o, oo "rom "
3 in. (8 cm).
May S 4o, 124, 2. Se Surface smooth, " o, v "o "
1.5 in. (& em) .
12 48, 122. 0.5 1. Surface smooth, " oo, noon non "
0.5 in. (1 em).
19 b5, 11k, 0.5 1.  Surface smooth, " " , " v v wow
trace.
26 k2, 107. Surface smooth, " o, woon wow "
trace.
Jun 2 4o. 102. trace Surface smooth, few " y
9 37.5 95, v " " , numerous cracks.
16 3h, 86. " " # ) " " .
18 Lead opened in center of lake. Rapid thawing began.
" widened to 15 x 20 ft.
23 2k, 61. Ice surface became soft under numerous puddles of water

between 18 and 20 June. Surface smooth, and soft,
numerous cracks.

30 1h.5 37. Due to breakup ice considered unsafe for further
- measurement by end of day. Open leads and floating ice
chunks. Surface smooth and soft, numerous cracks.

Beauharnois* (P.Q.): Measurements made 400 ft below Lower Lock '3 on Lake St: Louis.

1967
Mar 6 32. 81. 3. 8. Surface ice blue in color, meximum ice thickness
observed.
13 28. T1.
27 Ice breaker in area.

Beauharnois* (P.Q.): Measurements made LOO ft above upper gates, Lock 4.

1967
Feb 6 16.5 b1, 1.5 b,
20 22, 56. 2. 5.
27 26.5 67. 2. 5.
Mar 13 29. Th. Maximum ice thickness observed 6 and 13 Mar.
27 Ice breaker in area.

* Ice thickness data avai.able in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967



Date

Bethel (Alaska):

1966
Oct

Nov

Dec

1967
Jan

Feb

Mar

17
19

22
=2

28
30

13

27

11
26

217
31

15

22

29

12

19
26

12

19

26

ce Thickness
in,)-

13.5
15.

18.

20.5
26.

29.5
32.5

33.

4o,

36.5

36.5
37.

38.

39.

39.5 -

4o.

41,
41.5
k1,

k2,

(cm),

23.

34,

3h.

38.
L6,
52.
66.
83.

102.

93.

93.

ok,

97.

99.
100.

102.

10k,
104,

10L.

109.

TABLE 11 (Cont-'d)
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ICE THICKNESSES (1966-1967)

Snow Depfh
(in.) (cm)

Measurements made south of Nerby's Store, 75 §o 95 y8. from the north shore.

[eNe]
Tt

0.5

1.
1.

15.

18.

i7.

19.

23.
23.

23.

22,

Remarks

Ice piling on shore as tide goes out.

Ice started to flow and covered epproximately half of
river.

River frozen over with open water in places.
Approximately 2/5 of river ice is smooth and 3/5 is
pressure ridged averaging ebout 9 in. high, with some
as high as 2 to 3 ft.

One open water area remained in front of Bethel
Village.

Children and a few natives are traveling on river.
Plane landed on river ice on a marked off stirip.
Surface smooth, no cracks, water overflow on river in
a few places.

Surface smooth, no cracks, surface ice in sspots

contained a small layer of shell ice and/or water.
Pressure ridges reduced in size and number due to warm
weather.

Surface smooth, no cracks, Ice 1k in. (36 cm) thick

300 yd from shore. .

Surface smooth, few cracks. Ice 16.5 in. (L2 cm)

thick 300 yd from shore.

Surface smooth, few cracks, rain reduced size of pressure
ridges and only a few reamin on river.

Surface smooth, few cracks.
" " " "

5 B
" " " "

’
" " [ n

2
thick 300 yd from shore.
Some water overflow on both sides of river.
Water overflowed ice test site.

. ce 34.5 in. (88 cm)

Surface smooth, no cracks, overflow water on ice at
measurement site. Shell ice at top over 5 in. (13 em)

of slush over the main ice layer. Avg depth of snow
cover on shore: U4 in. (10 cm).

Surface smooth, no cracks. IJce thickness greater because
of freezing of overflow water. Avg depth of snow on
shore: 6 in. (15 cm).

Surface smooth, no cracks. Measurement site moved 20

yd to avoid overflow area. Avg depth of snow on shore:

6 in. (15 cm).

Surface smooth, no cracks.
8 in. (20 cm).

Surface smooth, , south side of river has less
snow cover due to southerly winds and water overflow.
Avg depth of snow on shore: 8 in. (20 cm).

1" " " 1" n "

" n

Surface smooth, no cracks. Ice in middle of river 35.5
in. (90 cm) with 8 in. (20 em) of snow. Water overflow
on south side of river increased in area. Avg depth

of snow on shore: 8 in. (20 cm). :

Surface smooth, no cracks, avg depth of snow on shore:
7.5 in. (19 cm).
Surface smooth,
8.5 in. (22 cm).
Surface smooth,
8 in. (20 cm).

n " " " o [l n "

" 1" " " " 1 " "

Squace SmOOth, n " " " " 1" " L
9 in. (23 cm).
Surface smooth,
9 in. (23 cm).
Surface smooth, N .
9 in. (23 cm). Ice readings taken at midstream of river
agree favorably with those at ice measurement site.
Surface smooth, no cracks, avg depth of snow on shore:

9 in. (23 cm).
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Date

Bethel (Alaska) (cont'd)

1967
Apr 1
2

16

23

30

= N Fow

[o o]

Ice Thickness
(in.)

43,

k2,

46.

s,

36.

(cm)

110.

107.

117.

11k,

91.

TABLE I} (Cont'd)
ICE THICKNESSES (1966-196T)

Snow Depth
(in.) (cm)
3.5 9.

Remarks

Water and slush on middle portions in south end of river.

Surface smooth, mo cracks, layer includes 5.5 in. (14 em)

of slush over maln ice cover, with 3.5 in. (9 em) of

crusty snow at top.

River ice partially covered with slush.
" " ccmpletely " . " LA,

trouble taking off due to slush.

Surface smooth, no cracks. Layer consists of 3/1+ in.

(2 cm) ice over 8 in. (20 em) slush over the main ice

layer.

Surface smooth, no cracks. ILayer consists of 3 in. (8

cm) crust ice over 6 in. (15 cm) water and slush, then

4 in. (10 cm) of very soft ice all over the main ice

layer. Maximum ice thickness observed.

One to 8 in. of loose ice crystals on surface. Ice sheet

at 3 poilnts 42 to 45 in. thick and from 12 to 20 in. of

it is very soft.

Two to 8 in. of loose ice crystals on surface. Ice sheet

at 5 points varied between 25 and 37 in. in thickness,

and from 9 to 19 in. of it is very soft. Few small open

holes observed in ice. Surface extremely rough and becom-

ing dark, overflow observed on south side of river during

high tides.

Planes having

Water area on ice approximately 100 yd wide on south side
of river and is increasing in depth.

last of Cessna 180's were taken off the ice. Unable to
walk on ice. ’

A Cessna of floats moved across the ice to south side

and made a take off from the water area on the ice.

Ice is very dark. Some men walked across the ice but
with great difficulty and one fell through. Shore ice is
breaking up.

Anchor ice is moving and river ice has shifted. Ice
sterted to move about 6:30 A.M.

Ice stopped most of the day. Most of ice now small chunks
and needle-like in appearance. River still solid with ice.
Water sti1ll rising, ice moved only a little.

River about 1/3 full of ice and running on south side.

A float plane landed on river near north side. A few
boats seen on river.

River passed its erest. Few stray ice chunks in river.
Ice all gone. Ice flowed continuocusly in channel near
the old airport during breskup.

Brochet* (MAN): Measurements made on portion of Reindeer lake known as Brochet Bay.

1966
Oct 29

1967
Apr 30

May 6
13
27
Jun 3
10

15
18

% Ice thickness data avallable in:

b1,
37.5

38.
L1.

25.

10k.

95.

97.
10k.

81.

18.
13.

CANADIAN DEPT OF TRANSPORT

6.1

33.

30.1

Brochet Bay completely covered with ice.

First puddles appeared under 13 in. (33 cm) of snow.
Puddles 2 in. deep. Surface smooth, no cracks. from
30 Oct 1966 to 6 May 1967.

3 in. (8 cm) slush under 12 in. (30 cm) of snow.
smooth, few cracks.

Surface dry and completely candled. Surface smooth,
numerous cracks. Maximum ice thickness observed on 30
Apr and 27 May.

Surface

Surface smooth, numerous cracks, water first appeared
along shoreline. No floating ice observed. Many dark
ereas observed in ice.

Surface smooth, shore leads.

lamb Alrway's Otter landed on edge of ice flow on NW
side of Brochet Bay.

Brochet Bay clear of ice. Main ice pack visible 4 miles
SW of settlement on Reindeer lake.

ICB2 DEC 1967



TABLE Il (Cont 'd)
ICE THICKNESSES ( 1966—1967)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (em)

Cambridge Bay* (N.W.T.): Measurements made 100 yd SSE of townsite dock.

1967

May 19 90.5 230. Maximum ice thickness observed.

26 89. 227.
1. 3.

Jun 2 89.5 227. trace
9 90. 229. trace .
16 89. 227. 1. 3. Shore lead becoming too wide to cross.
23 8s. 216. trace Surface smooth, no cracks from 4 Nov 1966 to 23 Jume1967.
30 .5 189. trace " lightly rafted, few cracks. )

Cape Parry* (N.W.T.): Measurements made on Gillet Bay approximately 1/2 mile due south of Federal Electric's
hangar gand about three hundred yd offshore.

1966
oct 8 Freshwater lakes frozen over.
17 9. 23. 9 'in. (23 cm) of ice on freshwater lakes.
Nov 2 Amundsen Gulf frozen over.
4 Surface smooth, no cracks.
11 " ", few " .
15 Lead approximately 4 miles north, approximately 400 yd
. in width, length unknown.
21 From 18 to 21 Nov open water in east-west line approxi-
mately 1 mile from shore, 1 mile in width, length unknown.
2k Gulf completely ice covered.
25 Surface smooth, few cracks.
Dec 1k Open lead approximately 8 to 10 miles north, length and
width unknown.
22 Same lead approximately 1.5 to 2 miles from shore.
1967
Jan 20 Open water 1/2 mile from shore to north, approximately
2 miles in width, east to west, length unknown.
Feb 3 Surface smooth, few cracks.
10 " o, " from 11 Nov 1966 to 10 Feb
1967.
2k Surface " , numerous cracks.
Mar 12 Open water approximately 1.5 miles from shore extending
10 wiles north, length and width unknown.
13 Ice completely covering ocean due to strong NW winds.,
15 Open water approximately 2 miles from shore. Width
approximately 1000 yd, length unknown.
17 Ice completely covering ocean. No leads or open water,
31 Surface smooth, numerous cracks from 17 Feb to 31 Mar.
Jun 2 " " , few cracks from 7 Apr to 2 June. Amundsen
Gulf open within approximately 3 miles from shore.
3 Amundsen Gulf open to approximately 1 1/2 to 2 miles
from shore. Water partly covered with broken ice.
T Strong east winds for two days. Ice broken to about 1/2
wile from shore.
9 80.5 20k, L, 10. Meximum ice thickness observed.
16 78.5 199. k. 10.
23 3. 185. L, 10. Strong NW winds; ice covers most of gulf. Few leads.
29 Gulf open to 3 miles from shore. Numerous cracgs in
remaining ice.
30 6k, 163. 2. 5.
Jul 7 64, 163. 2. 5.
14 5.5 138. 2. 5.
21 30. T6. 1. 3.  Surface smooth, numerous cracks from 9 June to 21 July,
23 Ice on the Amundsen Gulf moved in towards shore. Ice
rotten with numerous cracks.
28 First movement of ice seaward. Gulf open tO epproxi-
mately 8 miles from shore. Gulf contains broken ice
cakes,

* Ice thickness data available in: CANADIA.N( DEPT OF TRANSPORT ICE 2 DEC 1967
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TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (em)

Cape Parry* (N.W.T.) (cont'd)
1967 .
sJul 31 Ice in Gillet Bay rotten with numerous cracks. Little
sign of significant ice movement.

Cartwright* (NFLD): Measurements made approximately 200 yd south of USAF dock in Cartwright Harbour.

1966
Dec 8 : Frozen over but broken up later in day. The narrow
strait to west of measurement site not frozen over.
This narrow strait very rarely freezes over.
17 Surface lightly ridged, no cracks.
25 " smooth, no cracks.
30 . " " , " " .
1967
Feb 25 . Open lead west of station due to strong tide, approximately
1/2 mile in length and 1/4 mile in width. Snow depths
variable in Cartwright Harbour.
_Mar 31 2h. 61. i2. 30. Open lead due to strong tide still observed west of
. station. Length approximately 1/4 mile and width 1/8
mile. .
Apr 28 27. 69. T. 18. Maximum ice thickness observed. Open lead west of
station.throvghout the above period due to strong tide.
"This lead is now approximately 1 mile in length and 1/2
mile in width and becoming larger daily.
May 5 23. 56. 5. 13. Surface smooth, no cracks from 25 Dec 1966 to 5 May

1967. Ice covered with considerable water and slush to
. a depth of 5 in. (13 cm).

12 Jce measurement not taken, ice considered unsafe to
walk on. Ice no longer in use as a runway for air-
craft. Mail delivered on floats over open water areas
to the west of Cartwright. BHarbor half covered with
rough ice, open water around Cartwright contains
drifting ice pans.

Caughnawaga (P.Q.): Measurements made on south shore canal, approximately 3600 ft above Mercier Bridge.

1967
Jan 23 15. 38. Surface ice blue in color, no cracks.
30 17.5 hh. . n LI n " " s 17 1" .
Feb 6 18. 46.
13 22. 56. Few cracks.
20 2h.5 @.
27 2k.5 . No "
Mar 6 26. 66. Maximm ice thickness observed.
30 Ice breaker in area.

Chesterfield Inlet* (N.W.T.): Measurements made on Spurrel Inlet on Hudson Bay, approximately 1800 £t east
. of the operations building.

1966
Nov & Ice forming.
14 Completely frozen over, with large areas of rafted ice
on tidal flats.
1967
May 5 78. 198. 2. 5.
12 78.5 199. 2. 5.
19 79. 200. 3. - 8.
26 7. 196. T. 18.
Jun 3 79.5 202. 6. 15. Maximum ice thickness observed.
10 79. 201. 2, 5. Surface smooth, no cracks from 18 Nov 1966 to 10 June

1967.

¥ Tce thickness oata available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
(in.) (em)’® (in.) (cm)

Chesterfield Inlet* (N.W.T.). (cont'd)

196
¢ 7Ju.n 16 T5. 191. Surface lightly ridged, numerous cracks.
22 Ice across mouth of Spurrel Inlet developed & huge
crack and ice began to break up.
23 By morning, wind and tide had moved ice several miles

offshore. Iarge amounts of floe ice drifting ebout in
bay and considerable pileup of shore ice on tidal flats.

Churchill* (MAN): Measurements maede approximately 400 ft WSW from edge of wharf on line with south end of
#1 annex and 131 ft from south corner of conveyor gallery.

May 12 65. i65. 10. 25. Meximum ice thickness observed.

Jun 2 58. 1T,
9 Complete breakup.

Clyde River* (N.W.T.): Measurements made approximately 1200 ft NW of Dept of Transport living quarters, on
Patricia Bay. .

1966
Nov 8 Ice safe for walking.
10 1/2 bey frozen over.
14 Bry completely frozen over.
Dec 31 30. T6. T. 18. Surface smooth, few cracks from 12 Nov to 31 Dec.
1967
Jan 28 Ridged ice around the shore, greatect concentration of
’ ice is at head of bay.
Mexr 26 : Surface smooth, no cracks from 7 Jan to 26 Mar.
Jun 24 62, 157. 2. 5. " ", few " . Maximum ice thickness observed.
Jul 2 55. 1ho. . . 3.
8 56. 2.
15 38. 97. " o, from 1 Apr to 15 July.
22 27. 69. " ", noumerous cracks.
25 A lead from the shore to polynys at head of bay formed
aldowing canoce travel.
Avg 3 Breakup occurred, however brash ice was carried into

the bay by incoming tidal action.

Coppermine* (N.W.T.): Measurements made on Coronation Gulf near mouth of Coppermine River. At a point
100 yd north of Dept of Transport dock.

1966
Oct 25 Coppermine River rrozen over.
31 Harbor frozen over.
1967
Apr 28 Surface smooth, no cracks from 4 Nov 1966 to 28 Apr 1967.
May 5 T0. 178, 2. 5. " ", numerous cracks.

12 76. 193. 1. 3. " " " ",

20 -80. 203. 1, 3. " L " ", Maximum ice thickness
observed.

27 80. 203. 2. 5. Surface " , " R

Jun 2 76. 193, 2. 5. " moderately rafted, numerous cracks.
9 T2. 183. 2, 5. " " o " L

16 ¢ 5k, 137. 1. 3.  Open area resulting from water runoff from land became a
shore lead and extended 150 ft from shore and vwas approxi-
mately 3/4 mile in length. Surface heavily rafted, few

- leads.

20 Seme shore lead became 250 ft in width, and 1 mile in length.

23 20. 51. Thickness estimated because of shore lead and unsafe ice.
Surface heavily rafted, numerous leads.

24 Numerous brash ice moving continually; occasionally water
appeared clear of ice around sandbar. Iead averages 300
yd in width and 1/2 mile in length.

30 RBreakup.

* TIce thickness data available in: CANADIAV DEPT OF TRANSPORT ICE 2 DEC 1967
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TABLE Il (Cont'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (cm)
Coral Harbour* (N.W.T.): Measurements made in South Bay 5/8 mile SW of Snafu Point.
1966
Nov 28 Susface smooth, no cracks 12 to 28 Nov,
1967
Jan 1 First appearance of light hummocking along the shore.
27 " " " a few standing floes. Light
hummocking observed along the shoreline throughout
the month., Surface smooth, few cracks from'4 Dec 1966
to 27 Jan 1967.
Feb 4 Surface lightly rafted, few cracks.
24 No observation due to breakdown of Bombadier.
May 30 66. 168. 12, 30. Surface moderately rafted, few cracks from 4 Mar to
30 May.
sJun 3 66. 168. 1. 30.
9 78.5 199. 11. 28, Maximum ice thickness observed.
17 7. 196. 6. 15. Surface lightly ridged, few cracks 3 to 17 June,
2k 62.5 159. " smooth, few cracks.

Cornwall Canal* (ONT):

1967
Jan 23

Mar 20
28

Apr 3

Cote Ste. Catherine* (P.Q.):

1967
Feb 6
Mar 6

13

21.
20.

27.
30.

Ennadai Lake* (N.W.T.):

1966
Nov 26

Dec 30

1967
Jan 31

Feb 28

Mar 2k

31

Apr 30

# 7Jce thickness data available in:

53.
51.

69.
T6.

Measurements made 40O ft above Lock 19.

Ice thickness readings commenced at the above
measurement site. Water level of canal 3 to 4 £t below
normal.

Maximum ice thickness observed.
Surface of ice beginning to rot. Surface smooth, no
cracks from 23 Jan to 28 Mar.

Ice unsafe to measure. Oper water LOO ft west of
measuring site. Crack 25 ft NE of site about 50 ft
in length. Surface smooth.

Measurements made on south shore canal, 500 ft above upper sector gates.

Surface smooth, no cracks from 23 Jan to 6 Feb.
" ice blue in color.
Maximum ice thickness observed.

Surface smooth, few
cracks 13 Feb to 13 Mar. .

Measurements made on Ennadai Lake, 270 degrees true from station approximately
100 yd from shore.

Snowdrifts 6 to 8 in. (15 to 20 cm) in height, numerous
clear patches of ice.

Snowdrifts 6 to 8 in. (15 to 20 cm) in height. all month,
numerous areas of ice surface clear of snow.

Snewdrifts 6 to 8 in. (15 to 20 cm) in height all month,
numerous areas of ice surface clear of snow.

Snowdrifts 4 to 6 in. (10 to 15 cm) in height all month,
numerous areas of ice surface clear of snow.

Surface smooth, no cracks from 4 Nov 1966 to 24 Mar
1967.

Snowdrifts 16 to 20 in. (41 to S1 cm) in height all
wenth, areas of ice surface clear of snow.

Snowdrifts 12 to 20 in. (30 to 41 cm) in height all month,
fow areas of ice surface clear of snow.

CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967



Date

Ice Thickness
(in.)

(cm)

Ennadai Lake* (N.W.T.) (coat'd).

1967
May 19

26
Jua 2

16
19

23.

30

“Jel 7
11
17

85.

81.5
19.

76.5
67.5

55.5

35.5

216.

207.
201,
194,
171,

k1.

21

TABLE ! (Cont 'd)
ICE THICKNESSES (1966-1967)

Snow Depth
(in.) (cm)

trace
"

Rémarke

Maximum ice thickness observed. Snow generally 6 in.
(15 cm) in depth, many bare spots on ice surface, few
drifts. A layer of water covers ice, varying from

1l to 3 in. deep in spots. N

Shore lead developed around station.

First ice movement occured. No snow on ice. Ice

rotten in places and generally candled to a depth of

6 to 12 in. (15 to 30 cm).

Several large cracks first noted in ice between -

station and island. Cracks varied from 6 in. to

several ft in width, Lead from shore along station -

to island 1/2 mile in length.

Surface smooth, few cracks from 31 Mar to 30 June.
" ", numerous cracks.

High winds cleared a portion of the bay of ice.

Some ice remained south of station until high winds and

warmer temperatures caused complete treakup.

Eurekaf" (N.W.T.): Measurements made on Slidre Fiord, approximately 300 yd south of new barracks.

1966
“sep 8
18
25
oct 18
Nov 15
1967
Jan 21
May 5
12
20
26
Jun 2
10
16
24
30.

# TJce thickness data available in:

96.

105.

101,

k.
80.
5.
65.

2Lk,

267.

256.

251,

239.
203.
191,
165.

6. 15.
2. 5.
6. 15.
1. ,30-
1. 3.

CANADIAN DEPT OF TRANSPORT

First ice formed completely over fiord.

Rafted, hummocked, and ridged pressure ice observed
off shoreline with smooth ice conditions observed
towards center of fiord. Surface smooth, few cracks.
VariQus types of pressure ice offshore extending 1/2
mile, with smooth ice conditions observed towards
center of Fiord.

Fresh water ice thickness 20 in. (51 em) in dam
storage pond. .

Fresh water ice "
storage pond.

35 in. (89 cm) * "

Air temperature reached -53F 15 to 21 Jan.

Surface moderately hmmmocked, few cracks.

N " oo, " from 30 Sept 1966
to 12 May 1967.
Maximum ice thickness observed. Numerous cracks across
fiord after 12 May. Water observed running off land onto
fiord ice. Depth of water on ice varies frem 4 to 15
in. Light ridging, numerous cracks.
Surface lightly ridged, numerous cracks.

Humerous puddles forming fiord from snow melt and water
runoff from land. Ieads extending from north and south
shores nearly across fiord, with cracks extending across
fiord.
Surface lightly ridged, numerous cracks.,
o " hmocked’ " il
) " s " leads.

" " " ) " Ll . Tm‘d hOleS
starting to show through ice in a few places. Polynya
forming at each river mouth, at the creek mouth and
into fiord. Numerous puddles on ice.

" n

ICE 2 DEC 1967
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Date

Eureke* {N

1967
Jul

Fairbanks,

1966
oct

Nov

Dec

1967

Jan

Feb

- Apr

May

Ice Thickness

(in.)

8 *55.°
12 .

13 L5,
15

(em)

M.T.) (cont'a):

'1ho.

L1k,

TABLE 11 (Cont'd) P '
ICE THICKNESSES (1966-196T)

Snow Depth
(in.) (cm)

(Alaska) (College Exeriment Station):

6
8
10
15
22 3.
® T
2 10.
11 10.
16 11.
18 13.
29 13.
6 - 17.
13 18.5
20 19.5
26 - 21,
Iy 22.
12° 23.
19 2k,
25 2k,
1 25,
7 25.
17 29.
21 26.
27 26.
8 26.
1h 27.
21 28.
31 ser.
6 27.5
1k 28.
19 28.5
28 - 30.
2
10
20
22
28

Fort Chipewyan* (ALTA):

1966

Nov

# Jce thickness data available in:

11
18

.18.

25.
25.
29.
33.
33.

43
e
50.

53.

66.
66.
7.

T0.

Ti. -

T2.
6.

12.

10.5
13.
12.
12.
12.

15.5

15.5
18.
23.

7.

39.
iy
58. -

10.5°

b

3.

3.

13.

13.

30.

10.

11.
13.

10.

15.'

20.
20.
22.
30.

2T..

33.
30.
30.
30.

42,

18.

T aT.

11.

10,7

Remarks

Advanced honeycombing and thaw holes; extensive cracks
over entire fiord; shore lead 200 yd in width observed.
Numerous leads across fiord north-south up to 1/2 mile
in width.

Slidrc Fiord breaking up.

Piord 30 percent open water and extended at least 6 -
square miles in front of station,

Measurements made on Smith Lake, approxlmately 4000 ft NNW
of the weather buresu station.

Shore ice out to 2 to 3 £t from shore, ice 1/8 in.

‘thidk.
‘ Shore: " " " 20 to S50 £t " "o, " 1/k tor

3/8 in. thick.

1/k of lake covered with ice 1/4 to 3/k in. thick, east
end open. .
Lake frozen over, ice 1/2 to 1 in. (.5 to 3 cm) thick.

Surface smooth, few small cracks.
S

n " " "
» .

" ", Snow density 0.138 g/cm .

" Leon . 0 129 " .
n " . " i 0 lh7 "o,
" " . I " 0.1‘*5 " .
. Snow denszty 0.142 g/cm .
- ~ 0.152

" "o 0,168 "o

Lo e 0'158 I .

" 1" 0.155 " .

no " 0.160 n .

"- " 0.122 " .

" ”" 0.130 " .

" 1] 0.160 n .

" " 0.167 1 R

" " 0155 " .

o " 0.162 " .,
" 0.16L " .

" " 0.185 " .

A " 0.19)+ n .
(L] 0.165 L
oo 0.162 " .

T m. water on top of ice.

" nonoon
5." .

"o n " noouoon

R n n noon o

" + Maximum ice thickness

- ob se rved .

Water on ‘top of ice.

‘No thawing along shoreline.

Lake frozen over with very little thawing ulung west
shore outlet of lake.

Majority of lake frozen over, considerable thawing
along west shore.

Leke clear of ice.

Measurements made 800 ft south of government dock on Lake Athabasca.

Surface smooth, few cracks.
" , " " from 11 to 18 Nov.

CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1907



TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness '~ Snow Depth ~ Remarks

(in.) (cm) (in.) (cm)

Fort Chipewyan* (ALTA) (cont'd)

1966
Nov 23 : Vehicles began crossing ice on winter road. Ice
: ’ ' : measured at Quatres Fourches River crossing. The 12
measurements were taken with an average of 25 cm.
25" ) ’ Surface smooth, no cracks. .
Dec 9 v " from 18 Nov to 9 Dec.
1967 -
Apr T S " lightly ridged, few cracks from 16 Dec 1966 to
7 Apr 1967.
15 Winter road on ice out of ‘service.
21 36. 91. ©10. - 25. Maximum ice thickness observed from 7 to 21 Apr.
28 33.5 85. 6. 15. Surface lightly rafted, few cracks 14 to 28 Apr.

Fort Greely, Bolio Lake {Alaska): Measurements made at two sites on Bolio Lake, one 150 ft from shore and
the other in the center of lake. Remarks pertain to both sites and the.
first snow and ice value for each date refers to the 150 ft location. -

1966 : : :
Nov 18 11. 28. 6. 15. Surface smooth, no cracks. Avg depth of snow on shore:
13. 33. 6. 15. approximately 12 in. (38 cm). Drifting of snow on lake.
25 11. 28. 10. 25. Surface smooth, no cracks. Avg depth of snow on shore:
1k, 36. 10. 25, epproximately 12 in.. (30 cm). Drifting of snow on lake.
Dec 2 13. 33. 6. 15. Surface smooth, no cracks. Avg depth of snow on shore:
14, 36. 8. 20, approximately 12 in. (30 cm).- ,
9 13. 33. 6. 15. Surface smooth, no cracks. " "oon L "
1k, 36. 8. 20. approximately 12 in. (30 cm). Drifting of snow on lake.
23 18. k6. 6. 15. Surface smooth, no cracks. Avg depth of snow on shore:
18. 46, 8. 20. approximately 12 in. (30 cm). Drifting of snow on lake.
1967
Jan 5 20. 51. 'R 10. Surface smooth, no cracks. Avg depth of snow on shore:
20. 51. 6. 15. ‘approximately 15 in. (38 cm). Drifting of snow on lake.
20 2k, 61. 6. 15. Surface smooth, no cracks. Avg depth of snow on shore:
) 23. 58. 6. 15. approximately 15 in. (38 cim). "
26 ok, 61. 9. 23. Surface smooth, no cracks. " woon noon "
oh. 61." 10. 25, approximately 15 in. (38 cm). Drifting of snow on lake.
Feb 2 2k, 61. g. 23. Surface smooth, no cracks. Avg depth of snow on shore:
23. 58. 10. 25, approximately 15 in. (38 em). Drifting of snow on lake.
9 28, Ti. 7. 18. Surface smooth, no cracks. Avg depth of snow on shore:
28, T1. 9. 23, approximately 15 in. (38 cm). Drifting of snow on lake.
17 27. 69. 8. 20. Surface smooth, no cracks. Avg depth of snow on shore:
28. T1. 9. 23. . approximately 15 in. {38 cm). Drifting of snow on lake.
24 29. Th. 9. 23. Surface smooth, no cracks. Avg depth of snow on shore:
27. 69. 12. 30. approximately 15 in. (38 cm). Drifting of snow on lake.
Mar 2 29. “Th. 6. 15. Surface smooth, no cracks. Avg depth of snow on shore:
28. 7. 8. 20. approximately 15 in. (38 em). Drifting of snow on lake.
10 30. 76. 10. 25. Surface smooth, no cracks. Avg depth of snow on shore:
28. T1. 12. 30. approximately 15 in. (38 em). Drifting of snow on lake.
17 . 30. 76. 8. 20.. Surface smooth, no cracks. Avg depth of snow on shore:
27. 69. T 1k, 36. epproximately 15 in. (38 cm). Drifting of snow on lake....
24 32. 81. 10. 25. Surface smooth, no cracks. Avg depth of snow on shore:
29. Th. 1k, 36. approximately 20 in. (51 cm). Drifting of snow on.leks:
Maximum ice thickness observed 150 ft from shore.
31 27. 69. 12. 30. Surface smooth, no cracks. Avg depth of snow on shore:
30. 76. 6. 15. approximately 20 in. (51 cm). Drifting of snow on lake.
Maximum ice thickness observed center of lake.
Apr 7 30. 76. Surface smooth, no cracks. Avg depth of snow on shore:

approximately 15 in. (38 cm). Almost all snow on lake
has melted. 3 in. (8 cm) of slush present where measure-
ment was made.

* TIce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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Date

Ice Thickness

(in.)

(cm)

TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967)

Snow Depth

(in.) (cm)

Fort Greely, Bolio Lake (Alaska) (cont'd)

1967
Apr 13

Fort Yukon (Alaska):

Dec 3

1967
Jan T
14
22
28

Frobisher Bay*

1966
Dec 2
10
16
30

1967
Jan 3!_

Feb 12

28
Mar 31

Apr 1k
21
28
30

May S
12
19
26
31

30.
24,

12.5
13.

16.

22.

28.5
34, .
37.5
39.

Lo.5
L1,
L2,
37.

(NW.T.):

60.

55,
65.

65.
66.
69.
68.

76.
61.

32.
33.

b1,
56.

72.
86.
95.
99.

103.
10k,
107.

9k,

152.
140.
165.

165,
168.
175.
173.

% Jce thickness data available in:

1. 3.
1.5 b,
1.5 b
2, 5.
2. 5.
2. 5.
3. 8.
R 13.
8.5 22.
8.5 22.
9.5 2k,
9.5 2k,

L, 10.
10.
20.

[e- o

I\)SJD.O)J-"
33

Remarks

Surface smooth, no cracks. Avg depth of snow on shore:
approximately 15 in. (38 cm). At 150 £t from shore 2

“in. (5 em) of frozen slush present between snow and ice.

Halfway across lake, 2 in. (5 cm) of frozen slush ice
present directly under the snow. This was chipped away
before drilling. After drilling through 2 in. (5 cm)
of water was found and after drilling through a total
of 8 in. (20 em) of ice, another break-through occurred.
This 8 in. (20 cm) was called frozen slush in addition
to the 2 in. (5 cm) of frozen slush that had been
chipped away before drilling. A total of 24 in. (61 cm)
of ice therefore, covered the lake.

Measurements made on Yukon River.

Surface smooth, no cracks.

n " " "
.

First run of iée on Yukon River.

Surface smooth, no cracks.

Shore ice forming at measurement site.

Freeze over across the river. Surface smooth, no
cracks.

Surface smooth, no cracks.
" " " n

N .

5 .

’ . .

. e W o

.

Measurements made halfway between Dept of Transport causeway and Lbng Island.

Surface smooth, no cracks.
" " 1t "

3 .
" " " "

, .
Tidal ridge extends parallel to shore. Ridge is 20 ft
high and approximately 100 ft from shore.

Tidal ridge extends parallel to shore. Ridge is 20 ft

high and approximately 150 ft from shore.

Surface smooth, few cracks from 23 Dec 1966 to 12 Feb
1967.

Tidal ridge parallel to shore. Ridge is 20 ft high and
approximately 200 ft from shore. :

Tidal ridge parallel to shore, " oo " " "
approximately 250 ft from shore.

Tidal ridge parallel to shore. " e
approximately 250 ft from shore.

Maximum ice thickness observed.

Surface smooth, numerous cracks from 17 Feb to 26 May.
Tidal ridge parallel to shore. Ridge is 20 ft high and
approximately 250 -ft from shore. :

CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967



TABLE |1 (Cont 'd) 2

ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth
(in.) (cm) (in.) (cm)

Frobisher Bay* (N.W.T.) (cont'd)

Remarks

1967 .
Jun 3 58. 147, 2. 5. Surface rough, numerous cracks. Open leads forming
and gradually widening.
9 63. 160. 1. 3. Surface rough, numerous " .
16 53. 135. 1. 3. " "o, " "o
23 38. 97. L. 3. " "o, " " .
30 " considered unsafe for ice thickness measurement.

rough, numerous cracks.

Galena (Alaska): Measurements made on Yukon River at Galena approximately 300 ft out from shore.

