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PREFACE.

In preparing this paper one of the principal aims has been to bring together in
one form or another practically all available results pertdaining to tides in Aretic
waters. Although the quality of the results varies widely, the advantages of having
. all important tidal evidence in one publication are self-evident.

- In connection with the work, numerous harmonic analyses have been made,
- and considerable labor has been expended unifying nonharmonic results taken from

various sources. Harmonic analyses thus recently made are for the following
stations: Cape Bryant, Cape Sheridan, Polaris Bay, Fort Conger, Point Alduch
Van Rensselaer Harbor, Port Foulke, P01t Kennedy, Northumberland Sound, Wlnter
Harbor, Flaxman Island Treurenberg, and Port Virgo.

The remarkably accurate tidal observations along the northern coast of Grant
Land and Greenland made by the recent expedition of Robert E. Peary, U. S. N.,
are published in considerable detail. The tidal observations at Flaxman Island
and vicinity made by the expedition under Messrs. Mikkelsen and Leffingwell to the
mnorthern coast of Alaska, although not so extensive as those of the Peary expedition,
are nevertheless of great value and are likewise published in considerable detail.

Undoubtedly many explorers have neglected their opportunities for observing
and recording Arctic tides because the amount of rise and fall is generally inconsid- -
erable, and because the possible bearing of this phenomenon upon polar problems
was not fully realized. At the present time observations are especially desired .in
the following regions or localities: The outer coasts of Prince Patrick Island and
Banks Land, the coasts of Mackenzie Province, the northwestern coast of Alaska,
Wrangell Island, and the Arctic coasts of Siberia.

The Russian Government has recently made tidal observations in Taimur Bay
and on one of the New Siberian Islunds but, unfortunately for this discussion, the
results are not as yet at hand.

R. A H.

WasHINGTON, October, 1910.
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ARCTIC TIDES.

CHAPTER 1.

RECENT OBSERVATIONS TAKEN ON THE NORTHERN COASTS OF GRANT
LAND, GREENLAND, AND ALASKA.

Previous to his departure for exploratioﬁs in the north polar regions in 1908,
Civil Engineer R. E. Peary, U. S. Navy, was ordered by the Secretary of the Navy
to report for duty in the Coast and Geodetic Survey, and by direction of the President
the Superintendent instructed him to make tidal observations at various points on
the Grant Land and Greenland shores of the polar sea (see H. Rept. No. 791, 61st
Cong., 2d sess.). The observations given below (pp 10-30) were made by the Pemy
Polar Expedition of 1908-9 in pursuance of these instructions. The object was to
secure observations along the northern coasts of Grant Land and Greenland at a
sufficient number .of places for determining the tides in that region, it being the
belief that such observations might throw light upon the possible existence of a
“considerable land mass in the unknown area of the Arctic Ocean.”

Systematic tidal and meteorological observations were carried on day and night
at Cape Sheridan, Point Aldrich (near Cape Columbia), Cape Bryant, Cape Morris
Jesup, and Fort Conger. The amount of record secured is given below in remarks
relating to the several stations at which observations were carried on.

TIME USED.

Throughout this expedition the kind of time used was Intercolonial, or sixtieth
meridian. The watches of the tide observers were compared with chronometer,
Bliss, No. 2998. This chronometer was compared with Greenwich mean time before
and after the expedition, with the following results:

July 38,1908, fast, G. M. T..._ . coiiiiiniiiiiiinnns reeeaaenn 0 min. 25.8 sec.
Predicted daily rate, losing...... ..ol I.. 0.2 sec.
October 7,.1909, fast, G. M. T..ooiiiiiiiiiinanaaans e venann 17 min. 12.9 sec.
Average daily rate, 461 days, gaining...........o.ooiiiian 2.2 gec.

'The observers at (‘ape Sheridan made frequent comparisons between watch and
chronometer. :

The watch used in making the Cape Columbia and Cape Morris Jesup observa-
tions read ‘“very close’ (or within a minute) to chronometer time upon the return
of the observing parties to the ship.

The watch used at Fort Conger lost, according to chronometer, 1 minute 35

seconds betwéen June 7 and June 30.
‘ 7



8 ’ ARCTIC TIDES.

As a check upon the reliability of the time corrections, may be mentioned the
value of M,° for Fort Conger, derived from MacMillan’s observations taken in com-
parison with the value obtained from the long series of observations obtained by
the Greely expedition. (See table of harmonic constants, pp. 40-43.) A comparison
between lunitidal intervals at Fort Conger for the same two series affords another
check. (See table of lunitidal intervals, pp. 50-67.) A comparison between the values’
of M,° for Cape Sheridan as derived from the Peary expeditions of 1905-6 and 1908-9
(pp- 40-43) affords still another check, but as no time notes were given in connection
with the earlier observations there is a small uncertainty in the time relations.

Because of the frequency of the readings, it was a simple matter to take the time
corrections into account. The tabulations published below therefore show the
heights for the exact hours, true time. H

BENCH MARKS AND TIDE STAVES—RECORD SECURED.

Cape Sheridan.—The bench mark at Cape Sheridan is the top of a driven iron
pipe. The pipe is surrounded by a biscuit tin planted in a mound of gravel. The
zero of the tide staff was 11 feet 5 inches below the top of the pipe. The staff was
located 275 feet true north from the bench mark. It was held in a vertical position
by means of stones placed around it.

An igloo was built over the staff. A well hole through the ice and surrounding
the staff enabled the observer to read with great accuracy the elevation of the water’s
surface. Heat was supplied by means of an oil stove. A similar arrangement
obtained at Point Aldrich and Cape Bryant.

Observations were commenced on November 12, 1908, and continued to June
30, 1909. The record consists of hourly staff readings and intermediate readings
taken every ten minutes during most of the time. The total loss of hourly readings
amounts to 31 hours. Hourly readings of the barometer and thermometer are also
given. ,

Point Aldrich, Cape Columbia.—The bench mark at Point Aldrich, Cape Colum-
bia, is the top of a three-fourths inch pipe driven into the crushed rock at the foot of
Independence Bluff. The staff was 77 feet 9 inches south 8° west (magnetic) from
the bench mark. Repeated sights taken throughout the month showed the staff to
have remained stable with reference to the bench mark, its zero being 8.37 feet
below the bench mark. A cairn containing records was built over the bench mark.

The tide staff was firmly fastened to two large boxes filled with rocks and rest-
ing upon the bottom. The depth of water was 9 feet and the thickness of the ice
3 feet 4 inches. The bottom was hard and sandy. Old pack ice, evidently resting
upon the bottom, lay a short distance seaward. It was noted by the observer that
““a sudden rise and fall seemed always to follow a phenomenal cracking of the ice
foot.”

Observations were commenced on November 16 and continued to December 14,
1908. The record consists of hourly staff readings throughout this period, gen-
erally supplemented by more frequent readings. Hourly readings of the barometer
and thermometer are also given. ,

Cape Bryant.—The bench mark at Cape Bryant is the top of 4 driven pipe.
The pipe is surrounded by a biscuit tin planted in a mound of dirt. The zero of the
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tide stafl was 11 feet below the top of the pipe. The tide staff bore due north from
the bench mark, distance 52 feet.

Observations were commenced on January 15 and continued to February 13,
1909. The record consists of hourly staff readings throughout this period and inter-
mediate readings taken every ten minutes during most of the time. Hourly read-
ings of the barometer and thermometer are also given.