1966 .
Oct 10 First ice observed in river. Current appears to be
normal and river is rising slowly.
22 Tce started flowing in river and froze solid on edges
of river on side away from current.
29 9. 23. Jce still moving in channel at normal current speed.
Ice frozen solid with cracks on side away from current.
The 9 in. (23 cm) thickness measurement is along the
shore where there is little or no current.
Nov 5 11. 28. 3. 8. Surface rough, few cracks.
12 12. 30. 5. 13. " ", " " .
26 No ice measurements on 19 and 26 Nov due to water
R . overflow approximately 4O ft wide on cone side of river.
Dec 2k 23. 58. 10. 25. Surface smooth, few cracks.
31 22. 56. 10. 25. " o, "o
1967
Jan T 2k, 61. 10. 25. " ", numerous cracks.
1k 26. 66. 10. 25. " " 5 " " .
21 27. 69. 14, 36. " ", " "
28 28.5 T2. 7. 18. " ", " " . Snowdrifts of
various sizes in all areas of Yukon River.
Feb &4 31. 19. 10. 25, Surface rough.
11 34, 86. 10. 25, " "o
18 30. ~76. 16. b1, " "o
25 32. 81. 19. L8. " ", numerous cracks.
Mar 4 3. 86. 23, 58. " ", " "
11 33. 8k, 23. 58. " ", " "o
18 36. 91. 20. 51. " ", " RN
25 45, 11k, 22. 56. " ", N " . Meximum ice thickness
observed.
Apr 30 No observations taken in Apr.
May 8 26 to 30 ft of open water out from shore.

Gambell (Alaska): Measurements made on Troutman Lake.

1966

Oct 10 Ice formed on Troutman Lake.
15 2.5 6. Surface smooth, no cracks.
22 5. 13. " ", very few cracks. Crack 1/b in. in

width, approximately 30 yd in length at south end. of
’ lake.

29 8.5 22. Surface smooth, very few cracks.

Nov S 10.5 27. " " , few cracks.
12 12. 30. " " , " " .
19 13'5 ah. " " , " " R
26 15. 38. " rough, " " .

* Ice thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967T)
Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (cm)

Gembell (Alaska) (cont'd)

1966
Dec 3 17. 43, ‘Surface rough, few cracks. Avg depth of snow on shore:
‘ 6 in. (15 cm). X
10 19. 48, Surface rough, " v, o woou "o "
6 in. (15 cm).
17 21. 53. Surface rough, numerous cracks. Avg depth of snow on
shore: 5 in. (13 cm).
= 22.5 57. Surface rough, numerous P oo
shore: 9 in. (23 cm). -
31 25,4 6l i Surface rough, numerous ro,oon nomow
shore: 7.5 in. (19 em).
1967 .
Jan T 27. 69. Surface rough, numerous small cracks. Avg depth of snow
on shore: 8 in. (20 cm).
1h 29.5 T5. Surface rough, numerous small cracks. Avg depth of snow
on shore: 5.5 in. (14 cm).
21 32. 81. Surface rough, numerous small cracks. Avg depth of snow
on shore: 6 in. (15 cm). .
28 33.5 85. . Surface rough, numerous small cracks, Avg depth of snow
4 on shore: 10 in. (25 cm).
Mar L 43, 109. Surface rough, numerous cracks, Avg depth of snow on
shore: 13.5 in. (34 cm).
11 43, 109. Surface rough, numerous cracks, Avg depth of &now on
shore: 0 in. (25 cm).
18 43, 109. Surface rough, numerous cracks., Avg depth of snow on
. shore: 15 in. (38 cm).
25 Ly, 112. No snow on southeastern 1/4 of lake. Surface rough,
7 numerous cracks. Avg depth of snow on shore: 18 in.
(46 cm). ’ '
Apr 1 k.5 113. Surface rough, numerous cracks. Avg depth of snow on
shore: 20 in. (51 cm).
8 45.5 116. Surface rough, numerous cracks. Avg depth of snow on
shore: 24 in. (61 cm). : ’
15 L4s5.5 116. Surface rough, numerous cracks, Avg depth of snow on
shore: 21 in. (53 cm).
22 46. 117. . Surface rough, numerous cracks. Avg depth of snow on
shore: 18 in. (46 cm). Maximum ice thickness observed.
29 L. 5 113. 3. 8. Surface rough, numerous cracks., Avg depth of snow on '

shore: 14 in. (36 cm). Water on surface of ice below
snow on most of lake. ’

Goose Bay* (NFLD): Measurements wade on Terrington Besin, 100 yd off main Royal Canadian Air Force wharf.

1966
Nov 18 Due to shipping activity in basin, ice thickness
. measured 1/2 mile NW of usual measurement point. Ice
surface covered with 1 to 2 in. (3 to 5 cm) of slush.
Dec 2 Open waeter in shipping lanes.
9 Ice pans in shipping lanes.
16 ' - Ice measured at regular site.
31 Ice thickness ranged from 11 to 17 in. (28 to 43 cm)
' Snowdrlfts up to 3.5 ft high.
1967 .
Mar 10 ' Snow depths over the ice between 15 Jan and 10 Mar
contained 8 to 12 in. (20 to 30 cm) of slush.
31 33. 8k, 8. 20. Maximum ice thickness observed,
Apr T 30.5 T7. 6. 15.
14 30.5 T7. 6. 15. Surface smooth, no cracks from 18 Nov 1966 to 14 Apr
1967.
21 32. 81. - 2. 5. v
28 30. 76. 2. 5.
May 5 21.5 55. 1. 3. Surface smooth, feéw cracks.
12 19. 48, 8. 20, " " " " . from 21 Apr to 12 May. Cracks

and leads alOng shoreline, some emall open holes in ice.

# Tce thickness data available in: CANADIAR DEPT OF TRANSPORT ICE 2 DEC 1967



TABLE 11 (Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth

(in.) (cm)

Date Ice Thickness

(in.) (em)
Goose Bay* (NFLD) (cont'd)
1967
May 19
28

Measurements made in harbo
is aligned E-W. -

Hall Beach* (N.W.T.):

1966
Nov 26

31

1967

Jan

5

Feb 28

Mar 31

Apr 28

May

Jun 23 9. 201. 6. 15.

30 69. 175.

Holman Islend* (N.W.T.):

1966
Nov 25
1967
Jan 27
Feb 3
Apr 28
Jun 9 8k, 213. 3. 8.
16 82.5. 210,
23 76. 193.
30 69.5 177.

Remarks

Ice considered unsafe.
Basin completely free of ice.

- ESE from weather office, 120 yd SE of end of dock which

Lead observed, masked by sea smoke. Ice rafted 3 ft
high for the first 1/4 mile this side of open water.
Surface lightly ridged, few cracks from 12 to 26 Nov.

Leads parallel and about 1 mile from shore, masked
mostly be sea smoke.

Surface smooth, few cracks from 2 Dec 1966 to 20 Jan
1967.

Great amounts of sea smoke evident about 1/2 to 3/k
mile offshore all month.

Lead approximately 3/& mile offshore evident all month.

Depending on winds, leads were observed up to several
miles in width and length.

Lead 1 mile offshore, varying in width and length with
changes in wind direction.

One lead, variable in width, estimated to-be 1/4 mile
off shore. Lead closes with onshore winds.
ft from shore two cracks approximately 2 ft in width
have appeared.

Lead observed occasionally 3/H mile offshore.

Water observed on ice. Surface lightly ridged, few
cracks from 29 Jan to 23 June. Maximum ice thicknesg
observed.

Pools of water and slush on ice.
ridged, numerous cracks.

Surface lightly

Measurements made on West side of Kings Bay, 150 ft from shoreline tidal crack.

Amundsen Gulf appears to be completely frozen over.
No strong winds observed during month.

Some ice movement and small patches of open water
observed on Amundsen Gulf.
Amindsen Gulf completely frozen over,

No ice movement, or open water observed in Amundsen
Gulf. ’

Meximum ice thickness observed 2 and 9 June.

Surface lightly ridged, no cracks from 4 Nov 1966 to
16 June 1967.

Surface smooth, few cracks.

Small lead 23 to 30 June between Holman and Holman
Island. Lead opens and closes with wind and tides,
avg width 30 to 50 ft. Small ice movement, weather
cold and no signs of breskup. Small lakes still
completely frozen except along shorelines.

Holy Cross (Alaska): Measurements made 1/2 mile above Holy Cross on Walker's Slough.

1966
Oct 17
20
26
29 ;2. 30. trace

* TIce thickness data available in: CANADIAN DEPT

Ice first formed on slough.
Ice safe for man.

Ice safe for jeep travel,
River. X
Ice completely covered Yukon River with the exceptions
of a few holes in area opposite Holy Cross. Surface
smooth, no cracks. :

Ice first formed on Yukon

OF TRANSPORT ICE 2 DEC 1967
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'Date Ice Thickness
(in.) (cm)
Holy Cross (Alaska) (cont'd)
1966 )
Nov 5 . 36.
19 17. 43,
27 20. 51.
Dec 2 22. 56.
11 28. 1.
1967
Jan 8 30. 6.
1k 31, 79.
21 34, 86.
28 32. 81.
Feb k4 33. 8h.
13 38. 97.
18 36. 91.
25 34, 86.
Mer L 32, 81.

Hopedale* (NFID):

1966
Dec 15
30
1967
Jan 13
20
27
Feb 3
26
Mar 23
31 41.5 105.
Apr T Li. 104
15 Lo, 102.
21 39. 99.
28 27. 9k,
May 5 3k, 86.
12 32. 81.
19 33. 83.
26 28. TL.
27
31
Jun 1
2 15. 38.
3

* Tce thickness data available in:

TABLE [1 {Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth Remarks

(in.) (cm)

1. 3. Surface smooth, no cracks.

trace Surface lightly ridged, no cracks.

0.5 1. Surface smooth, no cracks.

1.5 b, " o, . Avg depth of snow: 2 in.
(5 cm).

1. 3. Surface lightly ridged, no cracks. Avg depth of snow:
1 in, (3 cm).

10. 25. Surface smooth, no cracks. Avg depth of snow: 12 in.
(30 cm).

8. 20. Surface " , " " e " womroon 11 in.
(28 cm).

7. 18. Surface " , " " . , " nonon 10 in.
(25 cm).

11. 28. Surface ", " " " .o 11 in.
(28 cm).

10.5 27... Surface " , " " . " " w.o" 11 in.

: (28 cm).

9. 23' ‘Surface " , ”" " . " " " " 11 in.
(28 em). Maximum ice thickness observed.

10.5 27. Surface smooth, no cracks. Avg depth of " 11.5 in.
(29 cm).

12, 30. Surface " , " " . " " " " 12 in.
(30 cm).

11, 28. Surface " , " " . il " " " ~11 in.

Measurements made on Hopedale Harbor on a line from USAF

dock to Ellen Island.

Freeze over.

Open lead observed between Ellen and Anniowaktook
Islands froze over on 27 Dec. Lead approximately 100
yd in length, 50 yd in width.

Surface lightly ridged, no cracks from 16 Dec to 13 Jan.

Surface heavily ridged, no cracks.
Snow on 20 and 27 was packed very hard.
moderately ridged, no cracks.

Surface

Surface lightly ridged, no cracks.
Surface heavily ridged, no craeks from 10 to 26 Feb.

Surface lightly ridged, no cracks from 3 to 23 Mar.

L, 10. Ice surface covered with frozen snow, surface rough.
Surface moderately ridged, no cracks. Maximum ice
thickness observed.

3. 8. Surface lightly ridged, no cracks.

b, 10. " moderately " , " "o

3- 8. " " " s few " .

3. 8' " " " " " .

2. 5. Approximately 2 in. (5 cm) slush op ice.

1. 3. Surface smooth, few cracks from: 'S to 19 May.

2. 5. , numercus cracks.

CANADIAN DEPT OF TRANSPORT

Open lead in extreme west end of harbor around USAF
docks, widening rapidly.

Ice thawed along shoreline, used boat to gain access. to

ice for measurement. Open lead 25 yd wide around
shoreline along north side of harbor.

Large open lead between Anniowaktook and Ellen Islands.
_Surface smooth, numerous cracks.

Last aircraft landing on ice.

ICE 2 DEC 1967



TABLE I} (Cont'd) .

ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (cm)

Hopedale* (NFLD) (cont'd)

1967
Jun k4 Ice began to break up.
S Few loose ice cekes left in harbor.
T Harbor completely free of ice.

Inuvik* (N.W.T.): Measurements made on Mackenzie River east channel at townsite of Inuvik, N.W.T., midstream
- about 80 yd off docking ares and a@jacent to ice landing strip.

1967
Apr T 5k, 137. 7. 18. Maximum ice thickness observed.
1h 52. 132. 12. 30.
21 48, 122, 1k, 36. )
28 k.5 113. 3. 8. Water on top of ice near shore, snow very wet. Surface
, smooth, few cracks from 4 Nov 1966 to 28 Apr 1967.
May 5 10 to 15 ft of open water between main ice sheet and
shoreline. Water covers approximately 25% of ice.
12 15 to 20 ft of open water between main ice sheet and
shoreline.
29 o Small aircraft taking off and landing on water.
31 Open water on both sides of river. Distance from

shoreline to ice sheet varies between 50 to 100 ft.

Iroquois* (ONT): Measurements made 500 ft above upper gates of .Lock 7.

1967
Jan 23 Ice appeared unsafe to measure. Open water 1500 ft
west of lock.
Feb 27 16. L1, 5. 13.
Mar 6 16. 41, 5. 13. Maximum ice thickness observed on 27 Feb and 6 Mar.
13 12. 30. 1. 3. , Surface smooth, no cracks from 23 Jan to 13 Mar.
20 Unsafe to measure ice. Open water 125 ft west of

upper gates, ice rotting and open water in spots.

Iroquois* (ONT): Measurements made LOQ ft below lewer gates of Lock 7.

1967
Jan 23 Ice unsafe to measure, broken pieces of ice partly
frozen together. Surface smooth, no cracks.
26 Open water.
30 Surface frozen over. Unsafe to measure. Surface
lightly ridged, no cracks.
Feb 27 16. k1. b, 10.
Mar 6 16. 41, k. 10. Surface lightly ridged, no cracks from 6 Feb to 6 Mar.
Maximum ice thickness observed cn 27 Feb and 6 Mar.
13 12, 30. Surface smooth, no cracks Approximately 1 in. of
overflow water has frozen.
20 Unsafe to measure ice, open water 200 ft east of lower

gates. Ice rotting and open water in spots, 12 ft wide
along._lock wall. Surface smooth, no cracks.

Isachsen* (N.W.T.): 1l: Measurements made at new ice site 200 yd SSW of tide gauge marker on beach.
2: Measurements made on polar ice 1 mile SSE of tide gauge :marker on beach of Deer
Bay. Remarks pertain to both measurement sites.

1966
Sep &4 Freeze over. Surface smooth, few leads.
10 Surface smooth, few cracks.
23 Ice floe 4 ft high on shore.
Nov Surface smooth, no cracks from 17 Sept to 4 Nov,
1967
May 6 99.5 253. 20. 51. Maximum ice thickness at ice site 1. Decreasing ice
values refer to site 1 also.
12 93.5 237. A
26 100. 25k, 21.5 55. Maximum ice thickness observed at site 2.

* Ice thickness data available in: EANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967.
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Date

Isachsen* (N.W.T.,) (cont'd)

1967
. Jun 2

9

17
23
2k
25
27
28

Jul 1

Ice Thickness

(in.)

90.
85.
D0,

93.5

(cm)

229.
216
229.

237.

TABLE 11 (Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth
(in.) (cm)
.2k, 61.
17.5 Lk,

Remarks

Surface lightly ridged, no cracks from 11 Nov 1966
through 17 Junel967. Slush around shore 18 in. deep,
extending out along shore onto the ice for 50 to 100
ft. Ice observation made on snowshoes.
No observation due to shore puddles 50 to 200 yd.in
width.
Open .area of water 1/2 mile across bay.
Puddles covered 20% of bay area.

" " a)% " " " .

" " &),}7 " " " R

Shore puddle extending completely around bay area. 50
to 100 yd in width, Extent of puddle is somewhat
reduced due to decreasing runoff. Surface lightly
ridged, few cracks.

30% of bay covered with puddles. Snow and slush cover
parts of bay.

o

King Salmon (Alaska): Measurements made on Naknek River near ' USAF dock at the Federal Aviation
Administration dock

1966
act 22

29

Nov 5

12

19

26

10

17
2h

31

1967
Jan 7
1k
Pl

28

Feb 4
11
18
25

11.

15.

20.5
2k,
25.5

27.
29.5
28.

29.5
32.5

32.5
33.

36.5

28.

38.

52,
61.
65.

69.
75.
TL.

5.

83.
83.
8u.
93.

(about 1/4 mile downriver from last years observation site).

Thin ice extends out 10 to 35 ft from shore. Several
large pieces of thin sheet ice floating on river. Ice

estimated 1/4 in. to 1 in. thick and tributaries frozen

over. River still naviagaeble but may prove hazardous to
small craft.

Thin ice estimated 1/2 to 2 in. (1.5 to 5 cm) thick,
extends out 25 to 100 ft from shore. 1 in. (3 cm) of
snow covers.ice in most places.

Ice extends 25 to 100 ft from shore and estimated to be

2 to 6 in. (5 to 15 cm) thick and is covered with water
in spots. Ice jammed up 1/4 mile down river and pre-
venting ice movement.

Thin ice extends 15 to 100 ft from shore estimated 1/8
to 3 in. (.1 to 8 ecm) thick. Broken slabs of ice along
shore 6 to 8 in, (15 to 20 cm) thick. Some large chunks
of rafted ice extend out of water 2 to 3 ft near shore.
Ice consists mostly of broken slabs 6 in. (15 cm) thick
and large chunks ice 3 to 6 ft thick which extend. 50 to
75 ft out from shore.

Broken slabs and lerge chunk ice extend approximately 50
ft from shore with l/h in. sheet ice covering water
between chunks. 1/b in. sheet ice extends out another 50
ft, 1 to 2 in. (3 to 5 em) of loose snow covers chunk ice.

Thin ice observed along shore where 2 layers of ice formed
with water between layers. Few open water areas near

. center of channel 20 to 30 ft across. Surface smooth,

numerous. cracks.
Cracks on 3 and 10 Dec vary from 25 to 150 yd in length.
Surface smooth, numerous cracks-

" ", few cracks.

" " " "
.

’
rough, .

Soft ice observed at top. Surface rough, no cracks.
Surface rough, few cracks.

Measurement point moved 30 yd towards center of river
because ice sheet is becoming thick and is too close
to the river bottom. Surface rough, few small cracks,
Surface coarse, no cracks.

"o BmOOth, " " .

" " ”" " .

1t coarse : " " .

" rough, few " , Maximum ice thickness
observed. ’ .

* TIce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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ICE THICKNESSES (1966-1967)

Date . Ice Thickness Snow Depth ) Remarks

(in.) (cm) (in.) (cm)

King Salmon (Alaska) (cont'd)

1967 -
Mar 4 18 in, of water covering almost all of ice, some
exposed ice near middle of river, no ice measurement
) taken.
11 35.5 90. Ice surface crusted and crystallized in many points
to a depth of 12 in., two layers of ice in some .places.
Surface smooth, few cracks.
18 31.5 80. " lightly ridged, few cracks.
25 22‘5 57. " ) " " , " n .
Apr 1 Ice breaking up, wide lead down center of river with

ice jamming at the narrower points. Lead approximately
150 yd in width, extending up river 1/2 mile to a bend
in the river and then out of sight down river.

2 - This portion of river passable, but a report from down
river indicated some jamming still occuring.

8 Last observation. River clear of ice except for some ice
along shore. Also, some chunks still floating in shallow
area.

Kobuk (Alaska): Measurements made directly in front of the village.

1966
Oct 16 2. 5. Ice measurement near shore. Ice running in river at
' mid channel.
18 3. 8. River 1/3 frozen over, heavy slush running. Surface
smooth, no -cracks.

19 : Freeze over.
21 % 10. Surface smooth, no cracks.
20 6.5 17. " " s " n .
29 12, 30' " n , " " .

Nov 5 18.5 L7, " oo, ',
12 19. 48, 2. 5. " e
19 21. 53. 7.5 19. " " .
26 22, 56. 2.5 6. Many 12 in. (30 cm) drifts. Surface smooth.

Dec 3 2k, 61. 7. 18. Ice cracks snow covered, many 8 in. (20 cm) snow drifts.
10 26. . 66;» 7. 18' " " 1" " s " "non [JET] " " .
17 27.5 T0. 9. 23. Surface smooth, cracks snow covered,
2 32. 81. 7. 18. " e " .,

. 31 30. 76. 7.5 19. " no, " "o,
1967 :

Jan 7 25. 6L, 11. 28. " o, " " " .
1k 26. 66. 10. 25. " ro," " ",
21 27.5 T0. T. 18. " "o, " " " .
28 28. TL. 11. 28. " no, " " "

Feb L 29.5 T5. 10. 25. " " , " " " .
11 29. Th. 12, 30. " o, " "o
18 31.5 80. 11. 28. " o, " " " .
25 31.5 80. 13. 33. X -n " , " " " .

Mar L 31.5 80. 17. L3, " o, " " " .
11 31. 79. 16. b, " noo,om " Yo
18 32. ' 81. 13. 33. " "o, " "o
25 33. 8L, 16. k1. Many snow drifts 7 to 8 in. (18 to 20 cm) high. Surface

smooth, cracks snow covered.
Apr 1 33. 8L, 16. L1, Surface smooth, cracks snow covered.
. 8 33. &- 17. 1&3. " " , " " . " .

: 15 33. 8k, 22. 56. " “o, " " " . Water flowing
up through drill hole, possibly from weight of snow
on ice. Maximum ice thickness observed from 25 Mar
to 15 Apr. 3 in. (8 cm) snow and water on ice.

22 32. 81. 14, 36. Surface smooth, cracks snow covered. 13 in. (33 cm)
snovw and water on ice, '
29 32. 81. L, 10. Surface smooth, cracks " " . 11 in. (28 cm)

snow and water on ice,
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Date

TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-1967)

Kobuk (Alaska) (cont'd)

1967
May

"Kotzebue (Alaska):

1966
Oct

Nov

Dec

1967

Jan

Feb

Mar

11

6

13

20

21

22

25
28

16
22
29

5
12
19
26

10
17
2L

31

14
21

28

11
18

25

25

Ice Thickness Snow Depth
(in.) (cm) (in.) (cm)
31. 9. 2. 5.
25. 64 .
31. 9.

Remarks

Surface
10 in. (25 cm) snow

large number of puddles of water on ice.
smooth, cracks snow covered.
and water on ice. .

. Ice raised, open water at river edge, many bare spots

on ice. Surface smooth, cracks snow covered.
(23 cm) snow and water on ice. :
Many holes in ice, river open along both shores.
Approximately 20 ft open water between shore and main
ice sheet. Ice moved about 100 ft 2235 LST.

Ice moved from 1610 to 1710 IST. Ice moved from 2050
to 2105 LST.

Ice went out at 1820 LST.

Outboard motor boats using river.

Last flowing ice.

9 in.

Measurements made offshore from village of Kotzebue approximately 1/2 mile NNE of

Weather Bureau Air Station.

7. 18.
13. 33.
15.5 39.
17. 43,
18. he.
19. 18.
22. 56.
27. 69.
28. 1.
29.5 75.
30. Ts.
30.5 e
32.5 83.
3k.5 88.
35.5 0.
27. ol
38. 97.
4o. 102.
'S iou.
Lo, 107.
L3. 109.
L2, 107.
42,5 108.

¢

First ice.

Surface smooth, no cracks.
n " i "

y .

" " , few " . Avg depth of snow on shore:
S e
;uzi‘?é;.cilimzront);};, " " . n " " noon "
A, AP
ik in. (36 cm). .
Surface smooth, " oo oo oo w
étr:fl‘f;;e(ggog:l)l; " " . " w,oonomoom o w
Bucrae oo 0w
hrtae oy m e w w
) AP

18 in. (46 cm).

Surface lightly ridged, few cracks. Avg depth of

on shore: 23 in. (58 cm).
Surface lightly ridged, few " . " " non
on shore: 23 in. (58 cm).
Surface lightly ridged, few " . " " noon
on shore: 23 in. (58 cm).
Surface lightly ridged, few " . " " woow

on shore: 23 in. (58 cm).

Surface smooth, few cracks.

23 in. (58 cm).

surface SmOOth " 1" n ” " " " "
, .

25 in, (64 cm).

Surface smooth, " " Lo wooow o w o

26 in. (66 cm).

Surface smooth, " " Lo oo w o

27 in. (69 cm).

Surface smooth.

" "



Date Ice Thickness
’ (in.) (cm)
Kotzebue (Alaska) (cont'd)
1967

Apr 1 42.5 108.
8 L3, 109.
15 Lk, 112.
22 43, 109.
29 bk .5 113.

May 6 42,5 108.
13 ko. 102.
20 39.5 100.
27 33. 8k,

Jun 3 19. 48,

TABLE 11 (Cont 'd)
ICE THICKNESSES (1966-196T)

Snow Depth

(in.) (cm)

.

.

_NJ o ®

lachine Canal¥* (P.Q.): Measurements made 500

1967
Feb 20 21. 53.
27 21. 53.
Mar 6 21. 53.

Lachine Canal* (P.Q.):

1967
Feb 6 13. 33.
~ 13 17. L3,
20 18, L6,
27 2k, 61.
Mar 6 2k, 61.
13 2k, 61,
20 2k, 61.
23 23. 58.
Mankomen Lake (Alaska):
1966
Oct 8
22 2. 5.
29 9. 23.
Nov 5 12. 30.
12 16. b1,
. 19 20. 51.
26 20. 51.
Dec . 3 21.5 55.
10 26. 6.
17 30. 76.
2h 31. 79.
31 33. 3
1967
Jan 7 33. 8k,
14 .3k, 86.
21 36. 91.
28 38.5 98.
Feb L 4o. 102,
11 Lo, 102.

* TJce thickness data available in:

L,

Measurements made

10.

CANADIAN DEPT OF TRANSPORT

Measurements made 500

on

20 " " "
. ’
20 " n " n
.
»
[
18. " " , " t
o "
’

observed.

Surface " " "

n
2

2

1" " "

) .
" lightly ridged, few cracks.
" " "

Remarks

Surface smooth, few cracks.
"

. Maximum ice thickness

" "

" rough, numerous cracks.

ft below Lower Lock 5.

10.

ft above Upper Lock 5.

10. Surface ice blue in color.
5. Few cracks.

10. " " .
5.

Maximum ice
Mar.

Mankomen Lake.

Ice freezing around edges

Meximum ice thickness observed from 20 Feb to 6 Mar.

of lake.

33

thickness observed on 27 Peb, 6, 13 and 20

Ice at north end of lake, open water in center of lake.

Surface smooth, no cracks.

Avg depth of snow on shore:

" " " " " "
" " " "

[IT] " " " "

Avg depth of snow on shore:

" n " " " "

n " few " -
3. " " ’ " "
1’4 . " " ’ " "
1. " N : woom
5. " rough, no cracks.
5. B W w .
3 . n " " " .
8- L " ’ " " .
20. " u : u 0o
18. 1" " R n n .
7 in. (18 em) fluffy snow.
15. Surface rough, no cracks.
7 in. (18 cm) compacted snow.
8. Surface rough, no cracks. Avg. "
5 in, (13 cm) drifted snow.
8. Surface rough, no cracks.
b in. (10 cm) drified and rough.
10. Surfacerough , no cracks.
b in. ( 10 cm) drifted snow.
25. Surface rough, no cracks.

8 in., (20 cm) rough snow.

ICE 2

DEC 1967
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Date

Ice Thickness
(in.)

Mankomen Lake (Alaska) (cont'd)

1967
Feb

Mar

Apr

May

Jun

Manley Hot

1966
Oct

McGrath (Alaska):

1966
Oct

Nov

Dec

18

25

11
18
25

vt o=

22

10
23
2L

Springs (Alaska):

17

18
19

20

22

29

15
17
19

20
22

29
30

41,

k2.5

L3.
L3.5
Lk,
L3,

L3,
43,
L3,
k3.
L2,

Lo,
Lo,
39.

30.
2k,

18.
6.

TABLE 11 (Cont'd)
ICE THICKNESSES (1966-1967)

Snow
{cm) (in.
10k4. ‘8.
108. 8.
109. 22.
110. 23.
112. 18.
109. 18,
109. 2k,
109. 2k,
109. a2k,
109. 22.
107. 20.
107. 16.
102. 6.
99. 10.
76. L.
61.
L6.
15.
Measurements
. ‘0.5
8. 1.5
20. 2.

Depth
) (em)

20.

10.

Remarks

Surface rough, no cracks. Avg depth of snow on shore:
6 in. (15 em).

surface roug}" " " . " " " 1t ” L

6 in. (15 cm) very hard snow.

Surface smooth, no cracks.
" " " "

y .
rough, maximum ice thickness observed.
"

smooth, no cracks.
" n "

5 .

5 .

) .

b

" rough, " "
, .
v slushy, " " .
" " n "
, .
" " 4, few " , Snow wet and mostly slush.

Ice thickness estimated due to open holes making
conditions on lake dangerous.
Iﬁf thic%gess est%pated.

Lake free ol ice.

made on Tanana River.

Measurements made on Ruskokwim

2.
17.

23.
24,
25.

2k,

25.
27.
28.
31.
33.

6h.

8h.

11.
12.
12.
13.

23.
‘23,
23.

25,
28.
30.
30.
33.

Small pieces of ice -running in river. Avg depth of
snow on shore: 1 in. (3 cm).

Sand bars frozen, river nearly filled with flowing ice.
River ice jammed and frozen over. One or two small
patches of open water at mid channel.

Surface rough, no cracks. Avg depth of snow on shore:
3 in. (8 cm).

” " " " " [T] "

Surface rough, .
3.5 in. (9 cm).
Surface rough, " L noom wooonou "

4 in. (10 em). f

River.

Ice first formed along shore.

Ice started running.

Scattered ice bergs 1/3 across river. Slush approximately
2 ft deep.

Freeze over. Freezing anchor iceé, solid cakes about 9

ft in diameter.

River frozen from shore to shore, water very low.

Open water lead 100 ft by 12 ft. Water overTlow on ice.

A lonm open area extending 50 yd downstream observed ,

Surface heavily ridged, numerous cracks.
" ' " "
' | " .
" " " " "
.

. 2
Freeze over complete except at mouth of Takotna River.
Surface heavily ridged, numerous cracks.

B .
y .
5 .
y .

: ) long cracks along
shore, many long and short cracks with random
orientation. All leads frozen over.



TRBLE 11 (Cont'd ) >

ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (cm)

McGrath (Alaska) (cont'd)

1967
Jan 1 Main ice sheet dropped 1 or 2 in. from shoreline with
a light water overflow of 1 or 2 in. at the measurement
site.
T 3k 86. 1k, 36. Surface heavily ridged, numerous cracks.
14 6. 91. 13.5 34, " " "o, " ",
21 36.5 93- 18. ‘k&’. n " n , " " .
28 36.5 93. 15. ﬁ- " " " ) " n .
Feb L 37." 9k, 15. 38. " " ", " "o,
11 36.5 93. 16. k1, " " "y, " ",
18 38. 97. 18. Lé. o " ", " ", Maximum ice
thickness observed.
25 36. 91. 16. L1, Surface heavily ridged, " " . 2.5 in. (5 cm)
water overflow on ice.
31 Long crack between shore ice and main river ice.
’ Mar 1 3 in. (8 cm) of water overflow on ice.
b 35. 89. 16. L. Surface heavily ridged, numerous cracks.
11 28. 1. 23. 58. " " ", " ", 5in. (13 cm)
of water overflow on ice.
18 28. 1. 2k, 61. Surface heavily ridged, " " . 3in. (8 cm)
of water overflow on ice.
25 29. Th. 25, 63. Surface heavily ridged, " " . 12 in. (30 cm)
of water overflow on ice.
Apr 1 31. 79. 22. 56. Top 3 in. (8 cm) of overflow frozen, 7 in. (18 cm) more
of unfrozen overflow over main ice. Heavy ridging on
: surface.
8 27. 69. 12, 30. 10 in. (25 cm) of water overflow, snow melting, heavy
ridging, numerous cracks. ’
15 36. 91. 7. 18. 15 in. (38 cm) of water overflow, heavy ridging, numercus
cracks.
22 27. 69. 6. 15. 17 in., (b3 cm) " " o, ", "
cracks,
29 19. L8. : 11 in. (28 em) " " "o, ", "
cracks.
May 3 17.5 kb, 5.5 1k, Surface covered with overflow water, numerous cracks,
16 in. (41 cm) of overflow.
i ’ Water overflow drained off through holes in ice.

Moosonee* (ONT): Measurements made SE of Huds@R Bay manager@ house, 100 ft out from tide marker.

1966
Nov 22 ) Considerable rafting of ice on shore caused by tidal
action. Surface smooth, few tidal cracks on shore.
Open lead 50 ft in width on SE shore of river.
1967
Jan 27 oo . Tidal water flooded road preventing passage of cars
and trucks. Surface smooth, tidal crack near shore
from 2 Dec 1966 to 27 Jan 1967.
Mar 17 32.5 . 83. 11. 28, Maximum ice thickness observed. .
25 30.5 e Surface lightly hummécked, few tidal cracks from 3 to
25 Mar. Some slush ice observed along the tidal cracks.
30 Water on ice along shore.
31 30. 76. Patches of water on river ice. Surface lightly
hummocked, many tidal cracks.
Apr 7 28. T1. 2. 5. Surface moderately hummocked, few tidal cracks.
10 Water frozen.
14 26. 66. Surface smooth, few tidal cracks.
17 Water along shore over tidal crack.
21 Too much open water along shore to gain access to measure-
ment site.
22 TOO mch 1" " " " " " " " "
ment site.

* Jce thickness data available in; CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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Date

Mould Bay* (N.W.T.):

1966
Sep

Oct

- Pee

1967

Jan

Feb
Mar

Apr

May

Nicolet* (P.Q.):

1967

Jan

Feb

Mar

Apr

Nitchequon* (P.Q.):

1966

Nov

Dec

* TJce thickness data avaivable in:

26

9
16
23

31

29

L
31

7
14
21
28

5
12
19

26

6
10

17
3

17-

16
2
3

7

18
25
30

30

Ice Thickness

(in.) (em)

TABLE 1} (Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth

(in.) (cm)

Remarks

Measurements made 3/k to 1 and 1/4 mile WSW of station on Mould Bay.

86.5 220.
86. 218.
83. 211,
23. 211.
86. 218.
85.5 217.
85. 216.
85. 216.
84.5 215.
86. 218.
8k, 213.
86. 218,

15.5 39.

Measurements made approximately

6. 15.
10. 25,
10. 25.
12, 30.
11. 28.
13. 33.
20. 51.
20. 51.
18. L6
19. 48.
16. L.

16. b1,

Surface smooth, no cracks.

" 75% snow covered, drifts up to 12 in. (30 cm)
deep.

Surface smooth, no cracks from 16 Dec 1966 to 29 Jan
1967,

Surface ", few " .

Light ridging predominantly within 3/4 mile of shoreline,
Maximum ice thickness observed.

Ridging of ice greatest near ghore line.

One main crack 6 in. in width running perpendicular from
shore line at Thunder Mountain, across length of Bay.
Surface lightly ridged, few cracks from 11 Feb to 26 May.

Ice soft and snow cover slushy.
Light ridging of ice near shore.

Snow melted off bay leaving ice snow free, ice surface
soft and wet. Run-off water from creek covering shore-
line area. Surface smooth, few cracks from 2 to 30 Jun.

Measurements made at site "A" on Lake St. Peter, lat 46° 12' L5" and long.72° 39' Sk".

First measurement of winter, ice previously unsafe.

Slush first 25 £t out from shore. Surface lightly

ridged, no cracks on 6 and 10 Jen.

Ice at site "A" is soft but at 3000 yd offshore ice is

10 in. (25 em) thick and solid, snow depth 11 in. (29 cm).

Surface smooth, few cracks from 17 Jan to 3 Feb.
" moderately ridged, few cracks.

Maximum ice thickness observed. Ice pack broken up
along shipping channel with some ice piling up to 25 ft or
more. Surface smooth, few cracks trom 22 Feb to 16 Mar.

Ice on Nicolet River went out in the afternoon.

" piling on channel side of lake. Ice unsafe to walk
on. No measurements taken.
Ice completely out of Lake St. Peter except along bays
on south shore.

200 ft off wharf on Lake Nichicun.

Surface smooth, few cracks from 4t to 18 Nov.

1 " , no " .
Mild weather prevailed during the last week of the
month, air temperature ranging between 35° and LoOF,
Lake covered with approximately 1 in. (3 cm) of melt-
water. Open water all month in the narrows at head of

Ft. George River.

Open water remained all month in the narrows at head of
Ft. George River. Snow surface started to become uneven
due to high winds and little snowfall.

CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (cm)

Nitchequon* (P.Q.) (cont'd)

1967

Jan 6 Snow lightly drifted on ice.

27 Avg amount of snow drifting on ice. Aircraft still
landing without problems. Narrows at head of Ft. George
River became snow covered due to high winds and blowing
Snow .

Feb 2k Drifting snow on lake has caused small ridges in snow
cover but this does not appear to prevent aircraft
landings.

28 Narrows at head of Ft. George River still snow covered
’ as high winds and blowing snow persisted for a large
portion of the month.

Mar 17 Surface smooth, few cracks from 2 Dec 1966 to 17 Mar 1967.

20 Narrows at the head of Ft. George River frozen over until
the 19th. Narrows open and open water area increasing
in size daily.

2l . Surface lightly ridged, few cracks.

31 - " " " , " " .

Apr 28 " smooth, few cracks from 7 to 28 Apr.

May 12 L1, 10k, 4, 10. " llghtly rldged few cracks 5 and 12 May.

19 Lo. 102, ! , numerous cracks. Maximum ice
thickness observed.

26 35.5 90. Surface lightly ridged, " " .

31 . The narrows at head of PFt. George River open all month.
All large streams entering or leaving lake were open
and large amounts of open water visible.

Jun 2 28. T1. Surface crystallized, numerous cracks.

T Open water all along shore of lake. Many small lakes
nearby are free of ice.
9 Lake considered unsafe for walking as boats e551ly broke
. the crystalllzed ice.
13 Aircraft landed on one of the smaller lakes.
17 Main lake completely ice free.

Normen Wells* (N.W.T.): Measurements made on Mackenzie Rlver, approximately 100 yd from shore, at a bearing
of 230 from the rawinsonde office building.

1966
Nov L Ice on river stopped flowing, however some areas
remained open due to river currents.
12 Surface lightly ridged, few cracks.
18 t n " R " " .
21 River completely frozen over.
25 Surface lightly ridged, few cracks.
Dec 30 Snow cover drifted and hard packed.
1967
Apr 28 59. 150. 8. 20. Maximum ice thickness observed. Surface lightly ridged,
few cracks from 12 Nov 1966 to 30 Apr 1967.
May 5 L8. 123. Ice candled to a depth of 18 in. (46 cm), water on ice

along shoreline. Surface smooth, few cracks.

Nunivak (Alaska): Measurements made on Mekoryuk Shoal Bay.

1966
Oct 15 First ice observed.
22 Slush and small ice cakes in river.
29 Upper part of river frozen solid.
31 Bay open, river frozen over solid 2 miles upriver: from
bay.

* Ice thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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Date

TABLE Il {(Cont'd)
ICE THICKNESSES (1966-196T)

Ice Thickness ’ Snow Depth Remarks
(in.) (cm) (in.) (cm)

Nunivak (Alaska) {cont'd)

1966

Nov

Dec

1967
Jan

Feb

Mar

Apr

May

Point Hope

1967
Mar

Apr

11
18
25

8
15
29
30

6
13
20

(Alaska):

12

18

25

15

29

Smwall floes and slush drifting with tides and current.
n " " " on m!‘fﬂce.

Warm weai:her, bay practically clear of ice, very few

small floes.

Colder weather, bay full of slush and small ice floes.

8. 20. Surface rough, many cracks.
17. h3. " 1" R " " R
17‘ h3. . " n 5 " " .
215 55. 3. 8. " e,
22.5 57. 5. 13. n oo .o

High winds broke up sea ice.

23. 58, 2. 5. Surface smooth, many cracks.

24,5 62. 4, 10. " " y " " .

2k, 61. 3. . " " N " " .

25. &- 5. 13_ " " , " " .
Sea ice refrozen.

23.5 60. 5. 13.. Surface smooth, " v,

24,5 62, 8. 20. " "y, " " .

31.5 80. 9.5 24, " .o, "o,

33. 8L, 10. 25. Few cracks. Snowdrifts- on surface.

36.5 92. 12. 30. Surface smooth, few cracks.

. River channel was opened by high winds.

b2, 108. 6. 15. Surface smooth, few cracks. Maximum ice thickness
observed.
Channel and part of bay opened, floating ice cakes
observed.

Most of ice gone, ice cakes drifting back and forth
with the tides.

Mekoryuk Bay mostly clear of ice.

Ice cakes drifting in with the tide.

Small ice cakes drifting in and out with the tide.
Beach clear of ice.

Few ice cakes in river and bay.
Occasional small ice cakes drifting down from upriver. .
Bay clear of ice.

Measurements made west of the viliage, approximately 150 yd offshore.

35.5 90. 5. . 13. Surface smooth, no cracks. Avg depth of snow on shore:
4 in. (10 em). Open lead directly north, 2 miles.in
width tapering off west of village. Small lead observed
1/4 mile south of observation point.

37.5 95. 3. 8. Surface smooth, few cracks. Avg depth of snow on shore:
2 in. (5 cm). Open lead north 1 1/2 miles in width, wind
from SW and west, approximately 5 knots.

38.5 98. 2. 5. Surface smooth, few cracks. Avg depth of snow on shore:
"1 in. (3 cm). Open leed north, 2 miles in width, south
R . at T knots.
Lo. 102. 2. 5. Surface smooth, few cracks. No open leads. -
ko, 107. 5. 13. No open leads observed. Surface smooth, few cracks.
Avg depth of snow on shore: 4 in. {10 cm).
ho.5 108. 3. 8. Surface smooth, few cracks. Avg depth of snow on shore:
. 7 in. (18 cm).
L3, 109. b, 10. Surface smooth, " oo, meomonn woon
3 in. (8 cm).
46.5 118. L, 10. Surface smooth, " "o roroon "o
3 in. (8 cm).
47, 119. 3. 8. Surface smooth, " "~ oo v

2 in. (5 cm). Maximum ice thickness observed.



TABLE 11 (Cont 'd) 39

ICE THICKNESSES (1966-1967)

Date Ice Thickness 8Snow Depth Remarks

(in.) (cm) (in.) (cm)

Point Hope (Alaska) (cont'd)

1967 '
May 6 16, 117. 2. 5. Surface smooth, few cracks. Avg depth of snow on shore:
"1 in. (3 cm).
13 ks, 11k, 2. . 5. Surface smooth, " oo, v L
1 in, (3 cm).
20 43, 109. 1. 3. Surface smooth, no "
27 42, 107. - Open lead observed both north and south, approximately
100 yd offshore from measurement point. Surface smooth,
no cracks.
Jun 3 36. 9l1. Surface smooth, no cracks.
10 30' 76_ " " , " " .
17 ’ Water on ice, no observation taken.
21 Ice drifted off shore from south beach. Anchor ice out
' for:approximately 50 yd on north shore. :
25 Ice sited approximately % miles south of village. Strong

NE wind approximately 25 to 30 knots.

Port Alsworth (Almsska): Measurements made on Hardenbourg Bay.

1966 .
Oct 18 Ice formed.

22 Surface smooth no cracks.

29 7. 18. 1. 3. " " " ., Freeze-over complete.

31 Bay ice safe for light aircraft landings.

Nov 5§ 10.5 27. Surface smooth no cracks.

12 11. 28, 8. 20, " , " " .

19 13.5 3k, 16. ha, " L "o

26 14.5 37. 5. 13. 1 in. (3 cm) slush beneath snow, Surface smooth, no

' cracks.
Dec 3 15. 38. 3. = 8. Surface rough, no cracks. 2 to 11 in. (5 to 28 cm)
snowdrifts.

10 23. 58. 5. 13. Surface rough, " " . 3.5 to 12 in. (9 to 30 cm)
snowdrifts.

17 22. 56. 3.5 9. Surtace rough, " " . 5 to 12 in. (13 to 30 cm)
snowdrifts.

2l 22, 56. 5. 13. Surface rough, " " . 6 tolk in. (15 to 36 cm)
snowdrifts.

31 22, 56. 6. 15, Snow is very hard and compact from strong winds and
drifting snow. Surface rough, no cracks.

1967 -
Jan T . 27. 69. L, 10, Surface rough, no cracks. Snowdrifts 11 in. (28 cm)
high.

14 26.5 67. 3. 8. Surface " , " ", " 12 in. (30 cm)
high. .

21 26.5 67. 2, 5. Surface” " , " oo, " 18 in. (46 cm)
high.

28 28, T1. : ' 10. Snow very granular. Bay has 4 in. (10 em) very rough
snow. Surface rough, no cracks.  Snowdrifts 2L in.
(61 cm) high.

Feb L 32. 81. 2. 5. Surface rough, no cracks.

11 34, 86. 0.5 1. N Crym .

18 34.5 88. 2. 5. " "o, "o,

25 36. 91, 5. 13. . Snowdrifts O to 36 in, (0 to 91 cm) deep all month.
Surface rough, no cracks.

Mar L 37.5 95. 3. 8. " " " "

11 38. 97. 6. 15. Water overflow, surface rough, no cracks.

18 39.5 100. 5. 13. Snow hard packed, " " "

25 k0.5 103. 3. 8. Snow drifts O to 25 in. (0 to 61 cm) all month. Snow
hard, compacted and glazed on top of drifts. Maximum
ice thickness observed. Surface rough, no cracks.

Apr 1 39. 99. b, 10. Water overflow, surface rough, few cracks., Openings
in narrows.

8 38. 97. 5. 13. Open water across narrows. Water overflow, surface
rough, few cracks.

15 38. 97. L, 10. Open water amcross narrows with holes in ice near shore,

along beaches. Wet snow, surface rough, few cracks.
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TABLE 1! (Cont 'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth ) Remarks
{in.) (em) (in.) (cm)

Port Alsworth (Alaska) (cont'd)

1967
Apr 22 36. 91. 6. 15. Huge holes along each shore. Water overflow surface
rough, numerous cracks 6 to 12 in. { 15 to 30 cm) in
width.
29 31. 9. Jce unsafe for light airplanes due to warn temperatures.
1/2 in. (1 cm) honeycomb ice at top. Water overflow
observed.

Port Arthur* (ONT): Measurements made approximately 250 ft from SW corner of Canadian Railroad dock at
lat 48° 25' 50" and long.89° 12' 57".

1966

Dec 6 . Freeze over. Ice covers 60% of area from Port Arthur
breakwater out to Thunder Cape. Earliest coverage of
ice since 1959.

29 Surface smooth, no cracks.
1967 .

Mar 29 37.5 95. 2. 5. Maximum ice thickness observed from 15 to 29 Mar:
Moderate pressure ridging at three Port Arthur Harbour
entrances. Some ice deterioration evident in harbor,
Surface smooth, no cracks from 29 Dec 1966 to 29 Mar
1967.

Apr 6 35. 89.

Port Harrison* (P.Q.): Measurements made mid-stream of Inoucdjouac River (Innuksuak River) approximately
l/h mile upriver from Hudson Bay Company dock, between the nursing station and upper
air staff house. :

1966
Nov 11 . Surface smooth, no cracks.
18 Lead approximately 50 ft in width and 500 ft in length
on west side. Surface lightly ridged, few cracks.
25 Layers of snow crust, and soft ice over the hard ice.
Dec 2 Surface smooth, few cracks on 25 Nov and 2 Dec.
1967

May 13 Snow wet, ice covered w1th scattered pools of water
and slush.

20 102. 259. 10. 25. Maximum ice thickness observed. Snow very wet, ice
covered with pools of water from runoff of a small
stream. Surface smooth, no cracks from 23 Dec 1966
to 20 May 1967.

27 97. 2L6. 1. 3. Surface lightly ridged, few cracks.

Jun 3 oL, 239. Ice beginning to move out from shore, many soft spots
around drifting site.' Surface moderately ridged, numerous
cracks.

10 } . Shore leads 2 to 6 ft in width on both .sides of river,

center still solid but some open areas forming. Ice
considered unsafe for measuring, estimated to 80.to 85
in. ' (203 to 216 cm) thick.

17 Shore leads have widened considerably in many places
and leads now observed up and down the river from

. measurement site. Ice still solid at site.

21 Ice moved out in early morming and piling up approxi-

mately 1/4 mile south of Hu@son Bay Co. dock.

Resolute* (N,W.T.): Measurements made in the middle of Resolute Bay.

1966 :
Sep 30 Narrow lead on east 51de of bay. Smooth pancake
ice, no cracks.
Oct 29 Ice slushy on four observations during month, then quite

hard and dry.

* TJce thickness data available in: CANADIAN DEPT OF TRANSPORT IbE 2  DEC 1967
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ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (cm)

Resolute* (N.W.T.) (cont'd)

1967

Jan 6 Surface smooth, no cracks from 1 Oct 1966 to 6 Jan 1967.

Feb 2k Few tidal cracks near shoreline.

Jun 23 93. 236. 6. 15. Maximum ice thickness observed.

30 9l. 231. Tidal cracks and 3 in. of water on ice surface. Surface
smooth, few cracks from 13 Jan to 30 June.

Jul ~T Observation not taken due to the presence of a large
shoreline crack and considerable amounts of water on
ice.

15 8. 198. Surface smooth, numerous cracks.
22 70. 178. " " , 1" n .
28 60. = 152, ~ Bay approximately 60% covered with ice. Considerable

cracking of ice and puddling present on surface.

sachs Harbour* (N.W.T.): Measurements made 100 yd from shore, south from the R.C.M.P. detachment.

1966
Nov L Surface smooth, few cracks.
11 o " lightly ridged, few cracks.
1967
Apr 21 " smooth, no cracks from 18 Nov 1966 to 21 Apr
1967.
May 19 80. 203. 9. 23.
26 79. 201. 10. 25.
Jun 2 T9. 201. 10. 25.
9 19. 201. 11. 28. Surface smooth, few cracks from 28 Apr to 9 June.
%6 T8, 198. 9. 23. Shore lead- observed, approximately 1/l mile in width
and approximately 80 miles in length.
23 T2. 183. 3. 8. Shofe lead approximately 2 miles in width and 80
miles in length.
30 Some coverage of ice on bay, but measurement not taken

due to water on top of ice.

St. Lambert Lock* (P.Q.): Measurements made 500 ft below lower gate, south shore canal.

1967
Feb 6 2 layers of ice. Top layer 2 in. thick, with a 1 in.
: space in-between. Bottom layer 1l in. thick.
27 Ice covered with 4 in. (10 cm) water.
Mar 6 2k, 61, L, 10. Maximum ice thickness observed. Surface is blue in color.
13 Ice conditions unsafe for measurement, lqck ice surface

flooded over.

Sault Ste. Marie* (ONT): Measurements made on canal 300 ft and 600 ft east of lock and 1700 ft and 2000 ft
west of lock. Remarks pertain to all sites.

1967 .

Jan 23 . 4 in. (10 em) slush over ice at 1700 ft west and 2 in.
(5 cm) slush over ice at 2000 ft west sites. East 300 and
east 600 ft ice sites unsafe to travel on.

Feb 6 Drifting snow on ice.

Mar 13 2 in. (5 cm) slush covering ice west of lock and 4 in.
(10 em) slush covering ice at east end of lock.

20 21. 53. Maximum ice thickness observed at 1700 ft west.
21.5 55. " " B " " 5000 MM
13.5 3k " " " " " 300 ft east.
13. 33. n i " " " 600 1] i
28 Last reading of the season due to ice being unsafe to

travel on and start of breakup.

* Ice thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth " Remarks
(in.) (cm) (in.) (cm)

Schefferville* (P.4.): Measurements made on Knob Lake at three sites (east, center, and west locations).
Remarks pertain to all measurement sites.

1966 .
Nov 18 ~ Surface lightly ridged, numerous small cracks observed
with no preferred orientation.

25 Surface lightly ridged, numerous cracks. Cracks observed
were larger than the previous week with no preferred
orientation. Flooding has taken place along a number..
of the cracks.

30 . Pools of water observed on lake.

Dec 2 . " " " and slush observed on the 1st but frozen
N over by 2nd. Surface lightly ridged, few cracks.
9 Lake completely covered with snow, very little drifting.

23 Surface smooth, no cracks 9 to 23 Dec. Light snowfall
throughout the month, drifts have not developed to any
great extent.

30 Light surface ridging, some possibly caused by cracking’
of ice. Average clear ice thickness for the three sites
is 3 1/2 in. (9 cm).

1967 v
Jan 13 Surface 1lightly ridged, no cracks 6 and 13 Jan.
Feb 10 " moderately iidged, no cracks from 20 Jan to 10
Feb.

17 Surface heavily ridged, no cracks. Development of
sastrugl aligned NW-SE. Maximum snow depth observed
26 in. (66 cm).

2L Surface moderately ridged, no cracks. Snow falling and
smoothing snow surface topography.

Mar 24 Surface moderately ridged, no cracks from 27 Feb.to 24
Mar.

3L 3 in. (8 cm) snowfall smoothed out lake surface during

month. Surface lightly ridged, no cracks.
Apr 7 Surface lightly ridged, few cracks.

28 Sh. 137. . 8. 20. Patches of bare ice beginning to show from beneath the
decreasing snow cover. Surface lightly ridged, no cracks.
Maximum ice thickness observed at east location.

May 5 53.5 136. 2, 5. Surface smooth, few cracks.

12 L8.5 123. Extensive slushing of surface.

15 k6.5 118.

26 Lo. 102. Slush areas on lake were observed adjacent to shore.
White ice still encountered when drilling at east.

31 Surface smooth, few cracks all month.

Jun 2 3k.5 88. Shore leads and a number of open cracks close to main

inlet. First evidence of ice candling, high temperatures
and high winds. Surface smocth, numerous cracks.

5 Considerable reductior in ice cover, lake 65% covered.
9 Jce unsafe for drilling.
2 Lake continued to clear under influence of strong NW

winds 10 and 12 June. Lake clear of ice.

Schefferville* (P.Q.): Measurements made on MaryJjc lake at three sites (east, center, and west locations).
Remarks pertain to all measurevent sites.

1966
Nov 18 Surface smooth, numerous cracks.
25 Unlike Knob Lake, moderate ridges developed, few cracks.
30 Pools of water observed on ice.
Dec 1 roon " on ice surface.
2 v " frozen over. Surface lightly ridged,
few cracks.
9 Lake completely covered with snow.
30 Clear ice thickness 1.5 in. {4 cm). Surface smooth,

no cracks from 9 to 30 Dec.

* Tce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967



Date
1967
Jan

Feb

Mar

-Apr

May

Jun

13
20
27,
17
2k
24

31

12
19

26
31

9

.10

Snowshoe Lake

1966
Oct

* Jce thickness ‘data available in:

8

9
10
12

19

20

21

23
29

Ice Thickness-

(in.)

¥s.
3.

k2.5
Lo,
38.5

(Alaska):

6.5
9.5

(em)

11k,

1109.

TABLE Il (Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth

(in.) (cm)

Schefferville* (P.Q.) (Maryjo Lake sites) (cont'd)

10.

25.

43

Remarks

Surface lightly ridged, no cracks 6 and 13 Jan.

" " ]

moderately " , .

" " "

" lightly y .

Not as much sastrugi on Maryjo Lake as on Knob Lake
possibly because Maryjo i1s more sheltered.

Snowfall smoothed out snow surface topography.

Surface moderately ridged, no cracks from 3 Fzb to

24 Mar.

Surface lightly ridged, no cracks. Snowfall on 2h and
31 Mar smoothed out lake surface.

Surface lightly ridged, few cracks.

Maximum ice thickness observed at west measurement site.
Decreasing ice values pertain to the west site also.
Patches of bare ice observed. South inlet opening up,
sater observed flowing into lake after 24 Apr. Surface
swooth, no cracks 14 to 28 Apr.

Extensive slushing on surface of ice.

Shore cracks noted along western shore.

Lead developing westward from the southern inlet, 10 yd
long. Surface smooth, few cracks from 5 to 26 May.
Areas of slush adjacent to shore.

Extensive shore leads and cracks associated with
southern inlet and also along eastern shore. Surface
smooth, numerous cracks.

First candling and large reduction in ice cover between
2 and 5 June.

Southern part of lake cleared first, due to strong SW
winds and water inflow.

Slush ice on east shore of lake.

Lake clear of ice.

Measurements made approximately 200 yd north of aircraft charter facilities on
south shore on Snowshoe Lake.

17.
2k,

0.5

1.

Shallow bay at SW end of lake frozen.

Ice melted.

Shallow bay refroze.

Ice arocund most of shore end frozen out from southern

end approximately 500 ft. .

Due to northerly winds ice retreated to about 250 ft

from south shore by 15 Oct. Ice continues to retreat
slowly through 19 QOct.

Ice refrozen by morning to approximately 500 ft around
shore.

Lake froze over completely overnight which is different
than usual. Lake usually freezes earlier and gradually
until just & narrow strip toward the northern end of lake
remaeins open. This deeper area then finally freezes com-
pletely over.

Surface smooth, few cracks.

n " "
’ .

CANADIAN DEPT OF TRANSPORT “ICE 2 DEC 1967
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Date

Jce Thickness

(in.)

(em)

Snowshoe Lake (Alaska) (cont'd)

1966
Nov &

12

19
26

10
17
25
31
1967
Jan 7
1k
21

28

Feb L4
11

19

25

Mar 5

11

18

26

Apr 2

11.
11.

12.
12.

15.5

16.5
18.5
18.5

19.5

20.

20.5
21,

22.

23.5
2k,
2h,

2k,

2k,

2L,

33.5
33.5

28.
28.

30.
30.

39.

L2,
47.
47.

50.

51.

52.

53.
56.

61.
61.

61.

61.

61.

85.

8s5.

“8s.

85.

TABLE VI (Cont 'd)
ICE THICKNESSES (1966-1967)

Snow Depth
(in.) (cm)
5.5 1k,
7. 18.
T. 18.
10. 25.
6. 15.
6. 15.
6.5 17.
9. 23.
9.5 2k,
11. 28.
13. 33.
12.5 32.
11.5  29.
11.5 29.
16. b1,
18.5  L47.
19.5 50.
1k, 36.
9.5 2k,
7.5 19.
7. 18.
6. 15.
b, 10.

Remarks

Water overflow at south end of lake near creek outlef.
Surface smooth, few cracks. Snow density 0.168 g/cm .
Water overflow out approximately 150 yd from south shore
of lake. Surface smooth, few cracks.

Water overflow now frozen. Surface smooth, few cracks.
New overflow in various places on lake. Any place a hole
is opened in ice (for fishing, water etc.) water over-
flow spreads over the general area. Surface smooth, few
cracks.

This depth includes water overflow, which is refreezing.
At top there is 2 in. (5 cm) of ice, over 1 in. (3 cm)
of water, over 12.5 (32 cm) of solid ice. Surface
lightly ridged, few cracks. Snow density 0.169 g/cma.
Water overflow frozen, solid ice entire depth. BSurface
lightly ridged, few cracks. Snow density 0.192 g/cm?.
Surface lightly ridged, few cracks. Snow density 0.152

g/cm>.
Surface 1 " s " n . n " 0.166
Joms .
S;rfgce " o, " . " " 0.243
g/em’.
S?rfife " mo 0o " " 0.239
g/em 3.
Surface " W noo " " 0,031
cm3 .
g/ ) " " 1 n i n
Syrigce , . 0.239
gfem3.
Surface moderately " , " "o " " 0.202
g/cm .
Surface = " no W " " 0.205
g/cmd .
Surface " oo " . " " 0.234
g/cud .
Surface " " " " " " 0.229

B .
g/cm3. Water overflowed onto ice over large portion of
lake. 4 in. of water over measurement site.

Snow measurement of 19.5 (50 cm) includes 5.5 in. (14 cm)
water over ice. Surface of ice rather mushy in upper

1 in. (3 em) layer. Measurement site moved approximately
100 ft south, still in an extreme overflow area, large
portion of lake covered with water. Surface moderately
ridged, few cracks. Snow density 0.225 g/cm3.

Numerous holes in lake ice with water overflow. 14 in.
(36 cm) of snow included 2.5 in. water over a thin layer
of ice {1/4 in.), over 6 in. of water over the harder
lake ice. Surface heavily ridged, few cracks. Snow
density 0.161 g/cm3.

Beneath the 9.5 in. (24 cm) snow was a layer of ice 3/L
in. thick, then 8 in. water on top of regular ice.
Surface of ice mushy. Surface heavily ridged, few cracks.
Snow density 0.210 gfem3.

Overflow freezing, observed a thin layer of water between
regular ice and frozen overflow. Surface lightly ridged,
few cracks. Snow density 0.210 g/cm3.

Surface lightly ridged, few cracks. Snow density 0.204

g/cm3.

Surface lightly ridged, few cracks. Snow density 0.250
g/cm3.

Maximum ice thickness observed 18 Mar to 9 Apr. Snow
cover varies from 3.5 to 6 in. (9 to 15 cm) in depth.
S;rfﬁfe lightly ridged, few cracks. Snow density 0.190
gf em-,



Date

Tce Thickness
(in.)

(cm)

Snowshoe Lake (Alaska) (cont'd)

1967
Apr 16

23
30

May 7
1
2l
28

30
31

Jun 2
3

33.
32.5
32.

28.

South Baymouth* (ONT):

1967

Jan

22

May 10
17
23
3L

Spence Bay* (N.

1966
Oct 11

1967
May 19

Jun 2

a3
30

* TIce thickness data available in:

8k,
83.
81.

9.
T1.

26. 66.
26. 66.
26. 66.
26. 66.
W.T.):
shore.
73. 185.
T2.5 184,
T2.5 18k,
T2. 183.
T0. 178.
70.5 179.

TABLE 1l (Cont'd)
ICE THICKNESSES (1966-1967)

Snow Depth
(in.) (em)
b, 10.
S. 13.
1. 3.
0.5 1.

10.
15.
20.

15.

15.
15.

CANADIAN DEPT OF TRANSPORT
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Remarks

Surface lightly ridged, few cracks. Snow density:

g/cm3.

Ice soft near surface. Surface moderately ridged, few
cracks. Snow density: 0.324 g/em3.

Top 10 in. (25 cm) of ice very soft to drill. Ice seemed
rather soft all the way through compared to earlier
winter drilling. Depth of snow varies from O to 2.5 in.
(0 to 6 cm).

0.220

9 in. (23 cm) ice and water over regular ice. Surface
heavily ridged, few cracks.

Bay at SW corner of lake at creek inlet and outlet free
of ice. Surface heavily ridged, few cracks.

Ice free from shore and drifts between shorelines with
the wind.

Breaks in lce sheet open approximately 200 yd from south
shore.

Lake ice broken up and moving with the wind.

Lake approximately 1/k to 1/3 ice free.

Lake
Lake

Measurements made 100 yd from end

nearly ice free.
ice free. Last ice went out over night.

of station wharf.

Surface smooth, no cracks.

4 to 9 in. {10 to 23 cm) of slush over ice.
smooth, no cracks.

Slush observed on 13 Jan now frozen.
no cracks.

Outer basin of South Baymouth frozen over.

Surface

Surface smooth,

Maximum ice thickness obs=rved from 10 to 31 Mar.
Surface smooth, no cracks from 6 Jan to 31 Mar.

Measurements made LO yd from east shore of Spence Harbour and 330 yd from north

Ice 3 in. (8 cm) thick.

Surface smooth, no cracks.
" " " "

, .
Bombardier able to use sea ice for first time.

Maximum ice thickness observed.
approximately 3 ft below surface.

Ice becoming soft

Unable to take ice thickness at regular site, water
completely covering area. Thickness taken approximately
40O yd from north shore. Surface smooth, no cracks

from 14 Oct 1966 to 16 June 1967,

Measurement site covered by weter, ice thickness taken
at same place as on 16 June, Surface smooth, few cracks.
Surface smooth, few cracks 23 and 30 June,

ICE 2 DEC 1967
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Date

Talkeetna (Alaska):

1966
Oct 22
29
Nov S
12

19
26

10
17
24
31
1967
Jan 7
14
21

28

Feb U
11
18
25

Mer U4
11
18

25

Apr 1

30
Trout Lake* (ONT):

1966
Nov 2
I

9

Ice Thickness
(in.) (cm)

TABLE Il (Cont 'd)
ICE THICKNESSES (1966-1967)

Snow Depth . Remarks

(in.) (cm)

Measurements made on Susitna River.

k.5 11.
6. 15,
6. 15.
1k, 36.
18. L6.
22, 56.
2k, 61.
2k, 61.
23. 58.
25. 6h.
26.5 67.
28. 1.
28. T1.
28. T1.
27.5 T0.
26.5 67.
25, [
21.5 55.

Firét ice formed.
Ice extends from shore to shore.

Main channel ice broken up.
Avg depth of snow on shore: 3 in. (8 cm).
" n " " " n 3 in. (8 Cm).

Main channel remains open, 8 miles below and 19 miles

above measuring peint. Avg depth of snow on shore:
14 in. (36 cm).

. . Main channel remained open. Avg depth of snow on shore:

26 in. (66 cm).

Main channel remained " . " "o " "
26 in. (66 cm).
Main channel remained " , " "oow " "
28 in. (71 cm).
Main channel remained " . " " " " "

29 in. (74 cm).

Surface lightly ridged, no cracks. Avg depth of snow on

shore: 31 in. (79 cm).

Surface lightly ridged, " "o " "o "
shore: 34 in. (86 cm). :
Surface lightly ridged, " w oo, "o "
shore: 35 in. (89 cm).
Surface.1ightly ridged, " "o " " " "
shore: 35 in. (89 cm).
Surface lightly ridged, " "o " o "
shore: 35 in. (89 cm).
Surface lightly ridged, few " . " " " "
shore: 35 in. (89 cm).

b, 10. Surface lightly ridged, " " . " oo "
shore:’ 39 in. (99 em). .

' 10. Surface lightly ridged, " " ., " "o "

shore: 39 in. (99 em).

5. 13. Surface lightly ridged, numerous cracks. Avg depth of

snow on shore: U0 in. (102 cm).

5. 13. Surface lightly ridged, numerous " . " "
snow on shore: 36 in. (91 cm).

5. 13. Surface lightly ridged, numerous " . " "
snow on shore: 36 in. (91 cm).

6. 15. Surface lightly ridged, numerous " ., " "
snow on shore: 36 in. (91 cm). '

6. 15. Surface lightly ridged, numerous " , " "

snow on shore: 33 in. (84 cm).

5. 13. Maximum ice thickness observed from 18 Mar to 1 Apr.

Surface lightly ridged, numerous cracks. Avg depth of

- snow on shore: 36 in. (91 cm).

17. L3, Surface lightly ridged, numerous " . " »
snow on shore: 53 in. (135 cm).

18. 46, Surface lightly ridged, numerous " ., " "
snow on shore: 53 in. (135 cm).

12. .30. Surface lightly ridged, numerous " . " "

snow on shore: U8 in. (122 em). .

L, 10. Surface lightly ridged, numerous " . " "
snow on shore: 40 in. (102 cm). Overflow on main
channel.

First signs of breakup of main channel.

Measurements made 140 yd@ south of Department of Transport dock.

Ice first formed.
Surface smooth, no cracks.
Lake frozen over completely.

* TJTce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
A .
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TABLE |1 (Cont 'd)
ICE THICKNESSES (1966-1967)

Date Ice Thickness Snow Depth Remarks
: (in.) (cm) (in.) (em)

Trout Lake# (ONT) (cont'd)

1967
Apr 21 Measurement site has 3 in. of water on top of ice.
28 ) " . " 1 " " n " ] " t " With
1/4 in. of ice on surface of water.
May 12 50. 127. 2. 5. Maximum ice thickness observed.
19 45,5 116. Surface smooth, no cracks from % Nov 1966 to 19 May
1967.
26 b1, 10h. Surface rough, numerous cracks.
Jun 2 25. 6h . Open leads offshore and arcund entire bay.
8 Bay clear of ice.

Unalakleet (Alaska): Measurements made east of post office on Kouwegak River slough.