Cape Morris Jesup.—Observations at Cape Morris Jesup were commenced on
May 13 and continued to May 23, 1909. The record consists of hourly staff readings,
generally ‘supplemented by more frequent readings. The total loss of hourly read-
ings amounts to 5 hours. Hourly readings of the barometer and thermometer are
also given. _

Fort Conger.—The bench mark at Fort Conger is the top of an iron pipe driven
into the ground. The pipe is surrounded by a brick pier and is situated between
the remains of the old house at Fort Conger and the shore line. The zero of the
tide staff was 25 feet 9% inches below the top of the pipe. The staff was fastened to
an iron rod driven into the mud. )

Observations were commenced on June 10 and continued to June 25, 1909.
The record consists of hourly staff readings throughout this period and intermediate
readings taken every ten minutes during most of the time. Hourly readings of the
barometer and thermometer are also given. .

The staff zero was in every case kept at a fixed height throughout the observa-
tion period. At Cape Columbia, Cape Morris Jesup, and Fort Conger the staves
‘were not once knocked down.

The principal results of harmonic analyses of these observations are given in
the next chapter. . The more complete results for Cape Sheridan are, however, given
below. - All constants from recent analyses have been cleared of the disturbing
effects due to other components by means of rules and tables given on pages 545-
557, 573, 587, and 588, Coast and Geodetic Survey Report for 1897, and pages 504
and 506~519, Report for 1907 (Manual of Tides, Parts II and V). The values of
the intervals and ranges obtained from tabulating the high and low waters will be
found in the table of intervals, ranges, tidal hours, ete. (Chap. III, pp. 50, 51).

Results of harmonic analysis of hourly ordinates Jor Cape Sheridan (191% days, begin-
ning Oh. November 18, 1908).

H. K. H. K.
Feet. ° Feet. °
X;.... 0. 1550 298.1 || Py..... 0. 0528 295. 8
K,.... 0.1039 348.0 || Qj--.-.. 0.0130 265. 1
L,.... 0. 0255 329.6 | Sg...enn 0. 3780 35L. 6
M,.... 0. 8086 303.5 || S,...... 0. 0044 138.4
M,.... 0.0124 358.2 || Ty.... 0. 03564 43.3
M. ... 0. 0076 180.0 || p#g.-.-. 0. 0165 235.0
N,.... 0.1417 274.9 vy ..., 0. 0326 283.6
0O ... 0. 0882 278.3

The observed times and heights of the high and low waters are given in tabular
form following the table of hourly heights.
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Hourly heights of the tide at Cape Sheridan, Point Aldriéh, Cape Bryant, Cape Morris
Jesup, and Fort Conger. '

(Sixtieth meridian time. Brackets indicate interpolated values.)
CAPE SHERIDAN, GRANT LAND.

November, 1908.

Hour. |-
12. 13, 14, 15. 16. 17. 18. 19. 20. 21. 22, 23. 24. 25,
;
e e l - -
Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feel. ; Feet. | Feel. | Feet. | Feet. | Feet. | Feet. | Feel,
i 0 3.01 2.83 2,79 2,20 | 1.44 1.22 ; G.95 1.21 1.54 |- 1.58 2.00 2.18 2. 44
‘ 1 3.12 3.10 3.04 2,35 | [1.54} 1.17 0.76 0.96 1,09 1.14 1,50 1.75 | 2.04
P2 3.00 3.25 3.14 2.45 1.66 1.17 | 0.72 0.76 0.74 0. 66 [0.98] 1.17 | [1.52)
; 3 2.60 3.02 3.14 2.50 1.82 1.28 i 0.78 0.70 0.51 0.31 0. 44 0,64 0.88
‘ 4 2,12 2.68 3.06 2.43 1.90 1,37 0.99 0.89 0. 58 0.22 0.13 0.20 0.31
: 5 1.61 2.30 2.73 2.34 1.94 1.47 - 1.19 1.18 0.82 0.35 0.14 | 0.02 1—0.08
i 6 1.22 1.96 2.45 2.15 1.88 1.54 1.36 1.46 1.07 0.74 0.47 0.24 |—0.09
7 1.01 1.74 2,18 1.91 1.83 1.57 1.54 1.74 1.52 1.05 0.96 0.64 0.23
8 1.04 1.60 2.00 1.75 1.67 1.51 1.60 1.96 1.84 1.60 1.45 1.18 0.71
9 . 1.24 1.70 1.88 1.55 1.49 1.36 1.61 2.06 ! 2.03 1.97 1.85 1.70 1.23
10 2.12 1.65 1.88 1.94 1.38 1.30 1.16 1. 46 1.94 | 2.07 2.19 2.21 : 2.12 1.74 |
11 2.56 1.98 2.26 2.11 1.38 L20 | 0.96 1.18 170 | L8t p2.09 2.24 2.33 2.10
Noon. 2.87 2.36 2.50 2.34 1.41 1.16 0.78 0. 89 1.32 | 1.41 1.77 2.06 2.25 2.18
13 3.00 2,57 2.79 2.52 1.55 1.20 0.68 0.70 0.96 ©1.00 1.31 1.60 1.91 1.94
14 2.91 2.63 2.90 2.64 1,69 1.33 0.71 0.58 0.75 0. 65 0.87 1.00 1.37 1.40
15 2.63 2.54 2.94 2.72 1.82 1.46 0.81 0.70 0.71 0.47 0.54 0.62 0. 86 0.94
16 2,20 2.35 2.86 2.68 1.91 1.64 1.03 0.80 0.85 0.53 0. 44 0.37 0-49 0.43
17 181 2.02 2.65 2.57 1.95 1.8 L24 1.06 1.16 0.79 0.61 0.42 0.87 0.18
18 1.53 1.83 2.40 2.51 1.92 2.60 1.50 1.48 1.56 1.15 101 0.76 0.59 0.20
19 1.43 1.63 2.22 2.36 1.84 2.00 166 1.77 1.93 1.59 1.54 1.22 1.03 0.54
20 1.60 1.71 2.12 2.20 1.75 1.92 1.71 2.00 2.21 1.98 | 2,10 1.81 1.50 1.06
21 1.90 1.91 2.16 2.04 1.64 1.74 1.73 1.97 2.35 2.20 2.39 | 2.26 2.13 1.67
22 2.30 2.18 2.31 2.00 1.54 1.56 1,45 1.78 2,22 2.20 2.48 2,51 2.49 2,13
23 2.68 2. 53 2.57 2.02 1.46. | 1.36 1.22 1.53 . 1.93 1.94 2.34 2.48 2.62 | 2.38
November, 1908—Continued. ) ] December, 1908.
Hour. e [ B Tt -
2. | 21. | 28 2. | 30 1. 2, 3. 4. 5. 6. 7. 8. 9.

. . ; ; ! {
Feet. | Feet. | Feet. | Feel. . Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet.
P 196 | 287 | 3.08  B.41 | 3.94 | 3.8