1966
Oct 22 6. 15. Surface smooth, no cracks.
29 12. 30. " "o, few .
Nov S 21. 53. " heavily ridged, numerous cracks.
12 17. L3, 0. 1. " " " " "o
19 lg ug 2 > 5 ’ " " w 7 " "
f . . . , .
26 32. 81. 12. 30. " " ", " "o,
Dec 3 22. 6h. 7. 18. " smooth, few large cracks.
10 26. 66. . 13. " " " " "
17 31. 79' lg. 33. " " ’ 1" " " .
ol 3&. 86 12 30 o w 2w " "
. . . ) .
31 38. 97. 11. 28. 6 in. of water overflow on top of ice caused by extremely
: ) high - tides. Surface smooth, few large cracks.
1967
Jan T Lo, 107. 25. [ 7 in.(18 cm) water overflow. Approximately 12 in. (30 cm)
ice beneath a water layer apparently attached to the
bottom of the slough. Surface smooth, few cracks.
1k L2, 107. 25. 6k, Very difficult to obtain accurate measurements with'7 in.
(18 cm) overflow on top of ice. Layer of water in
between 42 in. of ice, another ice layer attached to the
bottom. Surface smooth, few cracks.
21 52. 132. 24, 61, Surface smooth, few large cracks. .
28 48. 122. ’ 7. 18. Ice measurement site moved 75 ft further out into the
mouth of the slough. Surface smooth, few large cracks.
Feb L 52. 132. 15. 36. Few cracks.,
11 52. 132.
18 48. 122,
25 51. . 130.
Mar & 51. 130. Surface smooth, few cracks.
o 3. 135, 3. 8. " " Lo "
18 sk, 137. 5. 13. " " ;" " .
25 55. 140, 6. 15. " o, "o
Apr 1 56. 1k40. 6. 15. " moo,o "o,
8 56. 1ho. 8. 20. " o, "
.15 56. 140. 10. 25, " o, " .
22 57. 1hs, 1k, 36. Maximum ice thickness observed. Surface smooth, few
cracks.
29 56. 140, b, 10. Two large holes at center of the slough, each 20 f%
long. Surface water covers the slough and the Unalakleet
River. k4 in. (10 cm) everflow at measurement site.
Surface smooth, few cracks.
May 6 . 52. 132. Fast thaw during past week. Surface smooth, several
large cracks.
1h 42, 10k, . Surface smooth, several cracks.
20 34, 86. Surface broken.
27 " " .

* TIce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967
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TABLE 11 (Cont'd)
ICE THICKNESSES {1966-1967)

Date Ice Thickness

(in.) (cm)

Snovw Depth
(in.) (cm)

Valleyfield* (P.Q.):

1967
Feb 6

13

Mar 3 32. 81. 3. 8.

Welland Canal* (ONT): Measurements made above Guard
1967
Jan 23

Feb 6
13
20
27

13. 33.

Welland Canal* (ONT):

1967
Jan 23

Feb 13 10. 25,

Welland Canal* (ONT):

1967 ’
Jan 23

Feb 6
13

20
27

Welland Canal* (ONT)

1967
Feb 6
13
20 11. 28. 1. 3.
27

Welland Canal* (ONT):

1967
Feb 6
13
20
27

12. 30.

Remarks

Measurements made 500 ft above Valleyfield Bridge 10,

Ridging extends from Valleyfield bridge upstreem for
approximately 1/2 mile. Ice unsafe. Surface heavily
ridged, no cracks. Beauharnois canal and Lake St.
Louis partly frozen over.

No measurement taken. Ice unsafe from 2 Feb to 3 Mar.

Maximum ice thickness observed.

Gate.

Numerous cracks.

Slushly snow cover. .

Surface smooth.

Few cracks.

Maximum ice thickness observed.

Measurements made at Bridge 10.

Numerous large cracks.

Surface smooth, maximum ice thickness observed.

Measurements made at Bridge 18.

QOpen water.

No cracks.
Surface smooth,
observed.

no cracks. Maximum ice thickness

Surface smooth.

" n

Measurements made at Bridge 19.

No cracks.

Surface smooth, no cracks.
Maximum ice thickness observed.
Surface smooth.

Measurements made at Port Colborne Harbor (above Lock 8).

No cracks.
Surface smooth, no cracks.

n " " n

5 .
Maximum ice thickness observed on 20 and 27 Feb.

Welland Canal* (ONT): Measurements made at Port Weller Harbor {entrance to Lock 1).

1967
Jan 30

Feb 6
13
26
27

5.5 1k,

Wild Lake (Alaska): Measurements made approximately

1966
Oct 17
24
25
26

* Tce thickness data avallable in:

CANADIAN DEPT OF TRANSPORT

Open water all month.

Drift ice had slush on surface.

Frozen drift ice. Maximum ice thickness observed.
Drift ice, many open cracks.

Frozen drift ice.

30. yd east of weather station,

First ice in shallow bay. .

Ice in shallow bay, skim’ice floating on water.

Lower half of lake frozen over.

Lake frozen except for approximately 1 x 1/3 mile of
open water at north end. 2 1/2 in. (€ cm) of ice 8 £t
from shore.

ICE 2 DEC 1967



Date

Ice
(in.

TABLE 1l (Cont'd)
ICE THICKNESSES (1966-1967)

Thickness Snow Depth

) (cm) (in.) (em)

Wild Lake (Alaska) {cont'd)

1966
Oct

Nov

1967

Jan

Feb

Mar

Apr

May

Jun

28
30

1
8

15
22
29

16
23
30

5
6
8

3.5 9.

6.5 17.

7. 18. 3.5 9
8.5 22, 3.5 9.
11.5 29. 3.5 9.
13. 33. 5. 13.
1k, 36. 5 13.
16. b1, 5. 13.
18.5 b7, 5. 13.
20. 51. 7. 18.
20.5 52, 7. 18.
20.5 52, 9.5 2k,
21. 53. 9.5 2k,
22, 56. 9.5 24,
23. 58. 10. 25,
24, 61. 10. 25.
25. Eh. 1l. 28,
26. 66. 1l. 28.
26.5 67. 13. 33.
27.5 70. 16. Li,
27. 69. 16. L.
28.5 72. 17. k3.
30. 76. 13. 33.
30.5 - 7. 20. 51.
31.5 80. 21. 53.
33. 8k, 16. ki,
35. 89. 1h, 36.
36. 91. 10. 25,
33. 8l 7. 18.
33. 8k, 6. 15.
31. 79.

20. 1.

Yellowknife* (N.W.T,):

1967

Mar

Apr

May

Jun

* Tce thickness date availabl. in:

17

1k
28

5
12

19
26

2

53.

52.5
5i.
L9,
b1,

2k,

Measurements made approximately 175 yd NW of Pacific Western Airlines float base, on

Back Bay at Yellowknife.

"35. 8. 20.
133. 6. 15.
130. b, 10.
124, 1.5 b,
104 .
61.

Rewarks

Freeze over.

Surface smooth, no cracks.
1 " " "

y .
" n woooon

2
" " " "
5 .
" " " n
y .
" " " "
y .
" " " I
y .
" n 1 "
N .
" " " n
) .
" " 1" "
B .
" i " "
, .
" I 1 "
, .
" " " 1
A .
I n " 1"
B .
" " " "
, .
" " " "
5 .
n n " "
, .
n " n "
B .
w " " "
) .
u n " I
’ " 1 '
Frozen overflow, .

" " " "

, .
3 in. (8-cm) water overflow under snow from 16 to 30
Apr. Water started flowing onto lake from stream.

Maximum ice thickness observed. Streams started flowing.

Surface smooth, no cracks.
n " I "

B .
" " M "

.

1 "

k]
rough, few .
Water overflow covering lake mcst of month., Open water
around edges. Surface rough, numerous cracks.

Large leads.
Ice broken up in small pieces.
Lake completely free of ice.

Surface smooth, no cracks from 4 Nov 1966 to 17 Mar 19€7.

" ", few M " 24 Mar to 14 Apr.
Maximum ice thickness observed. Surface candled, few
cracks 21 and 28 Apr.

Surface moderately rafted, few cracks.
" snow wet, few cracks.

smooth, few cracks.

1 in. water on surface, few cracks.

n

Ice unsafe, open water out to 25 ft from shore.

CANADIAN DEPT OF TRANSPORT ICE 2 DEC 1967.
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Date

Alert* (N.W.T.

1967
Dec

1968
May

Alert* (N.W.T.):

1967
Oct

Dec

1968
May

Allakaket (Alaska):

1967
Oct

Nov

Dec

1968

Jan

Feb

Mar

* Tce thickness data available in:

8

10

31

27

1
8

10

31

7
14

21
23
28

L
11

25

16
23
30

23
30

):

Ice Thickness

(in.)

(em)

TABLE 11}

51

ICE THICKNESSES (1967-1968)

Snow Depth

(in.) (cm)

Remarks

Measurements made 500 ft NW of hydrographic bench mark near center of Dumbell Bay.

79.

Measurements made on Dumbell Lake,

80.

8.

1k,
15.

16.
17.
18.
22,
2k,

25.
26.

30.

31.
33.

33.
34,

3k,
34,
3k,
3k,
34,

201

203.

20.
30.
36,
38.

Li.
43,
L6.
56.
61.

6L
66.
T1.
76.

79.
8h.

8l
86.

86.
86.
86.
86.
86.

12, 30.

2, 61.

10. 25.
12. 30.
15. 38.

5. 13.

5. 13.

7. 18.
15 38.
15 38.
20. 51.
15. 38.
15. 38.
13. 33,
15. 38.
15. 38.
18. L6.
1k, 36.
13. 33.
23. 58.
23. 58.
23. 58.
22, 56.
21. 53.

‘cracks,

Surface smooth, no cracks from 15 Sept to 8 Dec. Ice
auger badly damaged when froze into the ice. New auger
ordered.

First ice report since 8 Dec 1967 due to damaged ice
auger.

Surface smooth, no cracks all month. Maximum icé
thickness observed.

200 ft south of station pump house.

Surface smooth, no cracks from 22 Sept to 27 Oct.

" L " “ 3 Nov to 1 Dec.
Ice auger was badly damaged and cannot be effectively
used. New auger has been ordered. Surface smooth, no

First ice report since 8 Dec 1967 due to damaged ice
auger.,

Surface smooth, no cracks all month. Maximum ice
thickness observed.

Measurements made in front of St. John's-in-the-Wilderness Church.

Slush ice flowing in river.

Shore ice 1 in. (3 cm) thick. Snow on ice 3 in. (8 cm)
in depth. Surface smooth.

Shore ice 2 in. (5 em) thick, " " " 6 in.

(15 cm) in depth. Surface smooth.

River frozen over. Ice very smooth with no overflow.
Snow on ice 4 in. (10 cm) in depth.

Shore ice 4 in. (10 cm) thick. Snow on ice 8 in.

(20 cm) in depth. Surface smooth.

Surface smooth.

f "

10 in. (25 cm) of water overflow on ice.

Surface smooth.

Strong winds all night.

CANADIAN DEPT OF TRANSPORT ICE 1  NOV 1968
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Date

1968
Apr 6
13
20
27

May &

21
22
24
26

Ice Thickness

(in.) (cm)

Allakaket (Alaska) (cont'd)

3h.
35.
35.
35.

35.

Baker Lake* (N.W.T.):

1967
oct 27

1968
Feb 20

Apr 26

May 8
10
17
24
31

Jun

7
14

21
28

Barrow {Alaska):

1967
Sep 20

Oct 21
28
31

Nov b4

85.

85.
85.
8.
82.
82.

81.
5.

Ti.
51.

TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
21. 53.
22, 56.
20. 51.
20. 51.
1k, 36.

Remarks

Maximum ice thickness observed from 13 Apr to 4 May.
Water 2 ft deep over the ice.
Same open water at mouth of Alatna River.
Open water at mouth of Alatna River.
" " about 50 yd above measurement site.
Water up 3 ft. .
Open water area approximately 8 ft in width and 30 yd
in length.
Water 1 ft deep on ice.
Open water area approximetely 12 ft in width and LO yd
in length.
Ice breaking up at mouth of Alatna River.
Anchor ice rising from bottom. .
Ice jamming upstream near bend of Koyukuk and Alatna
Rivers.
Surface ice moving, water rising fast.
Ice running bank to bank in river.
Ice flowing " " n " " .
Some ice flowing in river.
Small amounts of ice on Alatna River,

Measurements made 500 ft south of meteorological pump house.

216.

216.
216.
213.
208.
208.

206.
19z,

180,
130.

Aircraft reports lake frozen for 10 miles to the east
and no open water visible. Surface smooth, few cracks.

Scheduled measurement for 16 Feb delayed due to stomm
of 15 to 19 Feb. Storm had 50 to 80 mph winds, zero
miles visibility and air temperatures between -30° and

-35°F.

Meximum ice thickness observed 26 Apr to 17 May.

Surface smooth, no cracks from 3 Nov 1967 to 14 June.
1968.

Surface " , few " 21 to 28 Jume.

Measurements made on Imikpuk Lake at approximately 140 ft ENE and bearing 060° true from
U.S. Navy Arctic Research Lab water intake.

13.

16.

16.

33.

b1,

5 Lo,

* TJce thickness data available in:

2. 5.
1. 3.
2, 5.

First shore to shore ice observed.

Surface lightly ridged, no cracks. 2 in. (5 cm) crusted
snow on surface, overlying a layer of honeycombed
crystals (probably depth hoar).

Avg depth of snow: 2 in. (5 cm), medium packed.

No leads or cracks.

Irregular drifting, firmly packed snow sufficient to
support 180 1b in most .areas. Snow depth varies

from 1.5 to 4 in, (4 to 10 em). Surface lightly

ridged, no cracks. Avg depth of snow on shore: 2.5 in.
(6 em), firmly packed.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968



Date

1967
Nov 11

18

25

30

Dec -2

16

23

30

1968
Feb 3

10

17
24

Mar 2

16
23

30

Barter Island

1967
Oct 1k
21
28

Ice Thickness

(in.)

Barrow {Alaska) {(cont'd)

23._

25.

28.

31.
- 33.5
3k,

37.

L3,
45,

48,

50.

515

50.5
5345
sh.5
55.

(Alaska):

10.
1.

12.5

58.

T1.

79.
85.
86.
9k,

109.

11k,

122.

127.

131.

i28.
136.
138.

1k,

1.5

12.

12.

10.

107

15.

20.

Measurements made
Road, at about 10

25.
28.

32.

TABLE 111 (Cont 'd) >3
Ice Thicknesses {1967-1968)

Snow Depth

(in.) (cm)

6.
10.
1,
18.

30.

30.

25.

25.

' 38.

51.
51.
hi.
38.

Remarks

Snow more firmly packed than on 4 Nov.
2 to 4 in. (5 to 10 cm). Surface lightly ridged, few
cracks. Avg depth of snow on shore: 3 in. (8 cm).

Snow firmly packed, depth on ghore varies from 2 to k&
in. (5 to 10 cm). Surface lightly ridged, few cracks.
Ice cracks (3 to 1 in. in width) observed, approximately
every 40 to 50 ft and extending an undetermined distance
in various directions.

Bottom 1.5 in. (4 cm) of snow cover during Nov consisted
of depth hoar. Surface lightly ridged, few cracks. Avg
depth of snow on shore: 3 in. (8 em). :

Few cracks in ice approximately every 50 ft, mostly 1/2
in. in width. One crack 3 ft from point of measurement
is 3/& in. in width, another approximately 70 ft from
point of measurement is 1 in. in width.

Depth varies from

Cracks in ice approximately every 50 ft are mostly 1 in.
in width. One crack 60 ft SSW of measurement site is 1
in. in width. Surface lightly ridged, few cracks.

Light fresh snow obscured all but one crack 1/2 in. in
width. Surface lightly ridged, few cracks.
Cracks in ice are 1/4 to 1/2 in. in width.
lightly ridged, few cracks.

Light fresh snow. Two cracks in ice 1/k to 1/2 in. in
width. Surface lightly ridged, few cracks.

Bottom*1} in. (4 em) of snow cover during Dec consisted
of depth hoar. Surface snow cover in general is suffi-
ciently packed to support the weight of a 170 1b man.
No cracks in ice visible due to heavy snow cover.
Surface lightly ridged, No data for Jan 1968.

Surface

Surface lightly ridged, few cracks.
11 in. (28 cm), firmly packed.

One crack in ice, 1 in. in width approximately 60 £t south
of site. Surface lightly ridged, few cracks. Avg depth
of snow: 11 in., (28 cm), firmly packed. .
Surface lightly ridged, few cracks. Avg depth of snow:

12 in. (30 cm), very firmly packed.

Bottom 1 in. (3 cm) snow cover during Feb consisted of
depth hoar. Surface cover sufficiently packed to support
the weight of a 170 1b man. Cracks in ice mostly 1/2 in.
in width and located between the jetty and the measure-
went site. Surface lightly ridged, few cracks. Avg

depth of snow: 12 in. {30 cm), very firmly packed.

Avg depth of snow:

Only one crack visible approximately 60 ft south of site.
l% in. wide. Surface lightly ridged, no cracks. Avg
depth of snow: 12 in. (30 cm), firmly packed.

Surface lightly ridged, no cracks. Avg depth of snow:

12 in. (30 em), firmly packed.
Surface lightly ridged, no cracks.
13 in. (33 em), firmly packed.
Surface lightly ridged, no cracks.
13 in, (33 em), firmly packed.
Bottom 1 in. (3 cm) of snow cover during month consisted
of depth hoar. New and drifted snow obscured any sign
of cracks from 16 to 30 Mar. Maximum ice thickness
observed:; Surface lightly ridged, no cracks. Avg depth
of snow: 13 in. (33 cm), firmly packed.

" " " "

" 0 n "

about 1 mile SE of living quarters on a lake south of Tropo
to 25 yd offshore.

8.
10.

15.

Surfacé smooth, no cracks.

" v, " . Avg depth of snow on shore:
2 in. (5 cm).
Surface lightly ridged, no cracks.
shore: 3 in. (8 cm).

Avg depth of snow on



>4 TABLE 11} (Cont'd)

ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks
(in.) . (cm) (in.) (cm)

Barter Island (Alaska) (cont'd)

1967
Nov 3 20. 51. 3. 8. Complete ice cover (shore to shore) on lake. Surface

smooth, no cracks.

11 26. 66. Few cracks in ice observed. Surface lightly ridged.
Avg depth of snow on shore: 10 in. (25 cm).

17 29. h. 1.5 " Few cracks in ice observed, from a few inches to a few

- feet in length. Surface lightly ridged. Avg depth of

smow on shore: 8 in. (20 cm).

26 31. 2. 0.5 . 1. NMumerous cracks in ice over entire lake. Length varies
from a few feet to several feet and multi-branched.
Surface smooth. Avg depth of snow on shore: 9 in.

(23 em).

Dec 2 33. 8k 0.5 1. Snow on lake varied from none to drifts up to approxi-
mately 20 in. (51 cm).

16 L6, 117. Strong winds have created large patches of snow-free
surface over ice. Large snow drifts located around
edges of lake.

23 b, 119. 6. 15. More uniform snow cover on lake 6 to 10 in. (15 to 25 cm),
with no snowless patches.

31 kg, 125. 10. 25. Surface smooth with numerous cracks in ice throughout
Dec. Cracks were a few inches to several feet in
length. Most ice fractures well below surface of ice.
Relatively deep snow cover over lake, gently rolling
drifts to 24 in. Avg depth of snow on snore: approxi-
mately 13 in. (33 cm). Cracks in ice noted only after
scraping away snow.

1968
Jan 6 Lo, 125. Numerous large cracks in ice several feet in length, 1/4
in. in width. Snow cover irregular, rolling drifts.
Snow cover varied from open patches to 24 in. (61 cm)
or more in drifis.

13 L9, 125. 19. L8. Strong winds (up to 45 knots) from 13 through 15 Jan
completely covered lake surface; large drifts observed
with some "gullying".

20 52. 132. 12. 30. Strong winds varied snow depth considerably, large
drifts present, some pitting and gullying.

27 53. 135. 12. 30. Lake completely covered with snow. Snow very hard
and densely packed, probably due to continuous strong
winds.

Feb 3 53. 135. 8. 20. Lake completely covered with snow. Surface mostly

rolling drifts up to 36 in. (91 cm) deep.

10 53. 135. 12. 30. Strong winds during week have packed snow very hard.
Large patches appear to have frozen to the ice.
Snow surface is flat and smooth.

17 53. 135. Large patches of ice surface free of snow. Drifts up
to 24 in. (61 cm) are still present.

24 53. 135. - Snow cover softer then previously cbserved. Thickness
of ice at the Barter Island water intake hole is 42 in.
(107 ecm). This site is closer to shore and 25 yd east
of observation site.

Mar 2 58. 147, 3. 8. Lake. completely covered with snow, drifts are 24 in.
(61 cm) high and surface is somewhat pitted.

16 63. 160. 9. 23.

23 68. 173. 3. 8.

30 70.  178. Numerous cracks in ice present all winter. No leads
or openings anywhere, cracks are quite deep. Several
large patches of snow-free ice on lake surface, other-
wise lake covered with rippled snow, drifts are 24 in.
(61 cm) high. Ice thickness varies; area about 8 ft
from measurement site avg is 7L in. (180 cm) thick and
at water hole site avg is 49 in. {124 cm) thick, but
the later site is kept open artificially.



Date Ice Thickness
(in.) (em)
Barter Island (Alaska) (cont'd)
1968

Apr 6 70. 178.

13 70. 178.

20 69. 175.

et 69. 175.

May 5 67. 170.

11 65. 165.

19 62. 157.

26 57. 145,

30 49, 12k,

Jun 8 k2, 107.

15 33.5 85.

2 21.5 55.

29 13. 33.

TABLE I11 (Cont'd)

55

ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
3. 8.
6. 15.
3. 8.
3. 8.
3. 8.
2.5 6.
1.5 ['%
2. 5.
1.5 L,
4, 10.
trace

Remarks

Snow cover over entire lake. Snow relatively loose.
Maximum ice thickness 30 May to 6 Apr.

Top layer of snow rather brittle except for approxi-
mately 1/4 in. loose new snow on surface.

Cracks on ice less numerous than during previous
months. Length of cracks also shorter although still
quite deep.

Avg depth of snow on shore: 22 in. (56 cm); rather loose
except for crusty l/h in. top layer.

Some drifted and rippled snow near site. Avg snow density:
0.328 g/em3.

Snow smooth, crusty with some slight ridging. Avg

snow density: 0.317 g/cma.

Surface crusty down to 1/2 in. deep. Avg snow depth on
shore: 11 in. (28 em); avg density 0.303 g/cm3

Surfane crusty down to l.Im. deep and pitted. Avg

snov density: 0.248 g/cmd.

Avg snow density: 0.201 g/cns. Surface smooth, few
cracks.

Lead extends across lake, 200 yd in length and U in.

in width. Others on lake are 30 yd in length and 1

to 3 in. in width. Surface smooth, numerous cracks.
Surface smooth, numerous cracks.

Part of lake covered only with pancake ice. Some areas
soft to walk on. Ice measurements terminated due to

‘rapid melting (45° to SUOF during part of the day).

Ice near shore still fast in numerous spots. Surface
smooth, many cracks.

'Beauharnois*”(P.Q;): Measurements made at three sites: 3000 ft above Valleyfield Br-idge 10, LOO ft below
Tock 3, and 400 ft above Lock L. Remarks pertain to all sites.

1968
Jan 22
29

Feb 5

26 28. T1.
29

Mar 5 27. 69.
1k 26. 66.

19 23. 58.
21

Surface heavily ridged, no cracks.
" needle ice.
" solid, no cracks.
Maximum ice thickness observed at 400 ft below lock 3.
From bridge 10 to entrance of Lake St. Francis channel
is frozen with a few areas of open water. Beauharnois
canal frozen over with clear ice except from Hydro-
Quebec camp 3 to bridge 10. Lake St. Louis frozen
over except at power discharge area.

Maximum ice thickness observed at 3000 ft above
Valleyfield bridge 10.

Maximum ice thickness observed on 26 Feb and 14 Mar at
40O ft above lock k.

Surface solid ice from 12 Feb to 21 Mar.

Bethel (Alaska): Measurements made 4O yd from the shore of Kuskokwim River, south of Nerby's store.

1967
Oct 20
21
. 25
28
29 5. i3.

* TJce thickness data available in:

1.5

River clear of ice except for some places near chore.
Sub-freezing nights, river frozen ove: smooth with

very few ridges.

Children skating on ice.

A few local residents crossed river ice.

Measured ice close to shore at three locations, obtained
readings of 5, 5%, and 6 in. Surface smooth, no cracks.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968 .
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TABLE 111 (Cont 'd)

ICE THICKNESSES (1967-1968)

Date Icze Thickness Snow Depth Remarks

(in.) (cm) (in.) (em)

Bethel (Alaska) (cont'd)

1967
Nov 1 Piper cub landed on ice.
2 River ice has film of water on it.
6 4.5 1l. Surface smooth, no snow on ice, no cracks.

11 A few planes parked on ice were taken off due to thin
ice.

12 Wheels of last plane parked on ice melted through. No
reading due to thin ice and considerable water overflow.

16 Local residents walking on ice.

19 5. 13. Surface smooth, no cracks.

22 Plane parked on ice again.

26 8.5 22, trace Snow drifts up to 6 in. (15 cm) deep on ice.

Dec 3 11.5 29. 1. 3. About 1/3 of ice surface still clear of snow. Surface
smooth, no cracks. Avg depth of snow on river: 3/4 in.
(2 cm).

10 18, L8, Surface smooth, no cracks. Avg depth of snow on river:
1/2 in. (1 cm).

17 20.5 52. About 1/4 of ice clear of snow and drifts up to 8 in.
(20 cm) in heigth in spots. Ice thickness in middle of
river was 21.5 in. (55 cm) with no snow. Surface smooth,
no cracks. Avg depth of snow on river: 1 in. (3 cm).

2L 22.5 57. trace About 20% of river ice still clear of snow and drifts are
up to 6 in. (15 cm) deep in spots. Avg depth of snow on
river: 1.5 in. (4 cm).

1968
Jan 1 Rain during past week caused overflow on ice.
2 23, 58. Surface smooth, no cracks.
7 24, 62. Ice thickness in middle of river 25.5 (65 cm) with no
, snow cover. Surface smooth, few cracks.

1k 25,5 65. ) 1. .3.. Iée surface 1/3 clear of snow. Snow packed on Bethel
half of river due to car and plane travel. Surface
smooth, few cracks.

21 29.5 75. Surface smooth, few cracks.

26 Overflow of water covered most of river ice. Water was
sbout 1/2 in. deep at measuring site.

28 31. 9. River had small areas of shell ice. Ice thickness in
middle of river was 33 in. (84 cm) with no snow. Surface
smooth, few crecks.

Feb L 33, 8. Surface smooth, no cracks.

11 36. 9l. 1. 3. Ice thickness in center of river was 37.5 (95 cm) with
1.5 in. (4 cm) avg snow cover depth. Surface smooth,
no cracks.

18 38. 97. River water is low, river ice is much lower than the

. attached shore ice. Surface smooth, few cracks.

25 38. 97. Ice thickness in center of river was 40.5 in. (103 cm),
no snow cover. Trace of snow covers about 3/h of river.
Surface smooth, numerous cracks,

Mar 3 38.5 98. 1. 3. Snow depth varied from none to about 5 in. (13 cm).
Surface smooth, no cracks.

10 Lo, 107. 1.5 L. " v, "o

17 4o.5 103. 1.5 b, " v, "

2k b1.5 105. 1.5 L, Ice thickness 20 ft from measuring site was 41.5 in.
(105 cm) with 2 in. (5 cm) snow., Surface smooth, no
cracks.

31 Lo, 107. 1. 3. Surface smooth, no cracks.,

Apr 7 ho,5 108. trace Maximum ice thickness observed, Surface smooth, no
cracks.

1h Lo, 107. 1. 3. Ice thickness 43 ft.from measurement site was 4k4.5 in.
(113 cm) and in middle of river 4k in. (112 cm). Some
water overflow on south side of river. Surface smooth,

. no cracks. ’

21 Lko.s 103, Measurement site had 3 in. (8 cm) slush and 9 in.

(23 cm) of soft ice on top. Avg depth of slush was 2 in.
: (5 cm) on river. Surface smooth, no cracks.
28 34, 86. Ice crystals 4 in. (10 cm) in depth observed on top of
" ice cover. Bottom 26 in. (66 cm) of ice cover was soft.
Top 8 in. (20 cm) was firm. Surface smooth, few cracks.



Date

Jce Thickness
(in.)

Bethel (Alaska) (cont'd)

1968
May

5

H O = o)}

1
1
12
13

14
16

7

19
20

Bettles (Alaska):

1967
Oct

Nov

Dec

1968

Feb -

22
28

N
11

18
25

16
23

30

13

20
27

17
2l

3k,

(em)

86.

TABLE 111 (Cont 'd)
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ICE THICKNESSES (1967-1968)

Snow Depth

(in.) (cm)

Remarks

Top 12 in. (30 em) of ice at measurement site were rotten,
next 10 in. (25 cm) below that were firm and the bottom
12 in. (30 cm) were soft. Three other sites all haa

36 in. (91 cm) of ice with top 12 in. (30 cm) of it
rotten, next 12 in. (30 cm) firm, and bottom 12 in.

(30 cm) soft. A light pickup vehicle was driven on the
ice. BSurface smooth, few cracks.

Tide action has piled ice on south side of river near
a sand bar.

last plane was removed from ice.

Tundre buggy had trouble crossing ice.

Dog team crossed river; ice is black in color.

Water started to rise.

Water covering l/3 of ice on south side; north side had
considerable overflow.

Shore ice breaking up and large holes can be seen in ice.
Ice moved but two men still crossed river.

Jce moved a little and then jammed.

Ice moved rapidly on the 15th and 16th .down channels on
both sides.

Highest water to date. Loose ice running near center
of river. Boats and planes started to use river.

Small amount of ice left near banks of river.

Ice entirely gone.

Measurements made at Evansville about 100 ft offshore on Koyukuk River.

20.
19.
19.
19.
18.
19.
18.

28,
28.

27.

27.

27.
27,

19.
20.

23.
2k,
28.
Lé.
51.
L8.
L8,
L8,
L6.
48,
L6.

T1.
T1.

69.

€9.

69.
69.

8.
10.
ik,
15.

12.

-

.

12,
15.

1k,
1k,

1.
6.

27,
28.
15.
10.
20.
25.
36.
38.
30.
23,
20.

20.
30.

30.
38.

36.
36.

Surface smooth, no cracks.
n " I "
N .

Layer of water near top of ice cover. Surface smooth,
no cracks.
Surface smooth, no cracks.

" " " 1t
.

. J
Layer of water near top of ice cover. s
no cracks.

1l in. water near top of ice layer. Surface smooth, no
cracks.

1/2 in. water near top of ice layer. Surface smooth,
no cracks.

Surface smooth, no cracks.

Two layers of water each 0.5 and 4 in. deep separated
by thin ice layer all below surface ice layer. Surface
smooth, no cracks. ’

Surface conditions similar to that on 23rd.

Surface smooth, no cracks.

9 in., of water near top of ice on 6 and 13 Jan. Surface
smooth, no cracks.

Surface smooth, no cracks.

2 in. layers of water observed 7 in. from the top of

ice on 20th and 27th. This thickness unusual for
Bettles, normally ice is thicker. Surface smooth, no
cracks.

Surface smooth, no cracks. Snow soft and loose.

There was still about 1/2 in. layer of water in between
the ice sheet. Surface smooth, no cracks, snow cover
soft and loose.

No water layers observed during drilling of ice.

Surface smooth, no cracks, snow cover soft and loose.
n " "o " " "n " " n
.y 2 -
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Date Ice Thickness

(in.) (cm)

Beetles (Alaska) (cont'd)

1968
Mar 2 28. 71,
9 28. L.
16 30. 76.
23 30. 76.
30 31. 79.
Apr 6 31. 9.
13 31. 79.
20 32. 81.
27 32. 81.
May 4 32, 81.
11 31. 79.
18 28. TL.

Brochet* (MAN):

1967
Oct 29
31

Nov 2

1968
Feb 24

Mar 30

Apr 6
13
20
27

May U4 L6, 117.

11 39.5 100.

18 3k 86.
24

Cambridge Bay* (N.W.T.):

1968
May 31 83.- 211.
Jun 7 83. 211.
b 80. 203.
21 76. 193.
28 59.5 151.

Canyon Village (Alaska):

1968
Feb 2h 32. 81.
Mar 2 30. 76.
9 30. 6.
16 30. 6.

* Tce thickness data available in:

TABLE 111 (Cont'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
22, 56
19. 48,
19. L8,
19. L8.
18. 46,
17. Ly,
20. 52.
_20. 52,
20. 52.
11. 28.

1. 3.

1.

1h.

CANADIAN DEPT OF TRANSPORT

Measurements made approximately 300

Measurements made in front

36.

. Remarks

Surface smooth, no cracks, snow cover soft.
" " U " " " "
B .

2
s .
2

’ .
» .

B .
Cold weather has prevented any melting or ablation
of ice. BSurface smooth, no cracks.

Meximum ice thickness observed between 20 Apr and 4
May. Surface smooth, no cracks.

Surface smooth, no cracks.

Small cracks in ice caused by rising water.
observation.
week.

Final
Ice expected to be gone within one

yd from shore on Brochet Bay of Reindeer Lake.

Bay covered with snow and slush.
Snow and slush on bay frozen over.

Young clear ice developed. -

Surface smooth, no cracks from 4 Nov 1967 to 24 Feb
1968.

Surface smooth, few cracks all month.

" lightly rafted, few cracks.
n " " S " .
" " " n "
)

" " ", numerous cracks.

50% of bay covered by 2 to 6 in. of water.

Approximately

Surface lightly rafted, few cracks. Maximum ice
thickness observed.
Surface lightly rafted,
Surface moderately rafted
Ice safe to walk on due to extensive candllng. Leads
opened up across the bay, 50% of bay covered with candled

ice.

numerous cracks.
" n

Measurements made 100 yd SSE of townsite dock.

'
.

Surface smooth, no cracks from 4 Oct 1967 to 31 May
1968.

Maximum ice thickness observed on 31 May and 7 June.

Surface smooth, few cracks.
"
" no " A
" " " "
’ .
"

, Tew .

of the village, in the middle of Porcupine River.

Surface smooth,
drifting.

no cracks. Snow hard packed, some

Surface smooth, .
" "
R .
" " " " . Avg snow depth:
(36 cm), hard packed between 2 and 16 Mar.

14 in.

ICE 1 NOV 1968



TABLE 111 (Cont 'd) 59

ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (em)

Canyon Village (Alaska) (cont'd)

1968
Mar 23 33. 8. 11. 28. Surface smooth, no cracks.
30 32. 81. 11. 28, Snov depth hard packed between 16th and 30th. 3 in.
(8 cm) of snow inundated with water and refroze.
Surface smooth, no cracks.
Apr 6 32, 81. 11. 28. " e, R
13 32. 81. 11. 28. v o, "o,
20 32. 81. 1l. 28. " o, "o,
27 32. 81. 10. 25. Small opening in ice observed 1/k mile above village.
Surface smooth, no cracks.
May 1 Huge opening l/h mile above village.
2 About 2 ft of water covered ice during the night and
gradually drained through.
L 36. 91. Maximum ice thickness observed. Surface honeycombed,
numerous cracks.
6 Water on ice on both sides of river.
11 3h. 86. Surface honeycombed, numerous cracks.
12 Water pose about 12 in.
16 : Both shores flooded.
18 Ice started moving at 1055 ILST.
20 Considerable ice still in river.
25 River clear of ice, but considerable amount still on

both shores.

Cape Parry* (N.W.T.): Measurements made on Gillet Bay, approximately l% miles south of Federal Electric's
hangar. Measurements taken approximately 300 yd from shore.

1967
Sep 2k Shore lead on north edge of bay. Dimensions approxi-
mately 100 yd by 150 yd.

29 Shore lead still observed.

30 Gillet Bay filled by flowing winter ice. Floes very
hummocked. Young ice formed in areas between the ice
floes. 1Ice measurements on 24 and 29 Sept taken on
young ice. Amundsen Gulf remains ice free.

Oct 12 Shore lead frozen over.
Nov 9 4 mile-wide open lead in east-west direction 5 miles off-
shore from 1 to 9 Nov.

10 Lead frozen over.

30 Few wide cracks on Ammdsen Gulf from 25 to 30 Nov.
These leads freeze over and reform depending on wind
speed and direction.

Dec 22 Several leads in Amundsen Gulf.

23 All leads frozen. Surface smooth, few cracks from 24 Sept
to 23 Dec.

29 Surface smooth, numerous cracks.

1968 -
Jan 5 Surface smooth, few cracks.

10 Open lead in east-west line 4 miles offshore from 2 to
10 Jan on Amundsen Gulf.

12 Surface smooth, few cracks.

1k 1 to 2 mile-wide lead due to south winds. Lead
running in east-west direction on gulf.

19 Surface smooth, few cracks.

20 Lead frozen.

26 Surface smooth, few cracks.

Feb 2 - " n' 5 " n .
8 1 to 2 mile-wide lead 2 to 3 miles offshore.
9 Surface smooth, few cracks.

* TJIce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 1  NOV 1968



60 TABLE 141 {(Cont'd)

ICE THICKNESSES
Date Ice Thickness Snow Depth
Cape Parry* (N.W.T.) {cont'd)

1968
Feb 1k

16

23
29

Mar 2

Apr 20

May 24 65. 165. 9. 23,
31 61. 155.

Jun 7 55. 140,
1L W7, 119.
21 37. 9k,

28 37. 9h.

Jul 5 13. 33.
13
16

Cartwright* (NFLD): Measurements made approximately
Sandwich Bay.

1967
Dec 29
1968
Jan 6
13
22
27
Feb 22
o2k

(1967-1968)

Remarks

1 to 2 mile-wide lead on Amundsen Gulf 2 to 3 miles
offshore from 8 to 14 Feb.
Surface smooth; few cracks from 5 Jan to 16 Feb.

" lightly hummocked, few cracks. '
Lead on Amundsen Gulf 2 to 3 miles offshore. Length
and width unknown due to fog over open water area.

Surface moderately ridged, numerous cracks.
" " " "
» .
» .
» .

5 .
No leads on Gillet Bay throughout the month. Constant
opening and closing.of lead in east-west direction 5
miles offshore on Amundsen Gulf. Open leads observed
on 5, 10, 12 to 14, 16 to 20, and 23 to 31 Mar.

Pilot reports indicate that open leads extend beyond
10 miles offshore on Amundsen Gulf.

Maximum ice thickness observed.

Open lead on Amundsen Gulf throughout month varying
from approximately 1 to 8 miles offshore. Lead
running in east-west direction. Width estimated
between 1 and 8 miles. Aircraft indicates that a lead
runs from 50 miles west of Cape Parry to Cape Young in
a straight line. Width estimated 1 to 5 miles. Snow
extremely wet due to warm temperatures. Approximately
2 in. of water exists on most areas of ice.

First breakup of winter ice on Amundsen Gulf. Ice in
Gillet Bay becoming slushy.

Throughout period open lead on Amundsen Gulf 1 to 5
miles offshore running in east-west direction. Landfast
ice out approximately 1 to 3 miles offshore. Surface
moderately ridged, numerous cracks from 2 Mar to 28 June.

Numerous cracks on Gillet Bay. Surface smooth,
numerous cracks.

Breakup of Amundsen Gulf. Few ice growlers left near
shore.

Gillet Bay approximately l/lO covered with slush and
vinter ice.

200 yd south of USAF dock in Cartwright Harbour of

Surface lightly ridged.

smooth.
" "

n "

Variable depths of snow covers Cartwright Harbour,
surface very rough. Area between Cartwright mainland
and Barl Island usually open in past years is now
completely frozen over.

Severe wind and snow storm.
Ice surface covered with drifted hard packed snow. Avg
snow depth: 13 in. (33 cm).

% Tce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 1  Nov 1968



Date

1568
Mar 10

10

Caughnawaga* (P.Q.):

1968
Feb 26

Mar U
11
18

Chalkyitsik (Alaska):

1968
Jan 21
27

Feb 3
17
2k

Mar 2

16
23

30

* TJce thickness data available in: CANADIAN DEPT OF TRANSPORT

Ice Thickness
(in.)

Cartwright* (NFLD) (cont'd)

31.
30.5
26.5
26.5

TABLE 11 (Cont 'd) 61
ICE THICKNESSES (1967-1968)

Snow Depth

(cm) (in.) (cm)

79. 17.
7.
67.
67.

23.

L3,

Remarks

Surface lightly ridged, no cracks from 2 Feb to 10 Mar.
" moderately "' , " " on 16 and 23 Mar.
" Lightly "o, v .

Maximum ice thickness observed.

Surface smooth, no cracks from 5 to 20 Apr.
9 in. (23 cm) slush on top of ice. Surface smooth, no
cracks., ’

Slush on ice, numerous small holes caused by melt around
rocks and other objects. Surface smooth, no cracks.
Cartwright Harbour 95% ice-free, drifting ice pans
moving around with the tide. A balt of ice just east

of Earl Island extends approximately 13 miles to the
Black Head and Cartwright approaches.

Jce unsafe.

Measurements made approximately 3600 Tt above Canadian Pacific Railroad bridge.

25.

23.
20.

64

58.
51.

20 ft from the river bank.

2k,
2k,

26.
27.
27.

29.

28.
28.

29.
31.

28.

61. 16.
61. 18.
66. 18.
69. 19.
€9. 17.
Th, 18.
71. 17.
TL. 18.
Th. 18.
79. 1b,
71. 17.5

L1,
L6,

L6.
L8.
43,

L6,

43,

Lé.
L6,
36.

bh .-

Maximum ice thickness observed. Numerous cracks all .
month.

Few cracks.
Surface moderately ridged, few cracks.
Large ice crack near canal wall. Ice rotten.

Measurements made on the Black River, 200 yd north of the village community hall and

Surface smooth, numerous cracks.

Cracks in ice due to thermal expansion , air temperatures
-579 to -60°f. No open cracks visible. Cracks 3/h in.
in width were observed in ice by shoveling snow off the
ice for about 60 ft across the river. River being used
as a landing field for airplanes.

Surface smooth, numerous cracks.

it " " "

5 .

" ", " " . Avg depth of snow:
19 in. (48 cm).
One large crack in ice running in south to north
direction across part of river used as air field. Crack
approximately 2 in. in width but is not open. No open
cracks visible. Ice thickness on a nearby lake was 26
in. (66 cm) with 19 in. (48 cm) snow cover.

Surface smooth, numerous cracks. Avg depth of snow:
18 in. (46 cm).
Surface smooth, " " .

" "

" "
.

2
Maximum ice thickness observed. Ice thickness in near-
by leke 283 in. (72 cm) and snow cover 14 in. (36 cm),
Snow on lake and river is very loose and powdery, Snow
starting to pack and form a crust on top. Surface
smooth, numerous cracks. Avg depth of snow: 18 in.
(46 cm).
No new cracks in ice observed.

ICE 1 NOV 1968



62 TABLE IV (Cont 'd)

ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (em)

Chalkyitsik (Alaska) (cont'd)

1968
Apr 6 30. 76. 17. 43, Surface smooth, numerous cracks. Avg depth of snow:
19 in. (48 cm).

13 29. Th. 19. 48, Surface smooth, " R

20 30. 76. 18.5 L7. " "o, " "o

27 29. Th. 16.5 ko, No open or new cracks in ice observed. Ice thickness in
nearby lake is 30 in. (76 cm), snow cover 16 in. {41 cm).
Surface rough, numerous cracks. Avg depth of snow:

17 in. (43 cm).

30 . Snow depth down to 6 in. (15 cm). Weather warm and snow
melting quite fast. Some water flooding beneath the snow
on lake and river ice.

My 6 30. 76. 3. 8. 'Ice thickness on nearby lake 30 in. (76 cm), snow cover
6 in. (15 em). Surface rough, numerous cracks.
ié Water started to rise in river.
8 Water rising fast. Unable to get on river ice.
10 Ice broke and started to run at 2000 LST.
11 Ice jammed below and above village, village partly
: flooded.
13 ) Ice jam broke and water flowing freely in river.

Chesterfield Inlet* (N.W.T.): Measurements made on Spurrel Inlet of Hudson Bay, approximately 1800 ft east of
operations building.

1968

May 17 63. 160. 12. 30. Maximum ice thickness observed.

26 59.5 151. Surface smooth, no cracks from 1 Dec 1967 to 26 May
1968.

Jun 1 60. 152,
8 60. 152,
15 59. 150.
22 58. 147, Surface "o, few ¥ " 1 to 22 June.

Clyde River* (N.W.T,): Measurements made on Patricia Bay, approximately 1000 ft from shore.

1967
Dec 16 Surface smooth, few cracks from 28 Oct to 16 Dec.
1968
Jan 1k " v, " " 24 Dec 1967 to 1k Jan
1968.
Feb 25 Surface lightly ridged, few cracks from 21 Jan to 25
Feb.
Apr 26 - Surface moderately " , " " " 1 Mar to 26
Apr.
Jun” T 67. 170.
L 66. 168.
21 66. 168. :
28 67. 170. Se 13. Maximum ice thickness observed on 7 and 28 June. Surface
lightly ridged, few cracks from 4 May to 28 June.
Jul 5 63. 160.
12 5T. 145. 1. 3.
20 63. 160. Surface smooth, few cracks from 5 to 20 July.
26 k1.5 105. " ", numerous cracks. River flowed into

north end of Patricia Bay and opened an area 1/& to 1/2
mile in width. Little apparent change in ice conditions
elsewhere on bay. -

* TJce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE'1L NOV 1968



Date

College, Alaska (Univ Exp Station):

1967
Oct 10
18

30
Nov 6

13
20

27

11
18
27

1968
Jan 2

15
22

29

Feb 6

19

27

11

18

25 .

Apr 1

Ice Thickness
(in.) (em)

T. 18.
8. 20.
8. 20.
8. . 20.
T. 18.
16.5 -
17.5 by, .
19. 48,
20. 51.
20. 51.
19.5 50.
21.5 55.
22, 56.
22.5 57.
22, ' 56.
22, 56.
22.5 57.
23. 58.
23. 58.
28: TLl.
28. T1.
28. T1.
29.5 TS
29. Th.

TABLE 111 (Cont 'd) 63
ICE THICKNESSES (1967-1968)

Snow Depth Remarks

(in.) (cm)

Messurements made on Smith Iake, approximately 4000 £t NNW of weather

station.
lake entirely frozen over.

Surface smooth, few cracks. Avg depth of snow: 2.5
in. (6 em).

2.5 6. Surface smooth, no cracks. Snow very soft. Ice
thickness measurement made 10 ft from shore.

L, 10. Surface smooth, no cracks. Snow cover density is light.

7.5 19. n " s " " . " 1 " " very
light.

Surface ", " " . Avg depth of snow: k4 in.
(10 cm). b4 in. water between snow and ice layer. Avg
density: 0.186 g/cm3.
Surface rough, no cracks. Avg depth of snow: 2 in.
(5 cm); avg snow density: 0.215 g/cu3. Three layers
above main ice sheet: 2 3/k in. water on bottom, 2%
in. on top, with a ki in. ice layer between.

3. 8. Surface rough and pitted, no cracks. Avg snow density:
0.13% g/em3.

L, 10. Surface roygh "o, few Y. "M "
0.132 g/em3.

6.5 17. Surface rough " oo "
0.139 g/ems.

9.5 2k, Surface rcugh " " ,n0 " , " " "
0.155 g/em3.

9. 23. Surface soft " wo " Loom o "
0.191 gfcmd.

9.5 2k, Surface soft, rough, and pitted, no cracks. Avg
snow density: 0.228 g/emd. )

9. 23. Surface soft, rough, and pitted, " too."
snow density: 0.241 g/em3. .

9.5 2k, Surface rough and pitted, no cracks. Avg snow density:
0.209 g/cm3.
Surface rough " " , " " . " " i
0.1k2 g/cm3. Weight of snow on ice forced water up
through augered hole. 2 in. water over ice.

12, 30. Surface rough, no cracks. 5.5 in. water on top of ice.
Avg snow density: 0.196 g/cm3.

10.5 27. Surface rough, no cracks. 6.6 in, " " " "o

. Avg snow density: 0.159 g/cm3
9.5 2k, Surface rough and pitted, no cracks. 1.5 in. water on
ice and 4 in. (10 cm) new ice. Avg snow density:
0.187 g/cm3.

1. 28. Surface rough and pitted, no cracks. 1 in. water an
ice and 4 in. (10 cm) new ice. Avg density: 0.188
g/cm3. - )

10.5 27. Surface rough and pitted, no cracks. 1 in. water on
ice and 5 in. (13 cm) new ice. Avg snow density: 0.201
g/cmd. '

8. 20. Surface rough and pitted, no cracks. Avg snow density:
0.168 g/em3.

8.5 22. Surface moderately ridged, no cracks. Avg snow density:
0.201 gfem’.

9. 23. Surface moderately ridged, no cracks. " " "
0.18% g/cm3.

8. 20. Surface smooth, no cracks. Avg snow density: 0.167 g/cnta.
Maximum ice thickness observed.

8. 20. Surface smooth, no cracks. Avg " "1 0.200 " .
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TABLE 11 (Cont 'd)
ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth

(in.) (em) (in.) (cm)
College, Alaska (Univ Exp Station) (cont'd)

1968
Apr 15 29. Th. 8.5 22,

22 28.5 T2. 6.5 17.
27
29 27. 69.
May 6
13
18

20

Coppermine* (N.W.T.):

of Dept of Transport dock.
1967
Nov 17
1968
Jan 26
Feb 9
May 3
10
17 .
2k 86. 218. 3. 8.
28 .
31 56. 142,
Jun 7 46. 117.
8
12

Coral Harbour* (N.W.T.):

1967
Nov 10

17

Dec 29
1968

May 15
3L 69.5 177. 18. 46.

Jun 7

* TJIce thickness data available in:

Measurements made on South

CANADIAN DEPT OF TRANSPORT

Remarks

Surface smooth, no cracks. Avg snow density: 0.218
gfend,.
Surface " " " oo " 0.234
g/cm3 .

Snow has been reduced to a hard crust 0 to 1 in. (O to 3
cm) in depth. A few pools of water showing on ice.
No cracks.

Marshy area surrounding leke was flooded with runoff,
routine reading and measurements impossible to obtain.
No snow on ice. Ice appears to be becoming honeycombed.
Water observed around edge of ice. Ice appears darker.
A few ice floes in center of lake.

Ice completely gone from lake.

Measurements made on Coronation Gulf near mouth of Coppermine River, 100 yd north

Surface smooth, no cracks 3 to 17 Nov.

Tidal crack observed approximately 25 yd offshore.

Surface smooth, few cracks from 24 Nov 1967 to 9 Feb
1968.

Surface lightly ridged, few cracks.
" 1 " " "
R .

n il " " "

Maximum ice thickness ébserved.
1 to 2 in. (3 to 5 cm) of slush on ice runway. Rest of
the ice surface has standing water. These conditions
only exist within 100 to 150 yd from shore, further

out ice surface normal.

Surface lightly rafted, few cracks from 16 Feb to 2L May.

Surface moderately rafted, numerous cracks.

Lead observed.

No ice measurement taken due to candled and unsafe
condition of ice.

Lead observed on 8th has gradually widened and ice floes
have started moving. ILead 70 yd in width when ice
started moving.

Bay, approximately 1 mi SW of Snafu Beach.

Sea ice sheet considered safe to travel on. Surface
smooth, no cracks.
Ice marker lost, ice not measured at same location as

on 10 Nov.

Surface smooth, no cratks from 10 Nov to 29 Dec.

First day air temperature rose to above freezing.
Maximum ice thickness observed. OSurface smooth, few
cracks from 5 Jan to 31 May. Appeared to be about 2 in.
of water under the first 4 in. (10 cm) of ice during
measurement ., ’

No measurement due to large amounts of meltwater on ice.

ICE 1 NOV 1968



TABLE 11 (Cont 'd) 6>

ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (cm)

Cornwall¥* (ONT): Measurements made in canal 400 Tt above Lock 19. Water level in canal is 3% ft below
normal due to vork along canal. .

1968
Mar 18 27. 69. Maximum ice thickness observed from 4 to 18 Mar.
25 2k, 61. Surface smooth, no cracks from 22 Jan to 25 Mar.
Apr 1 Open water area 15 ft in width along both sides of

canal, Open water 300 ft zbove measurement site.

Ennadai lake* (M.W.T.): Measurements mude vest of station on Ennadai lake, approximately 100 yd from shore.

1967
Oct 20 : First ice formed.
23 Iake completely frozen over. Surface smooth, no cracks.
Kov 2k Snowdrifts up to 1 ft in height.
1968
Feb 23 " o v " in places. Occasional
patches of bare ice.
Vay 17 59.5 151. 19. 48.  Maximum ice thickness observed.
2l 56. ke, Surface smooth, no cracks from 23 Oct 1967 to 24 May
© 1968,
. 28 Few holes in ice.
Jun 1 56. 1h2, '
3 First sign of a shore lead on south side of bay. Ice
candled. r
T 53. 135. Surface smooth, few cracks on 1 and 7 June.
8 Iarge lead observed.
14 k9, 124, Surface rough, few cracks.
21 39. 99. 1" " ). " "
22 Ice badly candled.
30 - Iarge cracks across lake, ice extremely rotten.

JFureka* (N.W.T.): Measurements made on Slidre Fiord, 300 yd from shore, south of Building 2.

1967
Sep 1k Fiord froze over.
24 Surface smooth, no cracks.
1568
May 2k 83. 211,
31 33. 211. Increase in number of cracks since last week, ice
softer. Surface smooth, few cracks from 29 Sept 1967
to 31 May 1968.
Jun 7 83. 211. Maximum ice thickness observed om 24 May, 31 May, and
. T June.
1 79.5 202. .
21 67. 170. .
28 52. 132. Shore lead 100 ft in length. Surface smooth, numerous
: cracks all month.
Jul 5 41, 10k,
9 Iead 200 yd in width running directly across fiord from
station.
12 37. gl Shore lead 300 yd in width running entirely across fiord.
Surface smooth, numerous cracks on 5 and 12 July.
19 28. Ti. " lightly hummocked, numerous cracks.
21 Complete breakup of Slidre Tiord.

Fort Chipewyan* (ALTA):. Measurements made on Lake Athabasca 800 ft south of the government dock.

1967
Dec 8 Surface smooth, few cracks on 1 and 8 Dec.
15 " " no W
p B .

* TIce thickness data availsble in: CANADIAK DEPT OF TRANSPORT ICB 1 HOV 1968
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Date

Ice Thickness
(in.) (em)

Fort Chipewyan* (ALTA) (cont'd)

1968

Mar

Apr

Fort Yukon

1967

Nov

Dec

1968

Jan

Feb

Mar

Apr

May

Frobisher Bay* (N.W.T.):

1967

Dec

1968

Jan
Feb

Mar

* TIce thickness data available in:

1

29

N

5
12
19
26
30

(Alaska):

12
24

25

16
23
30

13
20
27

10
17
2L

16
23
30

20
27

29

26
2k

31

36.5 93.
6.5 93
36.5 93.
3k, 86.
33.5 385.
33. 8k,

Measurements made
9.5 2k,
10.5 27.
11. 28.
17.5 Ly,
19. 48,
19.5 50.
20.5 52.
21. 53.
22.5 57.
2k, 61.
2k, 61.
25. 6h.
26. 66.
28. TL.
29. Th.
29.5 T5.
31.5 80.
31. 79.
30. 76.
29.5 75.
30.5 e
31.5 80.
31.5 80.
33. 8k,
33. 8k,
33. 8h.

Measurements

TABLE |11 (Cont'd)
ICE THICKNESSES (1967-1968)

Snow Depth

(in.

on

[eclecin B Bo NN |

AN AN

9.
9.
11l.

T 11.

11.
15.
15.

1k,
15.
1L,
12,

) (cm)

Remarks

Large pressure ridge formed approximately 200 ft north
of test site. Height of ridge approximately 3 ft above
normal.

Surface lightly rafted, few cracks from 22 Dec 1967 to
29 Mar 1968.

Bay area used for skiplane landings is unserviceable.
Surface lightly ridged, few cracks.
Maximum ice thickness observed from 29 Mar to 12 Apr.

Surface lightly ridged, few cracks from 5 to 26 Apr.
Few leads in shallow bay below townsite. Surface
lightly ridged, numerous cracks,

Yukon River.

5.
10.
13.

13.

15.
18.
19.
22,
22,

23.
23.

28:
28,
28.

38.
38.

38.
36.

36.
36.

36.
38.
36.
30,

no cracks.

Surface smooth,
" " n "

» .
" " 1" "
.

2
Snow drifting made
snow measurement.
Surface smooth, no

it difficult to take an accurate
cracks.

y .
B .

y .

y .

Ice sheet prossing slightly downward becsuse water
overflowing upward through test hole.

Surface smooth, no cracks.
" " " "
B .
" " " "
» .
" " n "
s .
" " " n
» .
" " " "
s .
" " " "
5 .
Drifted snow over measuring site. Surface smooth, no
cracks.
Surface smooth, no cracks.
" n

o "
" 1] ’ " " *
, .
" " " "
B .
Snow drifts observed 9 to 30 Mar. Surface smooth, no

cracks.

Surface smooth, no cracks.
" It " "

N .
" " " "

» .
Maximum ice thickness observed from 13 to 27 Apr.
Surface smooth, no cracks.

No measurement taken due to approximately 8 in. of water
observed on top of ice.

River ice "lifted" causing water on ice to drain through
cracks. Area unsafe for ice thickness measurement.

made halfway between Long Island and Dept of Transport causevay.

CANADIAN DEPT OF TRANSPORT

Tidal ridge 50 ft from shore and 10 ft high.
" " 100 in " " "5 0o,
20 " " .

" " 150 "o o "

By.end of month tidal ridge was 200 from shore and
£t high.

ICE 1. Nov 1968



Date

Ice Thickness

(in.)

(cm)

Frobisher Bay* (N.W,T.) (cont'd)

1968
Apr 26
30
May 2k
31
Jun T
b1
21
T 26
28
Jul 3
5

65.
65.

65.

63.
56.
Sk,
bl

13,
10.

165.
165.

165.

160.-
142,
137.
112.

109.
102.

TABLE 11l (Cont'd) .
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
Se 13.
5. 13.
b, 10.
3. 8.
2. 5.
2. 5.
2. 5.
2. 5.
2. 5.

Remarks

Tidal ridge 150 ft from shore and 20 ft high.
Ice measurement taken at Caron Island, 5 miles SSE of
Frobisher. Ice thickness there: 64 in. (162 cm).

Ice beginning to deteriorate, very soft from top to
bottom.
Meximum ice thickness observed 24 May €0 T June.

Surface smooth, few cracks from 24 Nov 1967 to T June.
1968.

Surface rough, few cracks from 14 to 26 June.

Surface rough, numerous cracks 3 to 5 July. Ice
considered unsafe for further measurements this season.

Gaelena (Alaska): Measurements made in center of village near post office, approximately 300 to 800 ft

1967
oct 14
17
22

26

Nov 7

12

1968
Feb U4

Mar 3

Apr .7

1k
21
28

May

@ o\

12

* Tce thickness data available in:

10.

. 39.

L2,

L8.
L6.
43, -
50.

55.

L3,
L8,
bk,
u2.

L2,
Lk,
48.
2k,

15.

25.

99.
107.

122.
117.
109.
127.

1h0.
109.
122.

112,
107.

107.
112.
122,
61.
38.

15.

offshore on the Yukon River.

2.5

28.
24,
18.
30.

36.

30.
36.
30.
30.

18.
1k,
2k,

71.
61.
L6,
76.

9l.

76.
9l.

76.

46.
61.

Very thin ice floes started running on river.

River unnavigable for boats.

River almost full of ice and movement slowed to 13 to
2 mph.

Ice stopped running in Yukon River with quite a bit of
overflow.

Ice was unsafe to cross until this date because of warm
weather.

Surface smooth, few cracks. Avg depth of snow: L in.
(10 cm). Ice seems uniform in thickness. 7 holes
drilled across river, all measured approximately 10 in.
(25 em) in thickness. .

Surface rough, few cracks.
" " n "
b4

" " n "

2
moderately ridged, no cracks.
" "

1" n

" " o, " ., Snowfall during
month resulted in 6 in. (15 cm) of crusted snow, over

18 to 24 in. (46 to 61 cm) snow, all over the ice.

Meximum ice thickness observed. Surface rough, few
cracks. Snow surface crusted,
Surface rough, few cracks.

n o, n .

n " " n

N .

" "o, " " . Upper 6 in. (15 cm) snow

surface over ice fluffy.

Surface very fluffy, few cracks. Ice rafted in places,
some measured to be 63 ft thick. '

Surface rough, no cracks.
"

" " "

" "o," " . " hard packed.
" honeycombed, numerous cracks.

All snow melted and water observed on top of ice.
More water overflow on ice and cracks along bank.
Surface honeycombed, numerous cracks.

Crack approximately S to 15 ft in length and 2 ft in
width all along bank and out into channel. Surface
honeycombed, numerous cracks.

CANADIAN DEPT OF TRASNPORT ICE 1 NOV 1968
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Date

Ice Thickness

(in.)

Galena (Alaska) (cont'd)

1968
May 15
17
25

Gambell (Alaska):
1967
Oct 16
21
28
Nov k&
11
18

25

Dec 2

16
23
30

1968
Jan 6
13
20

27

Feb 3
10
17
2k

Mar 2
16

23

30

Apr 6

13

b,

7.5
9.
12,

16.

19.5
25.
29.
30.5
31.

31.
31.5
32.5
33.

3k,
36.5
39.
4o.

b1,
k1.5
Lo,
b3,

k3.

43.5
k3.5

(cm)

10.

19.
23.
30.
Ly,

50.
6.
Th.
7.
79.

79.
80.
83.
8h.

86.
93.

99.

102.

104.
105.
107.
109.

109.

110.

110.

TABLE 111 (Cont'd)
ICE THICKNESSES (1967-1968)

Snow Depth

(in.) (cm)

12.

10.

10.

10.
12.

15.

10.

12,

10.

" 10.

30.

25.

25.

20.

25.
20.
25.
30.
38.

25.

30.

Remarks

Some cracks in ice each approximately 2 in. in width.
Surface honeycombed, numerous ecracks.
River broke up at approximately 0900 IST.

clear of ice.

Measurements made on Troutman Lake.

Lake froze over.

Surface smooth, no cracks.

at " 1" "

(1 em).

Surface ", few "
(3 cm).

Surface " , " "
(20 cm).

Surface , numerous

9 in. (23 cm).
Surface smooth,

6 in. (15 cm).

Surface smooth, "
8 in. (20 cm).
Surface smooth,
5. in. (13 cm).

Surface lightly ridged, numerous cracks.

snow: 12 in. (30 cm).
Surface lightly ridged,
snow: 8 in. (20 ecm).

Surface lightly ridged,
snow: 15 in. (38 cm).

Surface lightly ridged,
snow: 20 in. (51 cm).
Surface lightly ridged,
snow: 25 in. (64 cm).
Surface lightly ridged,
snow: 25 in. (64 cm).
Surface lightly ridged,
snow: 15 in. (38 cm).

Surface lightly ridged,
snow: 18 in. (46 cm).
Surface lightly ridged,
snow: 15 in. (38 cm).
Surface lightly ridged,
snow: 15 in. (38-cm).
Surface lightly ridged,
snox: 15 in. (38 cm).

Surface lightly ridged,
snow: 15 in. (38 cm).
Surface lightly ridged,
snow: 17 in. (43 cm).
Surface lightly ridged,
snow: 17 in. (43 em).
Surface lightly ridged,
snow: 20.in. (51 cm).
Surface lightly ridged,
snow: 20 in. (51 cm).

Surface rough, numerous cracks.

25 in. (64 cm).

Maximum ice thickness observed on 6 and 13 Apr.
Avg depth of snow:

rough, numerous cracks.

(64 cm).

. Avg depth of snow: 0.5 in.
. n " wow 1 in.
. " i " n 8 in.

cracks., Avg depth of snow:

Avg depth of

Avg depth of snow:

Surface
25 in.



Date

1968
Apr

20

27

TABLE 111 (Cont 'd)

69

ICE THICKNESSES (1967-1968)

Ice Thickness Snow Depth

(in.) (em) (in.) (em)

Ganmbell (Alaska) (cont'd)

4.
L3.

5 105. 15. 3.
109. 15. 38..

Goose Bay* (NFLD) Measurements made on Terrington

Dec

1968
Mar

Apr

Hall Beach¥*

1967
Oct

1968
Mar

Apt

Jun

Holmen Island* (N.W.T.):

1967
Oct

¥ Tce thickness data available in:

10
20

11
15
22

30

1

21
26

3

-7

21
22

34, -

3k,

30.
30.

25.

(N.W.m.):

31

26

17
25

21
28

6

11

82.

86.
86. 16. L1,

. 6.
76.

Measurements made in harbor o
veather office.

Remarks

Surface rough, numerous cracks. Avg depth of snow:
30 in. (76 em).

Surface rough, " " . " " " "
48 in. (122 cm).

Basin.

Terrington Basin froze over.
Warm air temperatures past week caused numerous breaks
in the ice field. .

Ice thickness up to 1% in. (36 cm) in areas of rafted
ice pans. Terrington Basin has 10/10 ice coverage.
Surface moderately ridged, few cracks.

" lightly ridged, no cracks.
Snow cover includes approximately 6.5 in. (17 em) of slush.
Iayer of ice 1 in. (3 em) over 9 in. (23 em) of water,
then 10 in. (25 cm) of solid ice beneath. -

Ice covered with 4 to 6 in. (10 to 15 em) slush.

Maximum ice thickness observed on 30 Mar and 12 Apr. Ice
covered with 4 to 6 in. (10 to 15 cm) slush beneath snow.
Ice covered with 4 to 6 in. (10 to 15 cm) water and snow.
" " "2 "3 " (5408 em) slush.

2 to 4 in. (5 to 10 em) slush on ice surface. Surface
smooth, no cracks from 15 Dec 1967 to 3 May 1968.
Terrington Basin 50% open.

" " 90% " .

" " clear of ice.

pening into Foxe Basin, approximately 3/1+ mile ESE from

First ice formed. Slush ice just below water level.
Surface lightly ridged, no cracks on 13 and 20 Oct.

A1l ‘extension rods and auger lost through the ice while
measuring ice thickness.
New extension rods and auger received.

One lead appeared, approximately 1 mile from shore,

variable in width from 1/8 to 1/4% mile across

208. 3. 8.

depending on wind direction and speed.

Surface lightly ridged, few cracks from 27 Oct 1967 to
12 May 1968. !

Surface lightly , numerous cracks.

Due to persistent surface winds from NW at 20 to 30
mph, the outer edge of lead is not discernible.

"

Surface lightly ridged, few cracks 26 May to 21 June.
Maximum ice thickness observed. Surface lightly
ridged, numerous cracks from 1 to 2 ft in length could

be seen. The flow edge of ice is only sbout 3/16 mile

Measurements made on the w

Kings Bay and Queens Bay frozen over.

from shore. ©Puddles of water forming on top of ice
surface. :

est side of Kings Bay, opposite barge landing dock.

Small ponds and lakes frozen over during first week of
October.

CANADIAN DEPT OF TRANSPORT ICE 1  NOV 1968
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Date Ice Thickness
(in.) (em)
Holman Island* (N.W.T.) (cont'd)

1967 )

Oct 13

Nov 30

Dec 15
1968

Jan 26

Feb 23

Mar 29 T3 185.

Holy Cross (Alaska):

1967
Nov 24 ©1T. 43,
Dec 12 26.5 67.
19 28. TL.
29 31.5 80,

1968
Jan 1 29. The
Feb 5 36. ol.
12 39. 9.
19 L. 104,
21 Ly, 112,

Hopedale* (NFLD):

Island.
1968

Feb 10

Mar 16
22
29

Apr 8
12
19 39. 9.
22
26 38.5 98.
30

May 8 33. - 8k,
10 29. Th.
19 2k, [

* Tece thickness data available in:

TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (em)

Remarks

Ammndsen Gulf open.

Open lead 1/k to 1/2 mile in width from Holman Island,
running west past Kings and Queens Bays during entire
month.

Open water in Amndsen Gulf during first half of
December due to mild weather and strong easterly winds.

Open patches of water in Amndsen Gulf.

Open water in a few places on Ammndsen Gulf due to
strong easterly gales.

Maximum ice thicimess observed. Open water in Amndsen
Gulf, approximately 5 miles from Holmsn Island. Open
water and large leads observed in moving ice, extending
across Ammdsen Gulf to mainland. Surface lightly
ridged, no cracks from 13 Oct 1967 to 29 Mar 1968.

Measurements made on Ghost Creek Slough.

Surface smooth, few cracks.

" ", numerous cracks.
n n

" "

trace N .

N Cracks are approximately 1/4 to 1/2 in. in width and up
to 25 ft in length. Surface moderately ridged, numerous
cracks.

Surface rough, few cracks.
trace " moderately ridged, numerous cracks.
" drifted, numerous cracks.
f " " 1
s .
6. 15. " o, " " Maximun ice thickness

observed.

Measurements made in Hopedale Harbour, approximately halfway between USAF dock and Ellen

Surface smooth, no cracks from 7 Jan to 10 Feb.

" lightly ridged, no cracks from 16 Feb to 16 Mar.
moderately ridged, no cracks.
" oy " on 22 and 29 Mar.

" lightly ridged, no cracks.
moderately " " L.
Increase of ice thickness

2. 5. Maximum ice thickness observed.
from 12 to 19 Apr due to snow cover on ice melting and
then freezing.
Jce beginning to thaw along shoreline on village side of
harbor.

1. 3. Surface smooth, few cracks on 19 and 26 Apr.
Ice still deteriorating along shoreline of village.

1. 3.

1. 3.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968



TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Date Ice Thickness

(in.) (em)

Snow Depth
(in.) (cm)

Hopedale* (NFLD) (cent'd)
1968
May 24 12. 30.

31 L, 10.

Inuvik*ﬂ (N.W.T.):
1967
Oct 18
Nov 17
1968
Mar 29
Apr 19
May 3 39. 99. 10. 25.
10 37.5 95. 8. 20.
17
28

Iroquois* (ONT):

Remarks

Lead at west end of harbor extending from USAF dock
across mouth of harbor, also open water along shoreline
extending from government dock to D.O.P. area.