0 2.38 | 8.490 | 3.68 | 3.57 . 3.1l | 249 | 213 | 188
1 217 | 3.45 | 3.76 | 3.8l & 3.38 | 273 | 2.24 | 189 | L73 | 205 | 258 | 279 | 3.42 | 3.50
2 | Les | 300 | 368 | 3.70 | 3.47 | 296 | 243 | 197 | L70 | ‘L83 | 2716 | 22l | 28 | 291
3 111 2.58 | 328 | 8.60 347 | 3.09 | 264 | 219 185 | 1.84 | 191 | 176 | 218 | 2.29
4 [0.90) | 1.08 | 270 | 3.26 ' 3.20 | 8.00 | 270 | 2.47 ; 211 | 202 | Lol | LG8 | L76 | L75
5 0.87 | 1.46 | 217 | 2.84 | 2.94 | 3.02 @ 289/ 263 | 241 | 230 | 216 | L.67 | L70 | 145
6 0.68 | 1.08 | 1L.73 | 230 256 | 278 | 280 | 276 | 275 | 2,60 | 271 | 2.06 | L92 | 156
7 0.91 | 104 | 151 | 202 | 220 | 252 | 276 | 2.8 | 3.08 | 315 | [3.11] | 2.57 | 2.3 | 194
8 1.3 | 132 | Ls5 | L8 . L96 | 219 [ 252 | 278 | 3.14 | .41 | 3.48 | 3.08 | 282 247
9 184 ! Ls2 | 181 | 193 | 1L.78 | 194 | 225 | 252 | os | a2 | 37 ! 3.58 | 3.27 1 207
10 234 2.87 | 2.27 | 225 1.8 | 1.8 | Lo4 | 225 | 270 | 3,54 | 3.88 377 | 3.6 . 3.4
11 281 - 270 | 2.8 | 258 | 2.04 | L7 | 176 | 196 | 242 | 3.22 | 3.68  3.99 | 3.86 | ;3.7
. Noen. | 3.06 3.15 | 3.12 | 205 | 238 | 196 | L68 | 171 | 210 = 278 | 3.26 340 | 374 3.8
;13 | 301 3.83 | 3417 328 | 266 | 210 | L78 [ 1.59 | 180 230 | 280 3.03 | 3.35 @ 3.66
(14 | 268 3.2 | 3.43 | 3.50 | 200 | 248 | 201 | 172 | L66 , 200 | 231 ' 253 | 2.8 | 3.2
P16 1 o290 0 28 | 327 | 350 | 3.4 | 273 | 233 | 197 | 178 [ 204 | 202 215 | 233 | 2.7
I 16 | L7228 | 200 | 332 | 3.15 | 2008 | 263 | 220 | 2.08 | 222 | Lo7  L98 | 1.94 | 2.28
) 17| 138 . 196 | 255 . 298 | 2.06 | 3.07 | 280 | 264 | 2.5 ! 250 | 226 214 | 190 ; 2.08
[18 Lz 168 | 226 | 267 | 276 | 208 | 3.00 | 295 | 3.05 | 3.00 | 276 200 | 214 | 215
|19 1 143  L70 | 211 | 2.38 | 253 | 2.8 | 3.02 | 3.17 | 3.35 | 3.57 | 3.34 311 | 2.56 | 2.52
' 20 | 186 . 199 | 217 | 231 | 231 [.2.61 | 285 | 3.20 1 359 | 404 | 3.5 ' 3.73 | 8.15 | 3.05
{21 ] 236 | 244 | 2.47 | 236 | 217 | 237 | 260 | 3.03 | 3.55 | 415 | 400 = 411 | 3.68 | 3.00
[ g 2.84 | 201 | 2.85 | 2.55 | 218 | 218 | 2.26 | 271 } 3.25 | 3.07 | 411 | 420 | 4.02 | 4.07
28 | 3.81 | 3.35 | 3.22 | 2.85 | 220 | 210 | 206 } 227 | 287 | 3.51 | 3.8 i 422 | 411 | 434
| i N \ :
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Hourly heights of the tidéf at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

[Sixtieth meridian time.

CAPE SHERIDAN, GRANT LAND—Continued.

Brackets indicate interpolated values.)

December, 1908—Continued.