Numerous leads in harbor. Ice measurements taken on
24 May and 31 May were estimated due to unsafe ice.
Most of harbor free of ice but easterly winds were
drifting ice in from outside harbor. Surface smooth,
no cracks all month.

Measurements made on Mackenzie River, east channel; approximately 80 yd from docking area.

Open stretch of water approximately 75 ft square, 200
yd above observation point.

Due to warm weather, water was observed on top of ice
between river bank and observation point.

Snow firmly packed on ice surface.

Continual flow of water up through drill hole after
break-through by ice auger.

Maximum ice thickness observed.

Snow has a high water content. Surface smooth, few
cracks 18 Oet 1967 to 10 May 1968.

Open water along river bank out a distance of 15 to 20
ft, unable to get on ice for observation.
Open water out for 50 ft from river bank,
of floating ice.

small pieces

Measurements made 500 ft above upper canal gates.

Maximum ice thickness observed on 26 Feb and 4 Mar.

Surface smooth, no cracks from 2 Jan to 18 Mar.
Ice unsafe to measure, open water.

Maximum ice thickness observed.

1968 -
Feb 26 20, 51.
Mar & 20. 51. 2. 5.
11 19. 48. 2. 5.
18 15. 38.
25 ..
Iroquois* (ONT): Measurements made LOO ft below canal gates.
1968
Feb 26 2k, 61. 1. 3.
Mar 18

25
Isachsen* (N.W.T.):

part of Deer Bay.
pertain to both sites.

1967
Aug 29

Sep 15

1968
Jan 19

Feb 23 65. 165. 3. 8.

May 31 136. 3L5. 5. 13.

* TJce thickness data awailable in:

CANADIAN DEPT OF TRANSPORT

Surface smooth, no cracks from 22 Jan to 18 Mar.
Ice unsafe to measure, open water.

Measurements made on 0ld winter ice, 1 mile BBW of gauge marker in "Hole 'in Fog Bay'
New ice measured 50 £t SSW of the tide gauge marker,

Remarks

Freeze-over of open water areas.

Top 10 in. (25 cm) of o0ld ice rotten.

Snow &t new site 30 in. (76 cm) in depth.

Maximum ice thickness observed at new ice site. Rew
ice measurement taken by measuring auger and extention
due to the ice being frozen to the bottom of bay.

New ice measurement site discontinued due to ice being
frozen to the bottom.

Maximum ice thickness observed at 0ld winter ice site.
Surface lightly ridged, no cracks from 8 Sept 1967 to 31
May 1968. This maximum ice value was not used in the
analysis presented in figure 5.

ICE1 NOV 1968
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Date Ice Thickness
(in.) (cm)
Isachsen* (N.W.T.) (cont'd)
1968
Jun 6

TABLE 111 (Cont'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (em)

Remarks

Shore puddle up to 3 to 4 £t in depth extending
completely around bay. Bay ice 20% covered with
puddles.

King Salmon (Alaska): Measurements made on Naknek River near USAF dock.

1967

Oct 28

Nov 11
18
25 b, 10.
29

Dec 2 6.5 17.
9 16. L.
16 16, b,
23 18.5 b7,
30

1968

Jan 6 15. 38.
13 20, 51,
20 25. 6k,
27 27. 69.

Feb 3 32, 81.

- 10 33. 8h.
17 33.5 85.
24 32.5 83.

Mar 2
9
16
22
30

Apr T
1h
21
28

% Tce thickness data available in:

2.

1.
1.
1.
2.

5

T W W
.

Smooth thin ice extends 15 to 40 ft from shore., Few
small pieces sheet ice floating in river. Ice thickness
ranges from 1% in. (4 cm) along shore to an estimated 1/k
in. (0.5 em) a short distance from shore. River still
navigable.

Widely scattered patches of thin shore ice.
Ice extends out into channel, main channel still free
of ice. Ilarge chunks of ice jammed a_long shore,

Ice now extends from shore to shore.

Surface lightly ridged, few cracks.
" " " " "
" " 1" ’ n " :

B
" smooth, few cracks,

Unseasonably werm temperatures melted all ice along
shore. Water 3 ft deep along shore. Weter 5 to 6 in.
(13 to .15 cm) deep covers usual observation site.

Surface smooth, few cracks. Some cracks 75 yd in length

observed perpendicular to river.

Few cracks in ice 60 yd in length. Surface smooth, few

cracks.

Ice extremely clear and smooth. Surfece smooth, few

cracks.

?télrfarie smooth, few cracks. Avg depth of snow: 3 in.
cm).

Surface smooth, few cracks approximately 60 yd in length.
Water and slush on ice due to warm temperatures.

Surface smooth, numerous cracks.

Maximim ice thiclkness observed. Surface smooth, numerous
cracks.

Warmer temperatures have melted all snow on ice and pools
of water beginning to form over entire surface area.
Shallow water all slong shore extending out 10 to

20 yd. Surface smooth, numerous cracks.

Thin crusty ice extends out from shore to approximately
35 yd. Unable to reach normal point of observation.
Channel open, shelf of ice extends out epproxi-
mately 20 yd from both shores. Thickness of shelf
varies from 32 in. (81 cm) near shore to 9 in. (23 cm)
near open water, Heavy ridging on surface of shelf
with many cracks.

Ice extends 4O ft from each shore. River open, few
ice floes.

River open and navigable, very light sghore ice.

Few small ice floes.

River open and navigable, very little shore ice. TFew
ice flows 15 to 30 in. (38 to 76 cm) thick drifting
with tide and scattered along the shoreline.

River open and navigable, very little shore ice,
numerous small ice flows drifting with tide. TFew ice
flows 15 to 30 in. (38 to 76 cm) thick, scattered along
both shores. :

River open and navigable. Few small ice flows
scattered along shore, all ice very rotten.

River open, shore ice nearly gone. Very few small ice
flows drifting with the :tide, some scattered along
shoreline,

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968



Date

Kobuk (Alaska):

1967
Oct 10

15
18
21
28

Nov &4
11
18
25

Dec 2

16
23
30

1968
Jan 6

Feb 2

Apr 6

11
18

25
27
Kotzebue (Alaska):

1967
Oct 21
28

Nov L4
11
18
25

Dec 2
9

16

23

30

Ice Thickness
(em)

Measurements made at middle of Kobuk River in front of village.

(in.)

9. 23.
11, 28.
11. 28.
13, 33.
15. 38.
19.5 50.
21.5 55.
22. 56,
z2. 56.
24, . 6l
24, 61.
27. 69.
27.5 70.
29, Th.
27.5 70.
30.5 e
30.5 T7.
31, 79.
33. 8h.
33. 8k,
35. 89.
36. 9.
37.5 9.
37.5 95.
37.5 95.
37. ok,
37.5 95.
38. 97.
37. 9k,
2k, 61.
22, 56.
Measurements

6.5 17.

9.5 2k,

9.5 2k,
11, 28.
15. 38.
16.5 ho,
21. 53.
24,5 é.
25.5° 65.
26. 66.
27. 69.

TABLE 11t (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)

1. 3.

6. 15.
12. 30.

7. 18.

' 10.

5. 13.
11. 28,
17. 43,
12. 30.

7 18.
10. 25,

9. 23.
15. 38.
18, 46,
21, 53.
19. 48,
19. 48,
23. 58.
20. 51.
19. 48,
"23. 58.
20. 51.
19. 48,
18. L6,
17. 43,
19, 18,
19. 48,

7. 18.
10. 25,
12, 30.

made offshore of

Remarks

First ice flowed in river for 3 days then stopped due

to wermer weather.

Tce started running again.

River froze over s6lid in the evening.
no cracks.

Surface smooth,
" "

, snow-covered cracks.

",

"

, cracks are snow-covered.
, few cracks.,
cracks are

73

s .
5 in. (13 em) slush and water over ice and 7 in. (18 cm)

snow above slush.

Surface smooth, snow-covered cracks.
1" A " 1 "

)

[P

6 in. (15 cm) slush and water over ice and 7 in. {18 cm)

snow above slush.
Surface smooth,
1" " s

2

e v e - e

T

- 3
thickness observed.
Surface smooth, snow-

w . " "

)

ice.

lce floating in chennels.
smooth, snow-covered cracks. .

Open

areas forming.

Surface smooth, snow-covered cracks.
snow-covered cracks.
" " 1

Maximum ice

Very wet suow.
Watér and snow on

Surface

Ice broke up and moved out at 1755 LST.

\

the village, approximately 1% mile NNE of WRAS.
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Date

1968
Jan 6
13

20.

27

Feb 3
10
17
2k

Mar 2

9
16

23
30

Apr 6
13
20
27

May &4
11
18
25

Jun 1
3

Ice Thickness
(in.) (cm)

Kotzebue (Alaska) (cont'd)

Mankomen lake (Alaska):

1967
Oct 15
22
23

29

Nov 5
12
19
26

10
17
2k
31

1968
Jan T

Feb 4

18.
25.
26.
28.

30.
30.

TO.

6.
97.

19-
89.
93.
97..

105.
107.

104,
88.
85.
T1.

L6,

o

TABLE 11} (Cont 'd)
ICE THICKNESS (1967-1968)

Snow Depth
(in.) (em)

Remarks

Maximum ice thickness observed.

Water overflow onto ice in front of town.
Jce moving in channel.

Measurements made on Mankomen lake.

18.

20.
2k,
25.
25.

30.
6k,

66.
TL.

76.
76.
81.
8k,
89.
9k,

9k,
ok,

9.
91.

9.
104,

15.
12.
12,
12.

13.

5.
15.
15.

10.

20.
10.

10.

30.

18.

38.

30.
30.
30.

First ice along shore.
Lower 1/k of lake ice covered.
Leke completely frozen over by 23 Oct with 2 to 4 1m.
(5 to 10 cm) of ice.
Surface smooth, no cracks.
" wet, no cracks.
rough, no cracks.
very slushy, no ecracks.
Many open holes on ice at upper end of lake and a
large amount of water overflow all around lake.

[
1

woon "

6 in. water overflow om'ice. Surface rough, no cracks.
" w m " " n ",
, .
Surface rough, no cracks.
" n " "

’ .

High winds ‘bl;w most of snow off lake. Surface rough,
no cracks.

Snow hard-packed due to high winds. Surface rough, no
cracks.

Surface rough, no cracks.

Styrong winds last few 4ays caused hard-packed drifts
over leke. Surface rough, no cracks.
Surface rough, no cracks.

" N " s " m” .
New snowfell over the hard-packed snowdrifts. Surface
rough, no cracks.

Surface rough, no cracks.
" " " "

b
" n n "

s
1 " " "

. .
Snow surface crusty all month. Maximum ice thickness
observed. Surface rough, no cracks.



TABLE 111 (Cont'd)
ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks
(in.)  (em) (in.) (em)

Mankomen Leke (Alaska)'{cont'd)

1968 :
May 5§ 37. 9k, 10. 25. Surface slushy, no cracks.
12 35. - 89. 8. 20, . " oo L
19 3P, 81. - 4. .10, " water mixed with slush, no cracks.
26 30. 76. Jce rotten along shore. Surface slushy, holes in ice.
Jun 2 25. 64, Ice honeycombed all over lake. Many holes in ice.
9 . Ice estimated 12 to 15 in. (30 to 38 cm)., Ice
honeycombed all over lake.
16 leke clear of ice.

Manley Hot Springs (Alaska): Measurements made at the end of landing road on the Tanana River.

1967
Nov 4 22. 2% 1. 3. Surface moderately ridged no cracks.
11 26. . S. 13. " " .
18 2.5  83. 7. 18, " " " pew M.
25 40, 102. 10. 25, " " "o, " " .
Dec 2 18. L6, 10. 25, " smooth, few small cracks.
9 21. 53. 10.5 27. " " " " " .
16 20. 51. 10.” 25, " mo w "
" n i j1 "
gg ig's 5“8. ﬁ' gg. 1" " ? 1m ii) "
. . . . .
1968 :
Jan 6 19.5 50. - 18. 46, 2.5 in. water overflow, cracks along surface
13 21, 53. 24, . 61. 3 in. water overflow small cracks.
21 2k, 61. 18. L6, " .
27 25, 6k, 2k, 6. ’
31 Considerable water overflow throughout month.
Feb 3 27. 69. 24, 61.
10 28. . . 24, 61.
17 29. 4. 12. - 30.
24 30. 76. 15. 38.
28 No water overflow during month, snow-covered ice.
Mar 2 31.5 80. 12. 30. . ’
9 25. 6k, 18. L6, 5 in. water overflow, Lead 20 x 40 ft observed 1 mile
: . . above landing. Open lead 20 ft in width and 4O £t in
. ) length 1/4 mile sbove landing.
16 22. 56. 18. 46, 3 in? water overflow.
23 . 26. 6. 2.  30..
30 26, 66. 22. 56. 1.5.in., water overflow.
Apr 6 29. The - - 11. 8.
13 28. TY. 10. 25.
20 31. T9. 9.. 23. Approximately 1 in. water overflow.
27 3k. 86. 6. 15. Maximum ice thickness observed.

McGrath (Alaska): Measurements made on the Kuskokwim River.

1967 :
Oct 13 ) I'irst ice formed on river.
2k Freeze-over of river.
28 k.5 11. 2. 5. Surface smooth, few cracks.
31 . Numerous holes and leads along the bar side of river
froze over on 28 Oct.
)
Nov &4 6. 15. Surface smooth, numerous cracks.
. . . h. " 1" L1 "
TRy S T R
25 15. 38. 2. 5 Some open holes up to 8 in. in diameter in various
places along stream froze over.
Dec 2 19. 48, 2 2 Surface smooth, numerous cracks.
9 23. 58' 2'5 R 1" 1 n "
16 2h.5 . 8.” =zo. u . u u
23 27. 69. 8. 20. " " R " " .
30 27. 69. 10. 25. Some water overflow observed during month. Surface

smooth, numerous cracks.
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Date

Ice Thickness

(in.)

McGrath (Alaska) (cont'd)

1968
Jan 6
13
20
27

Feb 3
10

17
24

Mar 2
9

16

23

30

Apr 6

13
20

26
27

15

Minto (Alaska):

1967
Oct 8
15

16

23
30

Nov 3
Dec 6
11
18

25

1968
Jan 1

15
22

29

Feb 5

32.5
33.5
37.
39.

Lo.
41.5

39.
39.

39.5
39.5
39.
38.
37.
36.

35.
30.

28.

26.5
25,

(cm)

83.
85.
ok,

99.

102.
105.

9.
99.

100.
100.
99.
91.

9k,
91.

89.
76.

TABLE 111 (Cont'd)
ICE THICKWESSES (1967-1968)

Snow Depth
(in.) (em)
1. 3.
1.5 L.
1. 3.
5. 13.
15, 38.
10. 25,
11. 28.
9.5 2k,
9. 23.
10. 25,
11, 28.
1k, 36.
9. 23.
9.5 2k,
6.5 17.
1.5 k.,

Remarks

Surface smooth, numerous cracks.
u 1" 1" "

3
Large diagonal cracks extending across river upstream,
and downstream from measurement site. Surface smooth,
numerocus cracks.
Surface smooth, numerous cracks.

1 " 1t "

" " " "
N . .

Maximum ice thickness

observed.
" " "
Surface s .
" " 1" "
! H .
L " n "
R .
" " n "
R .
" " mn "
" 1 ’ n 1" ‘
s . Slight erosion of ice
indicated.
Surface smooth, " "o,

Water flowed up through drill hole onto ice. Surface
smooth, numerous cracks. :
Surface smooth, numerous cracks.
Water overflow at measurement site.
Water started flowing.

Water rising.
Surface smooth, numerous cracks.

. Water on ice flowing past measurement site, overflow

depth 12 in.
Ice measurement taken under the water overflow.
smooth, numerous cracks. .

Surface

Surface smooth, numerous. cracks.

Jce stratified along shoreline, with long diagonal
cracks, 1 to 2 in. in width., Surface smooth, numerous
cracks. Ice unsafe for further measurements.

Water overflow, rising slowly along and over shore ice
to depths of l%- to 2 ft.

Measurements made 1/3 mile west of St. Barnabas Mission.

0.5

3.

3.
16.
16.
16.

17.

17.
23.
26.
23.

27.

27.

29.

1.

43,
58.
66.
58,
69.

69.
Th.

11.
11.
16.
1k,

18.
16.

28.
28.
41,
36.

36.
43,
23.
23.
L6,

46,
L.

Thin sheets of lce running in river.

Ice thickened in places, variable thickness, ice still
running.

Ice running only where current is swift.
along bank.

Freeze-over complete.

Light ridging, few cracks along bank.

Jce solid

Surface lightly ridged, no cracks.

" " TS " 1

9 in. (23 cm).

Avg depth of snow:

Surface lightly " " woo e wooow "
9 in. (23 cm).
Surface lightly " , " L. [ "

14 in. (36 cm).
Surface lightly s .
13 in. (33 cm). Water overflow on some parts of river.
Cracks in ice along river bank.

" " " 1" " [ "

Surface lightly ridged, no cracks. Avg depth of snow:

13 in. (33 cm).
surface lightly 1m , "o n . " " 1" "
16 in. (41 cm).
Surf&ce lightly " s " 1 . " " 1" "
9 in. (23 cm).
Surface 1ightly 1" , T " . " " " "

9 in. (23 em).
Surface lightly
17 in. (43 cm).

Surface lightly
16 in. (41 cm).
Surface lightly " , " v
1% in. (36 cm).



Date

Minto (Alsska) (cont

1968
Feb 19

26

Mar &4

18
25

Apr 1
8

15

22

29

May 6

8
12
24

JTce Thickness
(cm)

(in.)

'd)

29.
30.
27.
271.
28.
28.
27.
28.
28.
28.

28.

Th.
6.
69.

69.
T1.

..

69.
T1.
T1.
Tl.
TL.

TABLE |11 (Cont 'd) 7
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
15. 38.
15. 38.
1k, 36.
13. 33.
13. 33.
13.  33.
3. 33.
13.5  3h.
12. 30.
9. 23.
6. 15.

Surface lightly ridged, no cracks.

Remarks

Avg depth of snow:
14 in. (36 cm).

Surface 1lightly " , " woooon [ "
14 in. (36 cm).

Surface lightly
"n "

. e e

13 in. (33 cm). .

Surface lightly " " " " woou "
3 .
13.5 in. (34 cm).
Surface lightly " , " L. v ow "
12 in. (30 cm).
" t "
Surface lightly , ! O wooom

10 in. (25 cm).
Surface lightly
8 in. (20 cm).

large amounts of water on ice, no thickness measurement
taken. Water rising in river since 29 Apr.

Tce first moved in river at Nanana.

" " " dt Minto.

"  jammed and caused some flooding in village.

Moosanee* (ONT): Measurements made SE of Hud’son's Bay menager's house, 100 ft from tide marker.

1967
Nov 26

1968
Jan 28
Feb 23
Mar 10
17
Apr 7
pL

17
26

Mould Bay* (N.W.T.):

1967
Sep 29

1968
Feb 23

Apr 26

* Jce thickness date available in:

4.5

35.5
34.5

ho.

105,

90.
8.

10e.

© Surface smooth, few cracks.

Surface smooth, few tidal cracks along shore. Frozen
lead along eastern shore sbout 1/2 mile in length and
50 £t in width.

Surface smooth, few tidal cracks along shoreline from
3 Dec 1967 to 28 Jan 1968. :

Maximim ice thickness observed.

Surface lightly hummocked, few cracks.
" " " , " tidal cracks from 5 Feb
to 17 Mar.

3 in. (8 cm) rotten ice

on surface, numerous puddles slong shoreline from runoff.
leed along west bank 50 £t in width. Observation point
inaccessible due to rotten ice. lLarge deep puddles on
ice from creek runoff.

Ice started ‘to break up.

River clear of ice.

Measurements made on Mould Bay, approximately l% miles west of station meteorological
office.

CANADIAN DEPT OF TRANSPORT

Surface lightly ridged, few cracks. No complete break
up during summer. A l/ 4-mile- wide lead extended along
shoreline for a few miles but the major portion of ice
did not break up in the bay. The lead froze over around

15 Bept. v

Snow cover hard-packed.

Open leads reported by pilots approximately 30 miles
south of station.

ICE 1 NOV 1968
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Date

Tce Thickness

(in.)

(cm)

Mould Bay* (N.W.T.) (cont'd)

1968

31

Jun 3
19

Nicolet* (P.Q.):

1967
Nov 17
2k
29
Dec 8
13
28
1967
Nov 30

Dec 28

Nitchequon* (P.Q.):

1967

29

Apr 12

26

10

24
31

% Tece thickness data available in:

May 13

9.

175.

Site "A"

Site "B"

TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
25. 6h.

Measurements made on lake St. Peter, Site "A" at lat T72° 39'
Site "B" at lat 46° 13' 01" and long.72° L2' o0".

Remarks

Ice thickness on small fresh water-pond one mile east
of station 85 in. (216 cm).

Maximm ice thickness observed on 24 and 31 May.
smooth, few cracks from 6 Oct 1967 to 31 May 1968.

Surface

Meltwater over land began flowing onto ice.
A 4 Pt ersck formed, ‘extending across the bay éirectly
in front of station.

54" and long.46° 12' 45",

Surface smooth, few cracks.
mately 1 mile from shore.
Surface smooth, numerous cracks.
approximately l/)-l— mile from shore.
Surfece smooth, few cracks. Ice extends out from shore
to ship canal.

Ice extends out approxi-

Ice extends out

Surface sm)oth numerous cracks.

" , few cracks. Water and snow on ice.
Nicolet River broke up.
Surface smooth, few cracks.
ft wide offshore.

Iaerge open area 50 to 70

Surface moderately ridged, few cracks.

No further measurements taken at Nicolet during the
1967-68 ice year.

Measurements made on Iake Nitchequon, adjacent to ice landing strip, 200 £t south of

dock.

37. 9k
36. 91.
3k, 86.
3k, 86.
37. 9k,
25. 6k,
13. 33.

17.5  bh.
3. 8.
5.5 1h.
2. 5.

CANADTAN DEPT OF TRANSPORT

Tce along shore out 20 to 30 yd.
Iake 95% frozen over.
Lake completely frozen over.

Areas of slush up to 6 in. (15 cm) deep on lake.

12 to 18 in. (30 to 46 cm) drifts of hard-packed snow
observed on lake during month. However. drifts did
not affect operation of DC-3 which carried out the
winter airlift.

Surface smooth no cracks from 10 Nov 1967 to 1 Mar
1968.

Snow this month leveled drifts reported last month,
making conditions ideal for aircraft landings, 3 in.
(8 ecm) of water beneath snow at measuring site.

6 to 10 in. (15 to 25 cm) of snow and water observed
on top of ice during month. By end of month only
scattered areas of slush and snow observed. The mouth
of Fort George River opened on 19 Apr and at the end of
the month there was 1/2 mile of open water visible.

Breakup proceeding quite rapidly, numerous cracks by
end of month, all small lekes, ponds and streams ice-
free, main lake still approx:Lmately 75% ice-covered.
Maximum ice thickness observed,on 12 Apr and 10 May.
Surface crystallzed few cracks from 10 to 17 May.

, numerous cracks from 10 to 17 May.
Breakup proceeding quite rapidly, numerous cracks. By
end of month all amall lekes, ponds and streams ice-free,
main lake still approximately 75% ice-covered.

ICE 1 NOV 1968



TABLE 11l (Cont'd)
ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks
(1n.?) (cm) (in.) (cm)
Nitchequon* (P.Q.) (cont'd)
1968
Jun 1 lake Nitchequon 50% ice-covered.
2 " " 5% " n .
3 " " free of ice, breakup complete.

Norman Wells* (N.W.T.): Measurements made on a smooth area of Mackenzie River, 100 yd from the north shore
true from rawinsonde office.

1967
Nov 13
16

Dec 22

1968
May 5
12
19
26

Nunivak (Alaska):

1967
Oct 14
21
28

Nov &
11
25

Dec 2

16
23
30

1968
Jan 13

200

27
Feb 10
17
2k

Mar 2

Apr 6
13
20
27
May &
11
18

* JIce thickness data available in:

16.5

17.
20.
23.
17,

16.
17.
1k,

7.
2.
3k,

24,
25,
28.
30.
28.

25.5
25,
23..
20.

25.
21.5 .
19.5

bearing 21

150.
147,
137.
119.

b2,

43,
51,

86.

61.
6k,

TL.
6.

71.
65.

58.
51.

61.

25+
50.

W W &
. e .

W

CANADIAN DEPT OF TRANSPORT

15.

Measurements made on Mekoryuk Bay.

8.
9.
10.
15.
30.

30.
25,
20.
13.

18.
13.
5.

First ice on river.
River 99% frozen over and ice stopped flowing.

Surface lightly ridged, few cracks from 17 Nov to 22
Dec.

Maximim ice thickness observed.

Surface lightly ridged, numerous cracks from 29 Dec
1967 to 26 May 1968.

First ice.
Slush upriver and some small flowing ice cakes observed.
Running ice in river started to freeze over.

Small floes and slush floating in and out of bay with
the tide.
Mild weather, small ice floes and slush floating in bay.

Bay still open with floating ice and slush. River
flowing into bay is frozen over.
Bay froze over between 30 Nov and 2 Dec. Surface

rough, many cracks.
Surface rough, many cracks.
" smooth, " " A
", few :' .
i}

' rough, many .

"

" smooth, few small cracks.
A m”w H "

s .
rough, .

" 1" "
" smooth, " cracks. Avg depth of snow: 1 in.
(3 em). Ice showing through snow in most places.
Surfac;e smooth, few cracks. Avg depth of snow: 2 in.
(5 cm).

Maximum ice thickness observed. Surface smooth, few
cracks. Avg depth of snow: 3 in. (8 cm).

Surface smooth, few cracks.
11 " " m

. »
" " " "

R .
" lightly ridged, few cracks.
rough, few cracks.

smooth,
1

ICE 1 NOV 1968

79
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Date

1968
May 24

25
Jun 1

8
15

Tce Thickness

(in.)

Nunivak (Alaska) (cont'd)

(em)

TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)

Remarks

First lead opened on channel and entire channel opened
with the tide later in the day.
Ice cakes started moving in and out with the tide.

Ice floes still in bay making it impossible for boats to
travel. ‘

Jee still obstructs channel when the tide comes in.

Few patches of ice in bay and flowing in river.

Point Hope {Alaska): Measurements made west of village.

1967
Sep 25

Oct 28

Nov &
14
25

16
23
30

1968
Jan 6
13
20

31

Pond Inlet* (N.W.T.)

1967
Oct 15
Mar 29

May 31

Jun T
14
21
28

Jul

EBw

19
26

¥ Tce thiclkness data available in:

18.

24,
29.
35.

37.
38.
-

46,
53.
61,
Th.
89.

ok,

97.
107.

First ice observed on Kopuk River.
Ice reformed, too thin for measurements.

Heavy rain and warm weather broke up thin ice.

Ice started forming around village.

Ice all around edges of shore. Ice moving, too dangerous
for measurements.

Open lead on north side of village, ice is piled up on
south side.

Surface smooth.

Open leads observed on south side of the point,
approximately 1/4 mile in width, and the north of the
point out approximately 1 mile from shore.

No further measurements taken during winter.

: Measurements made 1 mile north of settlement.

50.

L6,
45.

37.5
3k,

30.
2k,

k1.

127.
119.
117.
11k,

95-

6.
61.

10. 25.
8. 20.
6.5 17.
i 10.

Freeze-over.

Surface heavily ridged, no cracks all month.

Maximum ice thickness observed. Pressure ridges near
shoreline breaking up, water present during high tide.
Snow cover very soft and wet, melting fast. Surface
heavily ridged, few cracks from 5 Apr to 31 May.

Surface moderately ridged, few cracks from 7 to 21 June.
Ice unsafe for aircraft landing. Pot holes, cracks,
and water on surface. 6 to 12 £t of open water along
shoreline. Lead in river 5 miles SW of settlement
gradually opening.

Surface smooth, few cracks from 28 June td° 5'July.

lead 1 mile NE of settlement, approximately 5 niles

in length, 3 to 8 ft in width, depending on wind
direction. Open water extends from settlement to
Salmon River, distance from shore to ice is approxi-
mately 1 mile.

Ice broke up and drifted out to 3 miles from shore with
tide.

Surface rough with holes, numerous cracks from 12 to 26
July.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968



Date

1968
Aug

30

Ice Thickness
(in.) (em)

Pond Inlet* (NW.T.) (cont'd)

Port Alsworth (Alaska):

1967
. Nov

Dec

1968
Jan

Feb

Apr

May

Port Arthur* (ONT):

1967
Dec

1968
Jan

% Tce thickness data avallable in:

11
18

22
25

16
23
30

13
20

27

10

17
2k

20

27

n
1
13

22

31

4.5
2.
L,

10.

15.5

16.5

17.
18.

18.
20.5

26.
29.
31.
31.5

" 30.

34,

2.
30.5
28.5

28.
26.5

26.5
24,
23.5
17.

1.
b,

81
TABLE 111 (Cont 'd)"

ICE THICKNESSES (1967-1968)

Snow Depth Remarks
(in.) (em)

Large ice pans and pack ice observed during month.
From the 2nd to end of the second week considerable
ice observed in the sound, consisting of large pans
and pack ice which on occasion would close off the
inlet, but move with wind or tidel changes. Inlet
clear of ice on 14 Aug, but floating pans of ice were
still observed on 30 Aug.

Measurements made on Hardenbourg Bay.

10.
25.
39.
k2,

46,

46.
52.

66.
T,
79.
80,
6.
86.
81.
7.
T2.

T1.
67.

67.
61.
60.
43.

28.
10.

Surface smooth.
! " . Bay entirely frozen over.

. 2/3 of bay opened up after ice was

measured due to strong winds.

Bay again completely frozen over.

Surface smooth.

0.5 1. " ", no cracks.
1 " " n
i: 13: " " : " " :
3 . 8 . " L1 s " 1 -

1/2 in. water overflow around edge of bay. Surface
smooth, no cracks.

2. 5. Surface smooth, no cracks. -
0 to 14 in. (0 to 36 cm) snow drifts compacted. Surface
smooth, no cracks.

0 to 1% in. (0 to 36 cm) " " " . "
smooth, no cracks.

8. 20. Surface smooth, no cracks.

8. 20. " "o, ", Avg depth of snow: 8 in.
(20 cm).

b, 10. Depth of snow 4 to 12 in. (10 to 30 cm), drifted. Snow

firm, compacted and glazed with ice. BSurface rough,
no cracks. 4 to 12 in. (10 to 30 cm) snow drifts.
Surface rough, no cracks.

Overflow along west shore. Maximum ice thickness
observed. BSurface rough, no cracks.

Surface rough, few cracks. Ice started becoming honey-
combed. 2 in. of water on surface.
Surface rough, few cracks.

w n " "

s .
~ 1" 1" " "

R .
Ice so0lid and dry 9 to 30 Mar. Surface rough, few
cracks.

Water on ice crystalized. Surface rough, few cracks.
""" mostly crystalized. Surface rough, few
cracks.
3. 8. Open leads north side along shore to NE end of bay.
Surface rough, few cracks.
Ice unsafe for small planes or man. Surface rough, few
cracks.

Surface rough and crystalized.
1" " " "

Hardenbourg Bay clear of ice.

Measurements made approximately 250 ft from SW corner of Canadian Railroad dock ruins
in Port Arthur at lat 48° 26' 50" and long. 8¢ 12' 57".

Freeze-over.

Moderate pressure ridging evident at three Port Arthur
harbor entrances. Surface smooth, no cracks all month.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968
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Date

Ice
(in.

Thickness

) {em)

Port Arthur* (ONT) (cont'd)

1968
Feb 28

May 13

20
27

¥.5

35.
3h4.

Port Herrison* (P.Q.):

1967
Nov 3
12
17

24

1968
26

29
May 10

17
21
2k
27
31

Resolute* (N.JW.T.):

1967
Nov 10

1968
Apr 26

May 17
31

Jun T
14
21
28

Jul 5
12

19
26

Aug 2

* Tce thickness data available in:

101.
9.
91.
86.

Measurements made approximately

81.

6k,
5k.5

98.
89.
86.

TABLE 111 (Cont'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(in.) (cm)
3. 8.

Remarks

Moderate pressure ridging evident at three Port Arthur
harbor entrances.

Maximum ice thickness observed.

Harbor entrances now open.

Measurements made at mid-channel, approximately. 1/2 mile upriver from Hudson Bay
Company store.

257.
2hg,
231.

218.

206,

172.
163.
138.

CANADIAN DEPT OF TRANSPORT

Small amounts of ice along shore.

River frozen over 1/2 mile upstream.

Slush ice about 50 ft downriver from measurement site.
" extends for approximately 200 ft downriver

to open water area.

Surface smooth, open weter downriver from measurement

site.

Surface " , no cracks from 2 Feb to 15 Mar.

Rapids sbove station opened up slightly allowing water
to flood the ice for a distance of approximately lf.
mile. The flooded ice extended past the measurement
area and the site was under slush and water for a few
days.

Surface smooth, few cracks from 22 to 29 Mar.

Maximum ice thickness observed.
cracks from 5 Apr to 10 May.

Surface smooth, no

High water from river caused a lead to form along shore.
Surface lightly ridged, few cracks from 17 to 24 May.
Ice along shores of river becoming rotten.

Surface moderately ridged, few cracks.

in the center of Resolute Bay.

Surface smooth, no cracks from 3 to 10 Nov.

" "

1968. -

" "

18 Nov 1967 to 26 Apr

Surface numerous cracks from 3 to 17 May.
"

on 24 and 31 May.

v

> .
N .

Very hard to reach measure-
Surface

2
Layer of slush on surface.
ment site due to water around edge of bay.
smooth, numerous cracks.

Maximm ice thickness observed. Surface smooth,
numerous cracks from 7 June to 5 July.

Numerous leads near shore. )

Fresh leads forming across bay.

Surface crusty, numerous cracks from 12 to 26 July.
Large lead across mouth of bay.

Ice measurements discontinued due to unsafe ice conditions

and large shore leads.

ICE 1 NOV 1968



TABIJEIII(Cont_'d) 8
ICE THICKNESSES (1967-1968) ' .

Date Ice Thickness .Snow Depth Remarks
(in.) (cm) (in.) (cm)

Sachs Harbour* (N.W.T.): Measurements made 100 yad from shore, due _south of RCMP detachmei_lt’v.