Hour.
10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22, 23.
Feet. Feet. Feet. Feet. Fect. Feet. Feet. Feel. Feet. Feet. Feel. Feet. Feet. Feet.
0 4.34 4,08 3.13 3.69 3.28 2.76 2.27 2.04 1.78 1.96 2.25 2. 59 3.12 3.29
1 4.06 3.97 3.85 3.83 3.53 3.03 2.4 2.11 1.70 1.75 1.91 2.16 2,61 2.81
2 3.56 3.60 3.68 3.80 3.65 3.21 2.64 2.28 1.80 1.86 1.74 1.80 2.14 2,16
"3 2.99 3.08 3.32 3.53 3.53 3.17 2.78 2.44 1.95 1.79 1.74 1.63 1.77 1.70
4 2.40 2.50 2.74 3.13 3.25 3.03 2.88 2.54 2,12 1.98 1.79 1.58 1.61 1.29
& 1.96 2.04 2.23 2.62 2,84 2.72 2.7 2.58 2.28 2.20 1.98 1.83 1.68 118
6 1.81 1.67 1.84 2,25 2.45 2.46 2.58 2.53 2,43 2.40 2.29 2,22 1.98 1.36 -
7 2.08 1.68 1.72 1.93 2.17 2.16 2.38 2.45 2.51 2.60 2.61 2.58 2.42 1.80
8 2.4 1,92 1,85 1,95 2.05 1.97 2,19 2.29 2,45 2.72 2.85 2.93 | 2.85 2.33
9 2,88 2,37 2.16 2.09 2.06 1.81 2.01 2.09 2.30 2.68 2,97 3.19 3.27 2.82
10 3.31 2.76 2.57 2,41 2.39 | 1.82 1.92 1.84 2.08 2.52 2.84 3.21 3.46 3.06
11 3.71 3.17 2,99 2.73 2.61 1.98 1.94 1.76 1.90 2.21 2.65 3.08 3.38 3.31
Noon. 3.95 3.46 3.28 3.08 2.88 2.21 2.03 1.76 1.79 1.98 2.33 2.83 3.11 3.18
13 3.90 3.57 | 3.55 3.39 3.02 2.43 2,20 1.81 1.78 1.83 2.08 2.47 | 2.69 2,79
14 3.67 3.49 3.55 3.44 3.21 2.63 2.41 1.94 1.83 1.83 1.89 2.16 2.27 2.29
15 3.08 3.16 3‘ 36 3.38 3.32 2.82 2,62 2.13 1.94 1.92 1.87 2.00 1.96 1.86
16 2.58 2,72 3.02 3.16 3.25 2.91 2.83 2.38 2.22 | 2.17 2.00 2.06 ; 1.81 1.58
1T 2.23 2.27 2.59 2.87 3.11 2.81 2.88 2,50 2.52 2.43 2,31 2.20 ‘ 1.9 1,55
©o18 2.17 2.02 2.42 2.65 2.83 |.2.64 2.85 2,69 2.80 2,79 2.70 2.68 | 2.27 1.80
; 19 2,31 2,09 2.26 2,40 2.60 2.42 2,72 2.68 2,95 3.00 3.13 3.11 2.7 2.28
20 2.67 2,33 2.39 2.87 2.44 2.25 2. 56 2.53 2.93 3.22 3.39 3.48 3.24 2.81
21 3.13 2.51 2.63 2.44 2.37 211 2,40 2.39 2.78 3.19 3.48 3.70 3.60 3.28
Y ‘ 22 3.60 3.08 3.03 2.69 2,45 2.07 | 2.20 2.19 2.57 2.99 3.32 38.71 | 3.73 3.63
N LZS 3.94 3.51 3.39 2.99 2,61 2.18 2.12 1.96 2.27 2,64 3.00 3.54 | 3.58 3.75
: , ‘ |
December, 1908—Ceontinued. January, 1909.
Hour. - - - 3
24, 25. - 26. 27, 28. 29. 30. 31. 1. 2. 3. 4. 5. 6.
Feet. Feet. Feet. Feet. Feel, Feet. Feet. Fect. Feet. Feet. Feet. Feet. Feet. Feet.
0 3.48 3.96 4.12 3.80 3.88 3.21 2,79 2,20 191 2.19 2,50 2,73 3.14 3.30
1 3.06 3.93 4.05 3.03 4.09 3.55 3.15 2.48 1.99 2.04 2.18 2.30' | 2.70 2.79