1967 )
Oct 8 Ocean frozen over to the horizon in all directions.
1968
May 24 é1. 155. 9. 23. Maximum ice thickness observed.
31 60. 152. 5. 13. Surface smooth, few cracks from 20 Oct 1967 to 31 May ~
1968.
Jun T 53. 135.
1h Ly, 10k, o ‘ o :
21 23. 58. o Surface lightly rafted, numerous cracks from 7 to 21 June.
25 ’ lerge cracks opened up.
26 . S . Cracks widened into leads.
27 Bay ice broke up and moved out.

Sault Ste. Marie* (ONT): Measurements made on the canal 300 and 600 ft east of lock and 1700 and 2000 ft west
of lock. Remarks pertain to all sites.

1968 o .

Jan 22 Ice unsafe 300 ft east of lock.
29 . t " " " i " t A

Feb 12 . 25. 6k . . Maximum ice thickness observed 1700 ft west of lock.
19 8.5 | b7. 6.5 17. .
26 21. 53. .

Mar &4 22. 56.
11 22.5 57.
18 21, 53. . S
25 18. L6, o
28 Ice unsafe for travel. Thickness values are for 1700

ft west of lock.

Schefferville* (P.Q.): Measurements nﬁdg on Knob lake, Quebec. Three sites: east, center and west. Remarks
pertain to all sites.

1967 S :

Nov Freeze over at all measurement sites.

27 .. N Surface smooth, few cracks on 17 and 27 Nov.

Dec 29 Snow on 12 and 13 Dec turned@ to slush and froze to form
snow-ice during colder air temperatures. Surface smooth,
no cracks all month. . ’

1968 , . Co-
Jan 5 ) i Surface lightly ridged, no cracks.
12 A moderately " " "
18 . . . ) o Rl 1ightly " i " n
26 : : . . " Lo " s 1" " A
Feb 28 o Deep slush was observed at east site on 16 Feb and at
: ’ west site on 23 Feb. The center site remained slush-
free all month. ’
Mar 8 o . . . . lenses of slush 1/2 to 3 in. thick were observed at east
. . . and west sites on 1 and 8 Mar. .
29 . ’ Surface lightly ridged, no cracks from 2 Feb to 29 Mar.

Apr 12 kg, 124, 13. 33. Maximm ice thickness observed at west site.

19 L8, 123, 9. 23. ' '
26 Surface of lake flooded to a depth of 9 in. (23 cm),
) Varistions in depth of slush throughout month.
May '3 . k6.5 118, 4, I 10.
10 46.5 118. . )
17 39. 9. Surface smooth, no cracks from 5 Apr to 17 May.
20 A small area of open water appeared in Post Office Bay.
24 33.5 85. - . A shore crack along the MW and north side of lake
deveéloped. ' ’

31 Inshore ice still hard, ice further out very soft, and
- was considered unsafe out across to_the observation site.

* Tce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968



84 TABLE 111 (Cont 'd)

ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks

(in.) (em) (in.) (em)

Schefferville* (P.Q.): Measurements made on Maryjo lake. Three gites: east, west and center. Remarks
pertain to all sites.

1967
Nov 7 leke froze over.
17 - Surface smooth, few cracks.
Dec 29 ) " ", no cracks all month.
1968
Jan 26 " lightly ridged, no cracks all month.
Feb 9 Heavy snowfall so far this month. Surface smooth, no
cracks on 2 and 9 Feb.
Mar 29 ' Surface lightly ridged, no cracks from 16 Feb to 29 Mar.
Apr 26 " of lake flooded to a depth of 6 to 9 in. (15 to
23 cm).
May 3 45, 11k, 10. 25. Maximum ice thickness observed at east site. 8urface
smooth, no cracks.
10 39. 99. 2. 5. :
17 Lo, 102. 1. 3. Surface smooth, no cracks from 5 Apr to 17 May.
24 32. 81.
31 28.5 T2. A meltwater stream started flowing onto the lake ice on

17 May at its SE corner and opened up a small pool of
water which had broken the ice edge back some 20 yd off-
shore by the end of the month. Surface smooth, few
cracks from 24 to 31 May.

Snowshoe Lake (Alaska): Measurements made approximastely 100 yd west of new aircraft charter facilities on
east shore of Snowshoe lake.

1967
Oct 1 First ice in bay at SW end of lake.
5 Jee frozen out approximately 150 yd from south shore.
15 Considerable pan ice in morning over all of lake, gone
by noon.
16 2/3 of lake frozen over.
20 lake frozen over again.
28 b, 10. 0.5 1. Surface lightly ridged, numerous crecks.
31 Crossed lake by foot.
Nov & 6. 15. 0.5 1. Surface smooth, numerous cracks.
11 8.5 22, 1. 3. " ", " ",
18 10. 25. 1. 3. " "o, " "o
25 14.5 37. 5. 13. Some water overflow along east shore. Snow cover varies
in depth from trace to 9 in. (0 to 23 cm) due to drifting
during periods of snowfall along with strong northerly
winds. Surface smooth, numerous cracks. Snow density:
0.236 g/em3.
Dec 2 15. 38. 7. 18. Surface smooth, few cracks. Snow density: 0.228 g/cns.
9 16. L3, 7. 18. " "o, no, o " 0.220 " .
16 18. L6. 11. 28. " "o, "o, " 0.180 " .
Water overflow evident over most of lake. Numerous
holes appeared after heavy snowfall during midweek.
24 19. 48. 8. 20. 1 in. of water overflow between ice and snow cover. 3
. Surface smooth, few cracks. Snow density: 0.200 g/em-
30 20.5 52. 6.5 17. Surface lightly ridged, few cracks. Snow density:
0.208 g/cm3,
1968 .
Jan 6 21. 53. 9. 23. Top 10 in. (25 em) of ice softer to drill. Surface
lightly ridged, few cracks. Snow density: 0.176 g/em3
13 22. 56. 8.5 22. Surface 1lightly ridged, few cracks. OSnow density:
0.188 g/cms.
20 22.5 57. 10. 25. Surface li%h‘cly v, " . " "
0.200 g/cm 3,
27 23.5 60. 9.5 2k, Surface li%Ptly "o, "o, " "
0.213 g/cr3.

% Tce thickness data available in: CANDIAN DEPT (F TRANSPORT ICE 1  NOV. 1968



TABLE 11! (Cont 'd) 8>
ICE THICKNESSES (1967-1968)

Date Ice Thickness Snow Depth Remarks
(in.) (cm) (in.) (cm)

Snowshoe Lake (Alagka) (cont'd)

.

1968
Feb 3 = 25. . 8.5 22. Ice very brittle and easily drilled. Snow cover is
i elmost all depth hoar with & crusty top. Surface
. lightly ridged, few cracks. Snow density: 0.207 g/emd.

10 25. 6. . 15.5 - 39. Surfacz/ 11 ly ridged, few cracks. Snow demnsity:
0.181 g/em3.

17 25. 6. 1. 28. Surface lightly " , * " [ * " ;
0.217 gfem8. :

25 25. 6h. 10. 25. Beneath the top 10 in. (25 cm) of ice, a 1-in. layer
of water was observed on 18 and 25 Feb. Some water
overflow observed over most of lake. Surface lightly
ridged, few cracks. OSnow density: 0.205 g/m3.

>
Mar. 2 25. 6k, 8.5 22, Surface/lightly ridged, few cracke. Snow demsity:
: 0.257 gfem3.
9 25. 6h4. 7.5 19. Surface moderately " , " o, " "
. 0.249 g/em3,

16 25. 64. T. 18. Surface moderately " , " "o, " "
0.225 g/en3.

23 33. 84, 9.5 2k, Surface moderately " , " "o." "
0.211 g/om3.

30 34, 86. 13. 33. Water and slush layers observed within the ice cover
during drilling throughout month. Surface moderately
ridged, few cracks. Snow density: 0.200 g/cm3.
Maximm ice thickness observed.

Apr 7 33. 8L. 10. 25. Surfaée/mn;%emtely ridged, few cracke. Snow density:
. 0.226 gfcmd.

13 33. 84, 10.5 27. Surface moderately v, " "o, " "
0.216 g/cm3.

21 33. 8. 10. 25. Surface moderately ", "o, " "
0.220 g/em3.

28 - 33. 8k, 6.5 17. Snow cover wet, especially near surface of ice. Surface
n7d;3rately ridged, few cracks. Snow density: 0.306-
g/emd,

May 5 32.5 83. 4. 10. Surface/mmgemtely ridged, few cracks. Snow density:.
. 0.332 g/emY. :
11 3. 81. Deep water over ice around edge of lake. Jce very mushy

in top 10 in. (25 cm), rest of ice granular and fairly
soft and wet. Surface moderately ridged, few cracks.

18 28. T1. Surface moderately ridged, few cracks.

2k Ice very dark and rotten and starting to shift. Water
level of lake quite high from snowmelt runoff and rain.

26 Entire mass of ice starting to break up.

South Baymouth* (ONT): Meassurements made 100 yd from end of station wharf.

1967 .
Dec 26 Outer basin of south bay froze over.
1968 : ‘
Jan 26 Surface smooth, no cracks from 4 to 26 Jan.
Mar 16 26. 66. i
22 26. 66. Maximum ice thickness observed on 15 and 22 Mar.
29 . 23. 58. _ Surface smooth, few cracks from 2 Feb to 29 Mar.

Spence Bay* (N.W.T.): Measurements made approximately 150 yd from north shore and approximately 130 yd from
west shore. .

1967 .
Dec 1 Pressure ridges along east shore of bay.

1968
J-an 31 " " " it 11 Lis 1" durixlg mnth-
Mar 31 Six " " " n " " il all month.

* Tce thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968
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Date

Ice Thickness

(in.)

(em)

Spence Bay* (W.W.T.) (cont'd)

1968
Apr 26

May 31

Jun T
14
21 -

28,

Jul 5

91.

g
68.

>63.‘

59.5
L6,

231.

196.
185.
173.

160.

151.
117.

TABLE 111 (Cont'd) .
ICE THICKNESSES (1967-1968)

Snow Depth

(in.) (cm)

25.

10.
10.

Remarks

Six pressure ridges along east shore of bay all month.

Maximum ice thickness observed. Six pressure ridges
still noted along east shore all month.

Surface smooth, few cracks from 13 Oct 1967 to 21 June.
1968.

5-yd-wide lead along shore from station to point 1/2
mile east of station. 60% of ice covered with water.
Surface smooth, numerous cracks.

" " " "

H
Navigable lead for 1 mile along shoreline to the west
of station. 60% of ice covered with water, mostly
around shore.. Surface smooth, few leads.

Tanacross (Alaska): Measurements made on Tanana River directly in front of village.

1967
Oct 6
11
12

30

Nov 14
18

1968
Feb 17

2k

10
17
2k

31

Apr T
21

29

May 5

12

% Ice thickness data available in:

38.

38.

37.
29.
29.
35.
3k,

3k,
41.
38.

11.

97.

97."

9k,

Th,

4.
89.
86.
86.

10k,
10k4.

28.

10.
8.
12.

10.

CANADIAN DEPT OF TRANSPORT

20.
18.
20.

25.

1 20.

30.

25.

" No trace of floating ice.

Ice running in river during morning.

" " . thicker than on 6 Oct.

freezing out from edges.

Warmer weather during last part of month, no ice.

Ice slowly formed out to 4 ft from river edges.
River frozen over U miles
upstream, but not at measurement site.

River finally frozen over in one place.
Ice unsafe to walk on.
Freeze-over date later than normal.

No ice measurements from 6 Dec to 17 Feb due to lack of
ice auger brace, Surface lightly ridged, no cracks.
Surface lightly ridged, no .cracks.

" " 1t " 1

s .
10 in. (25 cm).

Surface lightly " , " " . " " " "
10 in. (25 em).

Surfacez ligh‘f),ly s .

9 in. {23 cm).

Surface lightly v " . u " " "
11 in. (28 cm).
Surface lightly
9 in. (23 cm).

Avg depth of snow:

1t 1" "
s .

Surface lightly
m i
. . .
" ! L " . Maximum ice thickness
observed on 14 and 21 Apr.
Ice porous. River has open areas.
able on foot, but caution must be used.
slushy, numerous cracks.

River still cross-
Surface

Ice is porous, numerous cracks. Crossing by foot
extremely hazardous.
Ice floes observed from 12 to 15 May.

ICE 1 NOV 1968



TABLE t11 (Cont'd)
ICE. THICKNESSES (1967-1968)

Date Ice Thickness Snow - Depth . Remarks

(in.) (cm) (in.) (cm)

Trapper's Creek (Alaska): Measurements made in middle of Susitna River (main channel), 3/4 mile from
Talkeetna, Alaska. ’

1966 - .

Jan 13 29. T1. k., 10. Surface smooth, no cracks.

20 31. T9. b, 10. " o, o

27 33. 8h. T. 18. " "o, few " .

Feb 3 37. =" 4, 10. "o v, " " Avg depth of snow: 21 in.

o (53 em). Maximum ice thickness observed. )

10 33. 8. 7. 18. Surface smooth, few cracks. Avg depth of snow: 22 in.

. ) (56 em). .
17 31. T9. 6. 15. Surface " , no v " v " 26 in.
. (66 ecm).. 6 in. of water overflow over drilling site.
. . . Iee beginning to rot. ’
24 36. 91, - 10. . 25. . Surface smooth, no cracks. Avg depth of snow: 28 in.
. S : (71 em). .

Mar 2 River is unsafe for drilling due to water overflow. Avg
depth of snow: 18 in. (46 em). Cracks running along
edges of channels caused when ice was forced downward to
below water level. 12 to 18 in. water overflow over
drilling site and over other channels. No measurements

. can be taken until water on ice refreezes.
g 35. 89. Water overflow frozen. Surface smooth, no cracks. Avg
depth of snow on shore: 15 in. (38 cm).

16 35. 89. ) Surface smooth, few cracks. Avg depth of snow on shore:

. 15 in. (38 em).
23 31. 9. 1. 3. Surface smooth, "7 " . " " " " v
o 18 in. (46 cm).
30 30. 6. 1. 3. Surface smooth, " oL, oo
S AT in. (43 em).
Apr 6. 34, 86. . Cracks run mostly length wise in the channels, few small
' cracks run across the channels. Cracks running parallel
with chennels are from 1 to 12 in. (3 to 30 em) in width,
" some are 50 ft or more in length. Ice soft with 1 in.
of water overflow at drill site. Surface smooth, few
cracks. Avg depth of snow on shore: 16 in. (41 em).

13 29, Th. Surface smooth, few cracks. Avg depth of snow on shore:
20 in. (51 cm).

20 20. 51. . . Ice very rotten, 8 in. water overflow at drill site.
Ma.ny holes and cracks, open water in many places.
Surface smooth, numerous cracks. Avg depth of snow on
shore: 20 in. (51 cm). .

27 Ice completely saturated with water and settling in
places. Ice unsafe for drilling. Surface smooth,
numerous cracks. Ave depth of snow. on shore: 15 in.
(38 cm).

My b4 Main channels of Susitna and Talkeetna River open.

Ice estimated 12 to 18 in. (30 to 46 cm) thick. Surface
wet, numerous cracks. Avg depth of snow on shore: 9
in. (23 em).

8 Ice jamming near bridge site and water rising.
11 A1l ice jams broken up, ice flowing in main channels.
25 . River ice still flowing. River level.is near normal.

Trout Iake* (ONT): Measurements made 150 yd south of Dept of Transport dock.

1967 .
Nov 17 Surface smooth, numerous cracks from 10 to 17 Nov.
Dec 8 . . ) " ", no cracks from 24 Hov to 8 Dec.
22 - . . ’ n "o, few " " 15 to 22 Dec.’
30 & . ) " " , no 1 .
1968 . - ‘ :
Mer 29 o 3 in. (8 em) of slush on ice at measurement site. 6 in.

(15 cm) of slush on ice around shorelinz.

* Ice thickness data available in: CANADIAN DEPT OF TRANSPORT ICE 1  NCV 1968



Trout Ieke* {ONT) (cont'd)
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Date

1968
Apr

Jun

Unalakleet

¥

1967
Oct

Nov

1968

Jan

F.b

Apr

Jun

Ice thickness data availsble.in:

Ice Thickness

{in.)

5 48.
12 4y,
19 43.
2L
26 36.

3 35.
10 30.
13
17 12.
22

4
(Alaska):
21 3.
28 9.5

4 10.
1 1k,
18 5.
25 9.5

2 15.

9 23.
16 25,
23 27.
30 34,

[ 33.
13 3.
20 38.
27 L,
31

3 Ls.
10 L6.
17 50.
2l 53.

2 53.

9 56.
16 5L .
23 5h.
30 57.5

6 56.
13 57.
20 60.
27 61.

Iy 61,
11 57.
18 39.
25 21.

1 3k,

2 39.

(em)

6.

30.

8.
2k,

25.
36.
13.

2,

38.
58.
69:
86.

8h.
36.

97.
112:

11k,
117.
127.
135.

135.
k2.
137.
138.
146,

152,
145,
152.
155.

155.
145.
99.
53.

86.
99-

TABLE {11 {(Cont *d)
ICE THICKNRSSES (1967-1968)

Saow Depth Remarks
(in.) (em)
trace - Maximum ice thickness observed.
1. 3.
First small lead appeared in lake.
trace Surface smooth, few cracks from 5 Jan to 26 Apr.
" " , no cracks.
trace Shore leads. Surfasce smooth, no cracks.
Lead extending out into lake starting at a point in
south bay.

Ierge open lead approximately 200 £t in width in south
bay of lake. Ice unsafe to measure, but estimated from
‘broken edges to be approximately 12 in. (30 cm) thick.
High winds for several days shifted large areas of ice,
causing many open leeds.

Ice clear around Post Island.

Big Trout Ieke completely clear of ice. W.ater level
of Trout leke is 2 to 3 ft below normal.

Measurements made directly east of post office on Kouwegak River Slough.

Surface smooth, no cracks.
w - on '

2. 5. y 3 , " " . Avg snovw density: 0.200
g/emd,
L3
Surface ", few " .
T I
' s " . UHigh tides and rain melted
the snow and thawed some of the ice during first two
weeks of the month.
Surface smooth, no crecks.
n " few
0.5 1 1" i ’ n " :
. . R .
. 8.
3 1t 1 i n
; .
igh tides and some water overflow onto ice during month.
Surface smooth, few cracks.
" " " "
n " ’ T " )
y R
. W et
s .
High tides and water overflovw all month.
Surface smooth, few cracks.
2 5 n n " "
: . 1t 1 ’ 1 m .
, .
" n n n
, .
3 8 il " n 1
. . R .
. R. " 1 " " .
g. 15' 1 " ’ 1" m
lo- 25 i 1" N 4 1 " :
lO 25 " Al ’ ”" n
. . s
10. 25, " v, ", Snow density: 0.220 g/cm3.
12. 30. i1 " s 1t N . i u 0.2h0 " .
5. 15, " " ) " n . " " 0.246 LI
. 10. " 1 ) n n . " I 0.230 v

Maxdimum ice thickness observed on 27 Apr and 4 May.
4 in. water on ice, few cracks.
Few cracks.

Ice moving out.

CAVADIAM DEPT OF TRANSPORT ICE 1  NOV 1958



Date

Ice Thickness

(in.) (em)

Unalakleet (Alaska) (cont'd)

1968
Jun 3
L

Valleyfield* (P.Q.): Measurements made 3600 ft above Valleyfield bridge.

1968
Maxr 4
11
18

Welland Cenal¥
1968

Jan 22

29

Feb 5
19
Mar L
11

18
25

Welland Canal¥*
1968

Jan 22
29

Feb 12
19
26

Mar 25

Wellend Canal¥®

1968
Jan 29

Mar 3
25

Welland Canal*
1968

Mar 11

25

Welland Canal¥*

1968
Jan 22

29

Feb 12
19

26

Mar 4
25

* Tce thickness data available in:

1

(oNT):

(onNT):

(owr):

h.
33.

29.
13.

27. 69.
25. 6l
18. 46.

22.

56.
13. 33.
.10.5 27.

10. 25.

18. 46.

18,

L6,

10. 25.

Measurements made above Guard

TABLE 111 (Cont 'd)

ICE THICKNESSES (1967-1968)

Snow Depth

(in.) (cm)

Maximum ice thickness observed.

Remarks

89

Surface smooth, no cracks from 22 Jan to 11 Mar.
n

"

, Tew

n

Messurements made in Port Colborne Harbour (above Iock 8).

Surface rough, few cracks.

"

E
Maximim ice thickness observed.

o

"

smooth,

, no

no

rough, some

"

"

"

(ONT): Measurements made in Port Weller Harbour (entrance to Lock 1).

Large broken drift - ice.

Maximum ice thickness observed.

and open water observed.

" "

Frozen drift ice.
" 1t "

1"

Broken

ice, drift ice,

Drift ice 3 to 8 in. (8 to 20 cm) thick and open water
throughout month.

Gate.

Some water observed on ice surface.

Maximum ice thickness observed.

Ice weak around edges.

(ONT): Measurements made at Bridge-10.

Maximm ice thickness observed.

Tce very weak around edges and cracks observed.

Measurements made at Bridge 18.

Maximum ice thickness observed near shore.

at midstream, surface rough, no cracks.
Open water at midstream, few cracks.

" "

"

Open water

Surface rough, no cracks near shore, open water

midstream.

Open water midstream.

Surface rough neer shore, open water midstream.
Open water after 11 Mer,

CANADTIAN DEPT OF TRANSPORT

ICE 1

NOV 1968
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Date

Welland Canal* (ONT):

1968
.~ Jan 22
29
Feb 19
Mar &

25

Wild leke (Alaske):

1968
May 15
20
22
26
29

Jun 6
10

Yellowknife* (N.W.T.):

1968
Mar 22

May 3
10

17
2k

% TIce thiclmess data available in:

Ice Thickness
(in.)  (em)

12.5 32.
7. 18.

TABLE 111 (Cont 'd)
ICE THICKNESSES (1967-1968)

Snow Depth
(4n.) (cm)

Remarks

Measurements made at Bridge 19.

Surface rough, no cracks.
No cracks. -

Surface rough, " "o

2.5 6. Meximim ice thickness observed. Surface rough, no
cracks.

Ice honeycombed 50 £t from canal wall on 18 and 25 Mar.

Measurements made approximately 30 yd east of weather station. Measurements $aken
during May 1968 only.

31. T9.
30. 6.
18. 46.

Bay.
53. = 135.
48, 122,
39. 9.

Surface rough, few cracks.

Streams open.

Surface rough, " "o,

Water around lake edge.

Frozen overflow approximately 8 in. thick covered most
of lake during the period of measurement.

Ice out on north half of lake.
" completely out on lake.

Measurements mede approximately 175 yd NW of Northward Aviation float base on Back

Surface smooth, no cracks 10 Nov 1967 to 22 Mar 1968.
" " , few " from 29 Mar to 3 May.
Maximum ice thiclmess observed. Surface slushy, few
cracks.
Surface candled few cracks.
" rotten, numerous cracks.

CANADIAN DEPT OF TRANSPORT ICE 1 NOV 1968
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APPENDIX A: SUPPLEMENTARY DETAILED ICE-THICKNESS
OBSERVATIONS ACROSS ALASKAN RIVERS

‘J’gnsuémﬁ -
: H

#Poaon. *ﬁa&my'

Figure A1. Map of Alaskan stations in Appendix A.
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APPENDIX A: SUPPLEMENTARY DETAILED ICE -

THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS @)

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (ft) River (ft) (£t) River (ft) (ft)
Ambler: Measurements made on Chester Creek (cont'd) ) Anchor River (cont'd)
Kobuk River
Dec 13, 1966 Jan 3, 1967 . Mar 27, 1967
0 LEW (1' snow) 28 0:1 28 0.9
60 1.6 31 0.3 30 REW
8o 1.6 33 REW
100 1.5 Cantwell: Measurements made on
120 1.6 Anchorage: Measurements made on Susitna River
k0 1.8 Ship Creek
160 1.4 Jan 21, 1967
180 1.5 Feb 16, 1967
200 1.6 0 REW (2' snow)
220 1.6 o] LEW 20 3.0 (0.5-1" asnow)
260 to 320 1.5 2 1.1 30 3.0
340 1.5 5 0.9 40 3.1
380 to 4ho 1.8 6 to 18 Open water 50 3.2
480 2.1 21 0.7 60 3.2
520 REW 29 0.8 80 5.1
32 0.8 100 5.3
Maxr 17, 1968 34 REW 120 4.8
140 4.8
[¢] IEW (1-1.5' Anchor Point: Measurements made on 160 k.6
50 3.7 snow) Anchor River 180 b.h
100 3.5 200 3.8
150 3.3 Apr T, 1966 220 k.1
200 3.6 2ko k.o
250 3.6 9 LEW 260 3.9
300 to 350 3.5 12 2.0 280 LEW
375 4.0 13 2.0
400 3.7 14 2.0 Mar 28, 1967
hos 3.4 15 1.9
450 4.0 16 1.8 0 REW (2" snow)
500 3.9 17 2.3 5 2.6
525 3.8 18 1.3 10 2.3
550 k.6 19 to 21 1.2 15 2.9
590 REW 23 1.3 20 3.5
24 1.5 25 3.8
Anchorage: Measurements made on 26 REW 30 3.2
Chester Creek 35 3.0
Jan 18, 1967 Lo 2.8
Nov 14, 1966 45 2.9
0 LEW 50 2.6
11 0.2 2 Open water 55 3.5
12 0.2 L 0.2 60 3.9
13 0.1 6 0.4 65 k.5
1 0.1 9 1.5 70 5.2
15 to 21 Open water 11 1.7 80 LEW
22 0.1 1l 1.9
23 0.1 iT7 2.3 Chitina: Measurements made on
2L 0.2 21 2.0 Copper River
25 0.1 26 2.0
31 1.9 Jan 17, 1967
Feb 14, 1967 b1 1.7
’ REW 0 LEW (18" snow)
1 to 17 - 25 2.7 (2' snow)
19 0.1 Mar 27, 1967 50 3.0
21 to 23 0.5 125 3.5
10 LEW 225 3.5
Jan 3, 1967 . 12 2.0 250 2.5
14 1.0 275 3.5
12 LEW 16 1.1 300 2.5
1k 0.2 18 0.9 325 2.5
16 to 19 0.1 20 0.8 350 Slush
20 0.2 22 1.0 375 REW
22 0.3 2L 0.5
23 to 26 0.2 26 0.7

(1) See figure A-1 for location of measurement site.

(2) REW and LEW mean Right and Left Edge of Water facing downstream and the (-) means no observation.
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness ~Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (ft) River (ft) : (ft) River (ft) (£t)
Copper Rlver (cont'd) Kuskokwim River (cont'd) Eagle River (cont'd)
Mer 25, 1967 Dec 8, 1966 Jan 11, 1966
0 REW (18! snow) 100 1.9 63 REW (17" snow)
4 3.9 (2.5' snow) 150 3.5 .
16 k.5 200 to 300 2.0 Feb 15, 1966
23 3.8 350 2.4
30 3.8 Lo0 2.0 10 LEW
37 2.9 450 2.0 1k 2.3
Ll 2.5 500 2.1 18 2.2
52 2,3 550 2.0 22 2.3
59 2.2 600 1.6 26 2.0
66 2.3 650 1.6 28 1.5
73 2.3 700 to 800 1.5 30 1.9
80 2.4 850 1.b 32 0.6
88 2.7 900 1.5 36 0.8
95 2.9 1000 LEW 38 1.3
101 2.9 ko 1.3
108 3.1 Mar 20, 1968 L2 1.k
117 3.7 4l 1.2
123 2.1 o] REW 46 1.1
131 3.1 50 L.5 48 1.1
137 3.9 100 4.5 50 1.6
7 3.9 200 4,2 52 1.6
155 k.0 250 5.8 54 1.1
163 LEW 300 5.7 56 1.0
350 5.0 58 0.8
Copper Center: Measurements made on koo k.o 60 1.0
Klutina River 450 3.8 6l 2.7
500 k.0 68 2.7
Jan 18, 1967 550 4.0 REW
600 3.9
16 REW (1' snow) T00 3.8 Mar 4, 1966
18 3.8 800 4.0
20 to 26 3.5 900 3.2 2 LEW
28 3.6 910 LEW 6 2.2
30 3.4 1k 2.5
32 3.k Fagle: Measurements made on 18 2.5
3k 3.2 Fagle River . 20 1.5
36 3.4 2l 1.3
38 3.2 Dec 2, 1965 26 1.4
Lo LEW LEW 28 1.6
10 1.7 30 2.2
May 2%, 1967 12 1.5 32 2.2
1k 1.5 34 2.1
0 REW 16 1.6 36 2.1
s 1.0 18 1.6 38 to k2 2.2
T 4.0 20 to 52 Open Water Ll 2.3
9 3.8 REW L6 2.5
11 L.5 48 2.5
13 L.y Jan 11, 1966 50 3.k
15 L.2 55 REW
i7 4.5 12 LEW
19 4.6 16 2.5 Mar &, 1966%
21 4.8 20 2.0
23 Slush on ice 24 2.2 1 LEW
25 3.6 28 2.0 b 2.2
27 3.0 30 0.8 8 2.0
30 4,0 3k 0.7 10 0.7
32 3.8 36 1.1 12 to 20 Open Water
3k k.o 38 1.1 22 1.0
36 . 4.6 LEW ko 1.h 24 1.0
ko 1.3 25 0.9
Crooked Creek: Measurements made on L 1.0 27 0.9
Kuskokwim River 46 0.8 29 1.3
48 1.2 31 L.h
Dec 8, 1966 50 1.5 34 1.1
52 to 56 0.8 38 1.8
0 REW (1' snow) 58 0.9 45 2.4
50 2.0 61 2.0 sh 2.7

+ Observations probably made slightly up or down stream of previous measurement.
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THICKNESS OBSERVATIONS ACROSS ALASKAK RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (ft) River (ft) . (ft)
Eagle River (cont'd) Yukon River (cont'd) Tazlina River ({cont'd)
Mar &, 19667 ‘ Apr 28, 1968 Jan 18, 1967
[ REW e} 3.0 30 3.3 (1.5" snow)
80 3.0 ko 2.8
Mar 1k, 1966 120 2.7 50 2.6
160 2.8 60 2.8
0 LEW 190 2.9 T0 2.8
15 1.0 220 3.2 80 2.6
18 to 46 0.6 260 3.0 90 2.5
50 1.0 300 3.3 100 3.0
55 REW 340 3.0 110 3.2
380 10.0 120 k,0
Mar 1k, 1966% 420 . 10.0 130 3.2
460 6.0 1Lo 3.7
4s LEW 500 k.0 145 REW
50 - 540 2.8
55 - 580 2.5 Mar 23, 1967
60 0.6 620 2.8
65 to 75 2.5 660 3.5 0 REW (2' snow)
80 to 103 0.6 700 2.7 5 1.5
THO 2.7 8 2.0
Jan 18, 1968 T8¢ 3.0 12 2.3 {1-1.5" snow)
820 3.2 16 2.7
L8 - (2" snow) 860 2.8 20 2.8
53 2.3 900 3.0 2k to 32 3.0
55 2.3 9ko 3.0 36 2.8
58 2.2 Lo to 50 2.3
60 2.4 Gakona: Measurements mede on : 55 2.9
63 2.4 Gokona River 50 2.7
65 2.3 65 1.7
3 2.4 Jen 19, 1967 70 2.7
70 2. 80 2.0
73 2.3 0 LW (1-2* snow) 85 1.0
T5 2.1 2 Open Water 9L 1.5
76 2.1 [ 2.0 o6 1.5
80 2.2 8 2.2 103 LEW
83 2.3 10 2.3
85 2.h 12 2.0 Gold Creek: Measurements made on
88 2.5 1k 2.0 Susitna River
90 2.5 16 2.2
93 2.2 18 2.3 Jan 11, 1968
95 1.0 20 2.2
93 1.8 22 2.3 0 LI
100 1.8 2k 2.5 15 0.9
103 2.0 26 3.0 25 1.5
105 - 28 3.0 3h 2.5
30 3.6 b1 2.7
Feb 15, 1968 . 32 3.7 50 2.0
ko REN 60 1.k
5 to 18 2.8 65 1.6
20 2.9 Mar 23, 1967 5 k.0 (Slush)
23 2.5 80 1.6
25 2.8 3 LEW 90 1.7
28 2.5 L 0.1 105 1.8
30 2.6 6 0.1 110 2.5
33 2.7 8 0.2 120 2.1
35 2.7 10 0.2 130 5.7
38 2.4 12 0.3 145 0.1
ko 2.6 14 0.7 180 1.4
43 2.7 15 3.1 210 REW
45 2.7 18 REW (9-14" snow)
L7 Lt Jan 19, 1967
Glennallen: Measurements made on
Lagle: Measurements made on Tazlina River - LEW
Yukon River [o] 2.7
Jan 18, 1667 10 2.5
Apr 23, 1968 20 2.8
0 18 (0.5' snow) 30 2.6
0 LEd 10 k.0 35 2.6
20 2.7 20 3.7 40 2.5

+ Observat.oas probably made slightly up or down stream of previous measurements.
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THICKIESS OBSERVATIONS ACROSS ALASKAW RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (ft) River (ft) (£t) River (ft) (££)
Susitna River (cont'd) Koyukuk River (cont'd) Kasilof River (cont'd)
Jan 19, 1967 Mar 16, 1968 , Jan 19, 1967
45 2.5 375 to 450 3.3 9 1.3
50 2.4 500 3.1 18 1.6
55 2.4 550 REW 30 1.4
60 2.3 Lo 0.7
65 to T5 2.4 Iliamna: Measurements made on 50 1.4
80 2.5 " Tewhalen River 58 1.5
90 2.5 68 1.5
100 to 120 2.6 (8" snow) Apr 12, 1966 78 1.3
130 REW {2-2.5' snow) 88 2.1
100 REW 38 1.7
Apr 8, 1967 140 0.9 108 1.8
160 1.5 118 1.5
0 - REW 180 1.7 128 1.1
30 3.0 200 1.6 133 1.6
20 2.8 220 1.5 7 1.b4
30 3.9 240 1.5 157 1.5
Lo 3.5 260 1.1 165 LEW
50 3.1 280 1.2
60 3.4 300 1.2 Mar 30, 1967
70 3.1 350 LEW
80 3.4 1k LEW
90 3.4 Kaltag: Measurements nade on 26 1.9
100 3.6 Yukon River 35 2.3
110 3.6 - L5 2.5
120 3.5 Dec 11, 1966 ) 55 2.2
135 2.7 65 2.2
155 LEW 0 W 75 2.8
200 0.9 85 2.7
Hughes: Measurements made on 300 0.6 95 2.7
Koyukuk River . 400 0.7 105 2.9
500 0.7 115 2.0
Dec 1k, 1966 6C0 to 900 0.8 125 2.0
1000 to 2000 1.0 135 1.8
0 LEW (1' snow) 150 REW 145 1.6
ko 1.7 155 REW
80 1.7 Mar 19, 1967
120 1.8 Iignite: Measurements made on
160 1.7 0 REW (2.2 Teklanika River
200 1.9 100 4.5 snow)
240 2.0 200 8.5 (slush) Nov 9, 1965
280 to 440 1.8 300 8.5
L8o 1.6 0o 2.5 0 REW
520 1.5 500 2.5 10 0.4
560 REW 600 2.7 20 0.5
T00 2.3 30 0.7
Mar 16, 1967 800 2.3 Lo 0.7
900 2.1 50 0,8
0 LEW (2' snow) 1000 2.2 60 Slush
Lo 3.3 1100 2.1 T0 1.1
80 3.2 1200 2,2 75 0.5
120 3.2 1300 2.4 80 0.k
160 2.9 1400 2.3 85 0.6
200 2.5 1500 2.5 90 0.1
240 2.2 1600 2.7 95 Slush
280 3.2 1700 2.5 105 0.6
320 3.2 1800 2.k 115 1.1
REW 1900 2.5 125 1.0
2000 2.3 135 1.3
Mar 16, 1968 2100 2.3 145 1.5
2200 2.1 150 1.5
50 1EW (1.5-2! 2300 2.0 155 1.0
100 3.4 snow) 2k0oo LEW 160 LEW
150 3.3
200 3.7 Kasilof: Measurements made on
250 3.7 Kasilof River
300 3.5
350 3.5 Jan 19, 1967

0 LEW
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distence Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (£t) River (ft) (£t)
Teklanika River (cont'd) Kuksokwim River (cont'd) Tanana River (cont'd)
Mar 15, 1966 Mar 20, 1968 Feb 20, 1967
5 REW 425 3.0 . 200 k.o
9 to 48 Ice bridge k75 3.1 230 Slush
50 0.9 525 REW 250 "
-5l 0.5 270 "
56 0.3 Nenana: Measurements made on 290 2.4
66 LEW (2-3' snow) Tanana River 310 2.3
330 2.3
Feb 21, 1968 Nov 10, 1965 350 2.0
365 1.6
) LEW (2" snow) . REW 380 1.7
2 . 2.5 20 1.3 395 1.6
15 2.6 30 1.0 410 1.6
20 1.8 Lo 2.0 hog 1.9
22 1.k 50 to 190 1.0 i) 1.9
24 1.2 210 1.5 455 1.8
26 1.3 230 1.0 L65 1.9 ,
28 S 1. 250 1.0 Lo -
30 2.0 270 1.0
‘32 2.2 320 1.5 Mar 4, 1968
34 2.3 360 1.5
“ho 2.k 400 1.5 o] REW
46 2.5 420 1.5 8 3.5
50 2.5 460 LEW 20 4.5
60 2.7 Lo 3.0
70 REW Mar 18, 1966 50 2.5
60 3.0
McGrath: Measurements made on 20 REW (14" snow) 80 2.5
Kuskokwim River 60 2.5 100 2.0
T 80 3.0 120 2.0
Mar 20, 1967 100 2.5 140 to 220 2.5
120 3.5 240 2.0
0 LEW (1.9' snow) 1h4O 3.2 260 to 420 2.5
Lo 2.0 160 3.6 470 2.0
80 2.1 180 3.5 520 2.0
120 2.4 200 3.3 570 - 1.5
140 2.3 220 3.5 670 to 820 3.0
160 2.1 240 3.7 870 3.5 (LEW)
200 2.0 260 3.1
220 2.2 280 2.3 Mar 27, 1968
240 2.0 300 2.0
280 2.1 320 2.8 0 REW
320 2.2 3ko 2.2 30 1.9
360 . 2.2 360 2.5 60 2.0
400 2.1 Loo 3.0 90 2.0
Lko 2.1 kho LEW 110 2.5
460 2.2 130 2.6
480 1.9 Dec 6, 1966 150 to 190 2.7
520 1.8 . 210 2.6
560 REW 40 REW 230 2.8
50 2.3 250 2.6
Mar 20, 1968 60 L.h 270 2.6
70 to 90 1.5 290 2.7
0 4.0 (1.5' snow) 100 1.7 310 2.6
25 3.6 110 1.7 330 2.7
50 3.5 120 to 280 1.6 350 2.7
75 3.5 300 to 420 1.8 370 2.5
100 3.3 4o LEW 390 2.5
125 3.2 Lo5 2.7
150 3.0 Feb 20, 1967 L2o 2.1
175 2.8 435 1.9
200 2.7 ] 2.0 450 1.8
225 3.0 20 2.5 465 2.0
290 2.8 Lo 2.1 480 2,0
275 2.7 60 2.1 495 1.6
300 2.8 80 2.2 510 2.0
.35 2.9 100 k.0 525 3.5
350 2.9 120 5.4 540 3.5
375 3.4 140 k.5 555 2,0
400 2.8 160 5.6 560 LEW
180 k.0
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across TIce Thickness Distance Across Ice Thickness - Distance Across Jce Thickness
River (ft) (£t) River (ft) (£t) . River (ft) (££)
Ninilchik: Measurements mede on Sneke River {cont'd) Chisana River (cont'd)
Ninilchik River
Jan 18, 1967 Dec 12, 1966 Jan 18, 1966
0 LEW o] LEW 89 . 2.1
2 1.2 2 0.8 99 2,1
4 2.3 il 1.0 109 1.8
6 3.2 6 1.3 116 1.3
8 3.8 8 1.0 126 1.5
10 2.8 10 1.0 133 to 148 1.8
12 2.4 12 1.3 158 1.9
1h 3.b 1L 1.0 168 1.6
16 2.9 16 1.3 178 REW
18 2.5 18 1.3
20 1.1 20 1.2 Apr 26, 1968
2k 1.8 22 L.2
28 REW 2l 1.3 0 LEW
27 L.2 5 2.8
Noatak: Measurements made on 30 1.2 15 2.5
Noatak River 33 1.3 25 2.4
37 1.3 35 to 55 2.2
Apr 5, 1966 41 REW 65 2.1
75 2,1
0 LEW Mar 18, 1967 85 2.0
50 4.5 95 2.1
100 4.0 L1 REW 105 2,1
150 k.5 45 4.5 115 2.0
200 k.5 49 4.3 125 2.1
250 to 850 k.3 53 b1 135 2,2
900 REW 57 k.o ks 2.5
6L 3.9 155 REW
Nome: Measurements made on 65 3.9
Snake River 69 to 7T 4.1 Palmer: Measurements made on
- 82 4.2 Knik River
Dec T, 1965 88 LEW
Nov 17, 1966
0 LEW (1' snow) Mar 18, 1968. :
2 1.9 . 0 REW
L 1.8 2 2.0 (1! snow) 5 0.k
6 2.1 L 2.4 10 0.5
8 2.3 T 2.1 20 to 70 0.6
10 2.3 8 L.2 80 0.8
12 2.2 10 1.0 90 to 215 0.6
U 2.1 12 1.0 230 0.8
16 2.0 1 1.2 245 1.0
18 1.8 16 1.5 260 1.2
20 1.7 18 1.9 300 0.9
22 to 26 1.8 20 1.9 340 0.8
28 1.7 23 2.4 380 1.0
30 to 34 1.8 25 2.6 k2o 1.0
36 REW 27 2.8 k60 1.4
29 2.8
Mar 5, 1966 3L 2.4 Jan 9, 1967
© 33 2.5
I LEW (6" snow) 35 . 2.6 0 REW
6 2.8 ’ 38 2.7 10 0.3
8 3.0 41 2.5 20 1.5
10 2.9 42 REW 4o 1.7
13 2.7 : 60 1.8
15 to 20 2.6 Northway Junction: Measurements made on 80 1.6
23 2.7 Chisana River 100 2,0
2k to 28 2.6 . 120 2.0
31 2.5 Jan 18, 1966 130 to 150 1.9
33 2.k 160 2.0
35 2.5 32 " LEW 170 1.9
37 2.5 40 2.1 180 1.9
39 2.6 50 2.4 200 2.2
41 .9 58 2.5 240 2.4
43 REW 66 2.3 1LEW
Th 2.3
82 2.2
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Tee Thickness
River (ft) (£t) River (ft) (££) River (ft) (£t)
Knik River (cont'd) Knik River (cont'd) Maclaren River (cont'd)
Feb 17, 1967 Jan 16, 1968 : Jan 21, 1967
channel at extreme right of river
(o] REW Dry hole 10 1.8
30 0.3 5 REW 12 1.6
" b5 1.7 6 0.3 16 1.5
60 2.4 8 0.h 20 1.5
15 2.3 11 0.2 25 1.8
90 1.8 13 0.2 30 2.0
105 2.2 16 0.3 33 1.8
120 2.3 19 0.3 36 1.5
135 2.5 22 0.5 Lo 1.8
150 2.9 26 0.8 L5 2.0
165 3.2 30 1.2 50 LEW
185 to 210 2.8 34 1.5
39 1.1 Measurements made on
Mar 22, 1967 4o 1.1 Yukon River
Ll LEW
0 REW Dec 1,. 1966
10 0.1 Palmer: Measurements made on
20 2.2 Matamuska River 0 LEW
30 2.4 ’ ' 50 1.5
ko 2.0 " Jan 15, 1968 100 1.7
50 2.4 right channel 150 1.3
60 2.1 REW - 200 1.1
T0 2.3 16 1.4 250 0.7
80 2.4 24 2.0 300 8.0 (Slush)
90 2.5 43 1.5 350 8.5 (Slush)
100 2.6 50 1.9 koo 6.0 (Slush)
115 2.7 61 2.0 150 4,0 (Slush)
130 3.1 69 1.6 500 5.0 {Slush)
1ko 3.0 76 1.7 550 to 700 6.0
150 2.7 83 to 100 1.8 750 0.9
170 3.0 110 2.0 800 1.0
180 3.0 115 LEW 850 1.0
200 LEW 900 0.9
left (main) ¢hannel 950 _Slush
Jen 16, 1968 ko LEW 1000 1.0
main channel L5 2.0 1050 1.1
8 IEW 50 1.9 1100 1.3
1 0.9 55 1.7
20 0.5 58 2.0 Mar 15, 1967
30 0.8 60 2.0
ho 1.3 65 2.1 ‘0 1EWV (1.2t snow)
50 1.4 T5 2.1 100 2.4
60 1.4 85 1.9 150 3.0
70 1.3 95 1.9 200 %.0
80 1.h 105 to 120 1.7 250 2.4 (2! snow)
90 1.4 125 1.3 300 2.8
100 1.0° 130 1.1 350 4.3
+ 110 1.2 135 1.2 4oo 6.k
120 1.0 140 1.1 450 6.5
130 0.9 145 1.0 500 L.2
130 1.3 150 0.8 550 4.5
150 1.2 155 0.8 600 5.3
160 1.1 160 0.9 650 5.0
166 REW 165 1.1 T00 4.3
180 Dry hole 170 1.9 750 ]
180 1.7 800 4,3
2nd channel 190 2.1 850 3.2
280 Dry hole 200 1.8 900 L.y
320 LEW 202 REW 1000 REW
-330 1.1 .
350 1.7 Paxson: Measurements made on Rex: DMeasurements made on
360 1.8 Maclaren River Wenana River
370 1.7 —_—
380 2.1 Jan 21, 1967 Feb 21, 1965
390 2.2
400 REW 6 REW ImW (8" snow)

: 0
110 Dry hole 8 2. 6 2.3
9
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Tce Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (£t) River (ft) (£t)
Nenana River (cont'd) Melozitna River (cont'd) Salchaket: Measurements made on -
: Salcha River
Feb 21, 1965 Mar 16, 1968
Nov 11, 1965
12 3.0 61 3.2
15 3.9 66 3.0 REW
18 4,0 68 3.0 o] 1.5
21 4.1 T 3.0 10 0.7
2k to 30 3.9 80 3.2 20 0.8
36 3.8 8h 3.0 30 0.6
k2 3.8 90 2.7 35 0.7
48 b1 96 3.0 ho 0.7
sk L7 102 3.1 45 1.0
60 by 107 3.3 50 1.1
72 3.3 112 3.4 60 LEW
T8 to 90 2.0 17 3.2
96 REW 124 3.0 20 LEW
125 REW 30 1.5
Feb 10, 1966 X ko 1.0
Ruby: Measurements made on 50 1.1
60 LEW Yukon River 60 1.1
65 3.9 ' 70 1.4
TO 3.8 Mar 15, 1967+ 80 1.5
T5 3.7 90 L.h
80 3.6 REW 100 1.5
85 3.5 100 k.0 110 1.3
90 3.7 200 2.7 120 1.4
95 3.8 300 2.4 130 0.9 .
100 3.9 400 2.5 ko 1.1
105 4.6 500 2.4 150 0.9
110 4.8 600 2.5 160 to 180 0.7
115 5.0 T00 2.5 190 0.8
120 5.1 800 2.7 200 0.9
REW 900 2.6 210 1.2
1000 2.4 220 REW
Mar 19, 1966 . 1100 2.9
1200 3.0 Feb 5, 1966
30 LEW (2' snow) 1300 2.5
35 4.3 1400 3.3 REW
4o 3.8 1500 3.7 0 1.2
45 3.9 1600 2.7 5 2.0
50 4,1 1700 2.9 10 2.9
54 4.3 1800 REW 15 3.b
56 4.3 20 2.8
58 4.5 Mar 15, 1968 25 1.3
60 - 4.7 . 30 1.9
62 4.6 100 LEW 35 1.8
6k 4.6 100 to 200 - (2-2.5" snow) LEW
66 k.5 300 k.o
68 b1 Loo 3.5 REW
T0 4.0 500 2.9 180 1.3
5 3.6 600 4.0 190 1.5
80 3.5 700 k.o 200 1.7
85 3.8 800 3.5 210 1.7
90 3.5 900 4,0 220 1.8
95 REW 1000 3.0 230 to 250 1.6
1100 3.5 260 to 280 1.8
Ruby: Measurements made on 1200 3.4 290 1.7
Melozitne River 1300 3.5 300 1.3
' . 1400 k.0 310 1.8
Mar 16, 1968 1500 3.0 320 1.3
1600 k.0 330 0.3
8 IEW (2' snow) 1700 3.1 LEW
10 Open water 1800 4.3
1k 0.4 1900 3.k Mar 20, 1966
16 0.6 2100 3.0
17 to 18 Open water 2200 k.0 10 LEW
22 0.6 2300 k.0 15 1.0
2l REW : REW 20 1.0
25 0.8
54 LEW _ 30 1.0
56 3.3 35 1.5

+ Snow depth varisble across river 1.5 to 4t ft in depth.
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- THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across. Ice Thickness
River (ft) (£t) " River (ft) (£t) River (ft) (£t)
Salche River (cont'd) Skwentna River {cont'd) Kenai River (cont'd)
Mar 20, 1966 Mar 29, 1967 Apr 5, 1966
ko 1.5 - REW ko 2.4
45 1.k 0 2.3 s 2.0
50 1.7 5 2.5 50 2.0
55 1.6 10 2.9 55 3.0
60 1.5 15 3.1 60 3.0
65 1.5 20 3.0 65 5.0
70 1.6 25 3.1 70 4,5
75 Froze 30 to ko 3.0 75 L.o
95 2.2 45 2.9 80 6.5
100 2.3 50 2.9 85 8.0
110 2.3 55 2.6 90 8.5
120 2.2° 60 2.6 95 8.0
130 2.6 65 2.8 110 REW
140 2.3 70 2.9
150 2.0 5 3.0 Mar 29, 1967
160 REW 80 3.0
85 2.9 0 LEW
0 LEW 90 2.9 15 1.6
5 1.4 100 2.6 25 1.7
11 1.9 110 2.9 35 2.0
18 2.3 120 LEW (4' snow) 45 1.6
28 - 55 1.8
Mar 26, 1968 65 1.8
Feb 16, 1968 5 2.5
0 REW (3-4' snow) 80 2.3
0 REW 10 4.0 85 2.9
2 0.6 20 3.k 90 2.5
b 0.6 30 3.2 95 1.8
6 1.0 40 to 60 3.1 100 1.9
8 1.7 70 3.2 105 2.0
10 2,0 80 3.5 110 2.0
12 2.4 90 3.5 115 2.0
1% to 18 2.6 100 2.6 135 1.5
21 2.5 110 2.5 155 k.0
125 2.5 120 . 2.3 180 REW
28 2.3 130 2.9
30 2.0 160 2.2 Mar 11, 1968
3P 1.8 200 3.8 -
34 1.5 230 LEW 0 LEW
36 L.k 5 1.5
38 1.0 Soldotna: Measurements made on. a5 2.2
b1 LEW Kenai River Lo 5.0
) 50 2.0
Skwentna: Measurements made on Feb 11, 1966 60 1.8
Skwentna River T0 2.3
0 LEW 80 2.5
Feb 14, 1967 0 to 10 1.5 90 2.5
20 1.8 100 8.0
35 REW 30 2.5 110 6.0
45 Slush 4O to 70 1.9 120 3.0
60 Slush 85 2.2 130 7.6
70 Slush 95 1.8 140 10.3
80 2.3 110 Pier 150 6.8
90 2.5 125 1.8 160 8.5
100 2.4 140 2.3 170 3.7
110 - 155 2.4 180 2.5
120 2.3 170 2.5 240 REW
130 2.2 185 1.8
140 2.4 210 2.6 Sperard: Measurements made on
150 2.3 REW Campbell Creek
160 2.2 ’
170 2.2 Apr 5, 1966 Nov 1k, 1966
180 2.5 '
190 2.6 0 LEW 5 REW
200 2.7 {2.5" snow) 10 3.0 T 0.6
210 2.k 15 3.0 13 0.5
220 . LEW (3.8' snow) 20 5.0 15 0.5
25 5.5 17 0.4
30 2.3 18 0.4
35 2.3 19 0.5
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (£t) River (ft) (£%)
Cambell Creek (cont'd) Caribou Creek (cont'd) Chulitna River (cont'd)
Nov 1k, 1966 Mar 30, 1966 Apr 9, 1967
20 to 22 0.3 3 2.4 150 2.8
23 0.4 6 3.1 160 2.4
2l 0.3 8 3.4 170 -
25 to 30 0.2 9 3.9 190 LEW
31 0.1 10 Channel dry
32 to 34 Open vater 1 Channel ary Mar 26, 1968
35 0.1 18 1LEW
38 0.1 10 REW
Y] 0.2 Jan 16, 1967 20 2.0
-] LEW ) 2.8
1 LEW %0 2.7
Jan 5, 1967 s 0.3 50 3.0
6 0.3 60 Slush
b REW (1' snow) 8 0.k 70 to 90 2.1
6 2.1 10 0.2 100 2.2
9 1.8 12 0.2 110 2.2
11 1.8 1k 0.3 12¢ 2.7
13 1.9 16 0.5 130 3.1
15 1.8 18 0.7 140 3.1
16 1.7 20 0.8 150 1.9
18 1.6 22 0.9 160 1.9
19 1.5 24 0.9 170 2.1
21 1.7 26 0.8 190 2.3
23 LEW 28 0.9 (1-2' snow) 210 1.3
30 0.8 230 1.2
Feb T, 1967 34 REW (5" snow) 250 0.8
260 LEW
16 REW Talkeetna: Measurements mede on
18 - Chulitna River Talkeetna: Measurements made on
20 2.0 Talkeetna River
22 1.8 Jan 18, 1967
23 1.8 Jan 14, 1966
2k 1.7 LEW -
26 1.8 0 1.2 0 ’ REW (1' snow)
28 1.5 5 1.7 12 ‘ 0.7 (1-2' anow)
.30 1.5 10 2.9 22 1.8
32 1.k 20 2.5 32 1.6
34 LEW 30 2.1 1] 1.7
4o 2.2 52 1.7
Mer 21, 1967 50 2.k 62 3.2
60 3.5 72 to 152 Slush
0 LEW T0 to 90 3.1 162 2.0
2 1.0 100 3.0 1712 2.9
L 1.0 110 3.1 182 2.1
6 o.7T 120 3.0
8 0.7 130 3.0 Jan 29, 1966
10 1.2 140 3.5 .
12 1.k 150 3.4 10 REW (1* snow)
1 1.4 160 k.9 15 3.0
16 REW 170 REW (2! snow) 20 3.0
' 25 2.9
Jan k4, 1968 Apr 9, 1967 30 2.2
. 35 1.5
LEW - REW 45 2.5
1 1.7 o] 2.5 50 2.5
2 1.7 10 3.7 60 2.0
3 1.7 20 b b 65 2.0
5 1.8 30 4.3 70 2.5
6 1.8 Lo 4.3 5 2.1
8 to 10 1.6 50 k.0 80 2.4
12 1.7 60 3.7 85 3.0
13 1.8 70 3.7 90 3.2
15 to 19 1.9 80 3.9 95 3.2
REW 0 3.8 100 2.3
100 k.1 105 2.0
Sutton: Measurements made on 110 3.8 110 1.8
Caribou Creek 120 3.3 115 1.7
130 3.4 120 1.6
Mar 30, 1966 ko 3.9 )
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (£t) River (ft) (£t)
Talkeetna River (cont'd) ’ Talkeetna River (cont'd) Squirrel Creek (cont'd)
Jan 29, 1966 Jan 10, 1968 Apr 2, 1966
125 1.8 - 110 1.0 12 to 16 Open water
130 1.6 120 0.9 17 to 18 0.2
135 1.0 130 1.0 19 0.l
140 1.0 140 1.6 20 0.1
145 2.0 150 2.3 21 -
150 2.3 160 2.2
155 LEW 168 1.7 Jan 18, 196T
-176 1.6
184 1.k T REW
Mer 16, 1966 192 0.7 9 2.0
200 0.9 1 -
o LEW (1-2' snow) 210 1.0 12 to 17 1.5
5 Open water 220 1.3 18 1.7
10 2.7 - © 230 1.8 20 1.8
- 15 0.7 : 240 0.6 22 2.0 (2! snow)
20 1.9 245 LEW 23 LEW (1! snow)
25 1.6 N
30 1.9 Tanacross: Measurements made on
35 2.0 Tenane River Tonsina: Measurements made on
40 2.0 Tonsina River
45 1.9 0 REW (2! snow)
50 1.7 15 2.0 Jan 18, 1967
55 ¢ 2.0 25 2.5
60 2.0 35 to 55 2.1 8 LEW
65 1.9 65 2,2 12 to 20 2,5
70 2.1 75 2.3 2 3.8
5 2.1 85 2.0 28 4.2
8o 2.2 95 2.2 32 L2
85 2.4 105 . 2.3 36 4.4
90 2.5 115 2.4 ko k.o
95 2.6 125 2.4 N 3.9 (2" snow)
105 2.6 135 2.3 48 3.8 (1' snow)
115 2.7 1ks 2.2 52 REW
125 3.0 155 2.3
135 REW 165 2.4 Mar 6, 1968
175 2.5
Apr T, 1967 185 1.2 7 REW
191 1.1 10 2.9
0 REW 197 LEW 15 2.6
10 2.1 20 2.k
25 1.7 Tonsina: Measurements made on 25 2.1
35 2.2 Squirrel. Creek 30 . 2.0
L5 2.3 35 2.3
55 2.2 Dec 8, 1965 Lo 2.1
65 2.3 45 1.5
75 2.3 L LEW 50 1.7
85 2.6 5 0.9 55 2.1
95 2.9 6 0.8 62 2.3
105 2.9 T 0.7 TO 2.1
115 2.6 8 0.6 78 2.3
125 2.6 9 0.6 .86 3.0
135 2.7 10 0.7 93 2.6
145 2.7 11 0.3 95 LEW
155 2.8 12 0.3
165 2.6 13 0.5 Venetie: Measurements made on
170 LEW 1k 0.5 Chandaler River
15 0.6
dan 10, 1968 16 0.7 Nov 29, 1966
17 0.8
o} REW 18 0.9 5 -
15 1.9 20 REW 20 2.3
30 2.1 30 2.6
ks 1.8 Apr 2, 1966 Lo 2.5
60 1.9 ' 50 2.3
15 1.7 8 0.3 60 to 115 2.4
85 2.0 9 0.2 135 to 275 2.5
100 1.4 10 0.2 295 2.6
11 0.3
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THICKNESS OBSERVATIONS ACROSS ALASKAN RIVERS

Distance Across Ice Thickness Distance Across Ice Thickness Distance Across Ice Thickness
River (ft) (£t) River (ft) (£t) River (ft) (£t)
Windy: Measurements made on
Nenans River
Feb 17, 1967

0 REW (5-T" snow)
5 to 30 3.3

35 2.8

Lo 2.2

45 1.8

50 1.4

55 1.1

60 0.8

65 - 1.1

69 LEW

Mar 28, 1967

2 LEW (1.5' snow)

5 1.2

8 0.9

11 0.5

14 0.k

17 0.5

20 0.8

23 1.

26 To1l.b

29 1.6

» 1.8

37 2.4

k2 3.3

L7 3.6

52 3.7

5T 3.7

62 3.8

67 k.0

™° b1

3
5.
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AND ICE CONDITIONS FOR ALASKA(l) 1966-67

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.) (cm)

Arctic Village: Measurements mede on the lake at Arctic Village.

1966
: Anr 12 17 L3

1967
Jan 8 26 66 15 38
Mar T 37 9l 10 25 Surface smooth, no cracks.
Apr 15 45 11k 8 20 " " o " ) .
B’hy lo 38 97 N 5 13 1 1" s " " .

Elim: Measurements made 500m east of B.I.A. school.

1966
Oct 31 Ice formed during last week of month.
Nov 15 Ice extended from horizon to horizon.
Dec 20 Ice stopped moving in and out at measurement
) site.

1967 :
Jan 1 .3 6h -8 20 Surface heavily ridged, no cracks.
Feb 13 Ice drifted out from measurement site after 6

Feb then reformed same week.

Emmonak: Measurements made apporoximately across from the village of Emmonak.
1967
Jan 6 27 69 4 10 Surface lightly ridged, few cracks.
31 50 127 9 23 ) " " ", numerous cracks. Avg
depth of snow on shore: 11 in. (28 cm).

Kiana: Measurementé ma2de in front of village on the Kobuk River.
1967
Apr 9 T3 185 T 18 Ice solid, few cracks. Crack complately across
the river approximately % to 1 in. in width.

Mountain Village: Measurements made on main river in front of village.

1967
Jan 17 28 T1 8 20 Surface smooth, few cracks. Avg depth of snow:
6 in. (15 cm). River lower than normal for
time of year.
Mar 2 36 91 8 20 Surface smooth.
Apr 5 ian 112 6 15 " ", few cracks. Water along shore

due to varm air temperatures.

Noatak: Measurements made on river opposite Noatak villge. Width of river 255 ft.
1967
Mar 3 11 28 1 3 Surface smooth, no cracks. Avg depth of snow:
16 in. (41 cm). Water overflow melted the
snow cover on the ice which rafroze.

Selawik: Measurements made om east river, 360m northeast of U.S. Netional Guard Armory.
1966

Nov 15 19 L8 ’ Surface lightly ridged, few cracks.
Dec 15 31 79 3 8 " M o wo
1967 :

Jan 24 37 9k L 10 , " moderately ridged, few cracks.

Feb 29 Lo 12k 3 8 " rough.

Mar 15 51 130 3 8 v ", few cracks.

Apr 15 55 140 7 18 " . moderately ridged, few cracks.

May 15 53 135 " " ", no cracks. Approxi-
mately 6.5 (17 cm) of rotten ice on top of the
solid ice.

1

See figure 1 for station location.
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Shishmaref':

1966

1967

Stebbinsg:

1966

1967

Teller:

1967

Jan

Mar
Apr

May

Oct

Nov

Dec

Apr

Moy

Apr

May

Mar

Apr

Apr

May

Measurements made

Jan

Mar

2

Ice Thickness Snow Depth
(in.) (em) (in.) (em)
Mzasurements made 600 yd south of the village.

18 46 18 46

28 71

L2 107

L 112

L5 1ik

2

20

15

15

19

22

20

19
22

20

22

20

19
22

20

19
22

20

19
19

APPENDIX B: SUPPLEMENTARY ICE THICKNESS OBSERVATIONS

Measurements made in

39

60

26

28
L8

22

36
32

37
48

23

36
48
28

36
L5

AND ICE CONDITIONS FOR ALASKA(l)

69 5 13-
Along shore

99 17 L3

152 16 L1

66

300 ft out from shore

TL 9 23
122 9 23
56

600 ft out from shore

91 9 23
81
900 ft out from shore
9k 8 20
122 8 20
58
1200 ft out from shore
91 8 20
122 12 30
71

1966-67

Remarks

Surface smooth, few cracks.

front of National Guard Armory.

Freeze over on ponds and rivers.

Stebbins Bay froze over, Freeze over occurred
later than normal.

Surface moderately ridged, no cracks. No leads,

only shore cracks caused by high tides.

Surface lightly ridged, few cracks. Shoreline
has 2 cracks 10 ft apart extending along entire
length, cansed by the tide.

Surface smooth, 3 to % in. cracks along shore
dvue to tidal action. TFirst movement of ice
observed on 19 Apr.

Surface rough, no smow. Cracks along shore.

Ice rotten, with pot holes at all measurement
sites.

Surface smooth, no cracks.

rough, no snov.

smooth.

rough, no snow.

" lightly ridged, no cracks.
smooth.

rough, no snow.

smooth, no cracks.

[ "

rough, no enew.

480 m out from the Teller Public School.

91 2 5
NR LT 5 13

Surface smooth, no cracks.

n " " 1"
» .
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AND ICE CONDITIONS FOR ALASKA(l) 1966-67

Date Ice Thickness Snow Depth Remarks
(in.) (em) (in.) (cm)

Tuntutuliak: Measurements made on Kinak River, in front of National CGuard Armory.

1966
Dec 31 28 T1 9 23 Surface smooth, no cracks.
1967 .
Jan 31 33 8L
Apr 5 36 91 3 8 Surface rough, few cracks. Heavy ridges and

cracks due to tidal action. Snow is deep
near banks of river, but is only 3 in. (8 cm)
deep on mein river due to tidal overflos.

Wainwright: Measurements made on lagoon, behind village approximately 381 m from airport road entrance.
1967
Mar 15 58 147 6 15 Surface smooth, few cracks. Avg depth of snow:
10 in. (25 em).

Apr 6 62 157 10 25 Surface smooth, " "o,
15 in. (38 cm).
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AND ICE CONDITIONS FOR ALASK.A(l) 1967-68

Date Ice Thickness Snov Depth Remarks

(in.) (cm) (in.) (cm)

Arctic Village: Measurements made on the east fork river.

1967
Dec 8 3 8 12 30
27 15 35 13 33
1968 :
Jan T 21 53 16 L1
Mar 15 28 - 71 30 76 Surface smooth, no cracks.
Apr 1 43 109 P 81 " L "
Elim: Measurements made 200*to 500 m east of village.
1967
Nov 29 10 25 " "o, " " . Open lead in front of
village out beyond 40O M. 1Ice piled up at edge
of lead. ILead is approximetely 500 M in width
and 1000 M in length.
Dec 3L 31 8 7 18 Surface smooth, few cracks. Surface lightly
ridged approximately 500 M SE of beach in
front of village.
1968
Jan 31 36 91 15 38 Surface smooth, few cracks. Surface lightly
ridged avproximately 500 M SE of beach in front
of village.
Mar 31 L1 10k 18 46 Surface smooth, few cracks. Surface lightly
ridged 300 M SE of beach in front of village.
Snow hard-packed.
Apr 30 k2 107 19 48 Surface smooth, few cracks. Surface lightly

ridged 300 M SE of beach. Snow hard-packed
Lk in. of water on top of ice, beneath BnOwW cover.

Selawik: Measurements made on river 350 m northeast of National Guard Armory.

1967
Oct 18 1 3 Surface smooth, freeze over of river.
Nov 20 12 30 2 5 " " .
Dec 15 18 46 1 3 " ", few cracks. Avg depth of snow:
Lk in. (10 cm).
1968
Jan 15 30 76 Surface lightly ridged.
Shishmaref: Measurements made 180 deg true and 600 yd south of villege.
1967
Dec 1 19 k3 1 3 Surface smooth, few cracks. " " " "
10 in. (25 em). Treeze over occurred during the
first week in November.
1968

Jan 1 23 7L 6 15 . Surface smooth, few cracks. Avg depth of snow:
15 in. (38 cm).

Feb 1 3k 86 - 6 15 Surface lightly ridged, no cracks.
Mer 30 35 89 16 L1 " smooth, no cracks.
Stebbins: Measurements made in bay in front of National Guard Armory.
1961 Wov 28 . Freeze over, date is later than normal.
1968
Jan 28 37 ol T 13 Measurement made 20 ft from shore, surface

heavily ridged, few cracks.

1)

See figure 1 for station locations.
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AND ICE CONDITIONS FOR AIASKA(l) 1967-68

Date Ice Thickness Snow Depth Remarks

(in.) (cm) (in.)} (cm)

Stebbins (cont'd)
1968 (cont'd)

Jan 28 36 91 Measurements made 200 ft from shore. Surface
heavily ridged, few cracks.
32 81 Measurements made 0O ft from " . "
moderately ridged, few cracks.
37 9k 1 3 Measurements made 600 ft from shore. n
smooth.
33 8L 1 3 Measurements made 800 " " "o "
| lightly ridged.
Mer 16 48 122 1 3. Measurements made 50 " " " "
moderately ridged.
L6 117 i 10 Measuremenis made 200 " " "o, "
heavily ridged.
iv'S 112 3 8 Measurements made 40O " " "o "
heavily ridged.
45 11k 8 20 Measurements made 600 " " "o, "
moderately ridged.
43 109 8 20 Measurements made 1000" " RN "

moderately ridged. Cracks on shore caused by
tidal action. No leads observed between
Stebbins and Stuart Island.

Apr 6 48 122 12 30 Measurements made 50 ft from shore. Surface
' smooth, no cracks.
48 122 3 8 Measurements made 200 " " L "
smooth, no cracks.
41 104 10 25 Measurements made 40O " " *o, "
smooth, no cracks.
51 130 10 25 Measurements made 600 :" " "o, "
smooth, no cracks. :
50 127 5 13 Measurements made 800 " " " "

smooth, no cracks. Cracks along shoreline
caused by tidal action.

May 13 3k 86 1 3 Surface lightly ridged, no cracks.
38 97 7 18 " 1 n s " et .
35 89 1 - 3 " " " s ” n .
32 81 l 3 " " " s " " .
25 6]+ 6 \15 " " " . " " .
31 . First ice movement.

Wainwright: Measurements made approximately 435 m vwest northwest of village.

1967,
Bov 3 Freeze over complete. Snow hard-packed.
Dec L 26 66 2 5 Surface smooth, no cracks.

1968
Jan 6 35 89 L 10 " " , " o .

Apr 21 55 140 6 15 . " oo, "o
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