2 2. 61 3.28 3..66 3.74 4,22 3.79 3.40 2.80 2.30 2.11 2.12 1.99 2,22 2,28
.3 1,84 2.77 3.18 3.34 4.00 3.75 3.59 3.06 2.50 2,33 2.15 1.83 1.83 1.80
4 - 1,34 2.156 2.49 2.82 3.50 3.57 3.61 3.20 2.79 2.59 2,30 1.91 1.7 1.45
& 1,00 1.74 1,82 2.19 2.99 3.19 3.42 3.18 2.98 2.88 2.56 2,10 1.82 1.37
i} 1.07 1. 58 1.45 1. 66 2.36 2.69 3.07 3.00 3.02 3.04 2.80 2.40 2.08 1.49
7 1.40 1.71 1.41 1.47 2,00 2,17 2,08 2.80 }-3.01 3.17 3.10 2.70 2.50 1.85
8 1.89. | 2,25 1.69 1.56 1.85 1.93 2,35 2,48 2.75 3.20 3.28 3.04 2,81 2.34
9 2,46 2,76 2.14 1,85 1.91 1.90 2.10 2.17 2.53 3.08 3.39 3.27 3.28 2.78
19 2,02 -3.39 2,62 2,33 2,24 2.08 2.03 197 2.34 2,85 3.24 3.40 3.51 3.10
11 3.24 3.80 3.1 2.94 2.65 2.37 2.10 1.86 2,16 2.57 3.00 3.30 3.49 3.2
Noon. | 3.30 3.94 3.53 3. 52 3.08 2,75 2,41 2.00 2.06 2,84 | 2.62 3.00 3.21 3.03
13 R 3.09 3.61 3.7 3.95 3.49 3.13 2,78 2.20 2,117 215 | 2.33 2.60 2.82 2.73
14 2.64 3.56 3.51 4.07 3.77 3.49 3.07 2. 50 2.30 221 2.20 2,25 2.41 2.2
16 . 2,16 3.02 3.09 3.81 3.75 3.60 3.37 2.78 2.60 2,42 2,22 2.09 2.12 1.93
16 1.78 2,50 2.49 3.39 3.48 3.68 | 3.45 3.02 2,88 | 275 2.38 2,10 1,62 1.60
17 1.53 2,18 2.05 2.99 3.00 3.36 i 3.49 3.19 3,24 3.10 2.72 2,37 2,01 1.48
18 1.1 2.07 1.80 2,04 2,60 3.04 i 3.30 3.21 3.37 3.40 ¢ 3.10 2.79 2.33 1.62
19 2,04 2,20 1.75 2.39 2.33 2.72 3.07 3.00 3,44 3.65 3.48 3.23 2.79 2.00
20 2.65 '2.59 2.01 2,37 217 2.51 2.76 2.83 3.40 3.78 3.70 3.65 3.34 2,63
21 3.18 3.11 2.50 2.62 | 2.4 2,37 | 2.42 2.52 3.19 | 3.76 3.78 3.80 3.70 3.14
22 3.72 3.66 3.04 3.06 | 2.31 2.28 2.16 2.16 2.84" 3.49 3,59 3,90 3.85 3.40
S 23 1402 4.05 3.50 344 | 277 2,49 2,12 | 1,96 2,50 2.89 3.18 3.68 3.72 3.39
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ARCTIC TIDES,

[

Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued. '

{Sixtieth meridian time. Brackets indlcate interpolated values:]
CAPE SHERIDAN, GRANT LAND-Continued.

January, 1909—Continued.
Hour. -
7. 8. 9. 10. 11 12. 13. 14, 15. 16. 17, 18. i9. 20,
Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet.
0 3.18 3.31 4.03 3.29 3.29 2.89 2.58 2.45 2.01 1,86 2.05 2.00 2.12 2.52
1 2.80 3.08 3.89 3.82 3.52 3.07 2.99 2.71 2.19 2,00 2.00 1.84 1.83 2.02
2 2.32 2.72 3. 50 3.17 3.45 3.15 3.12 2.90 2.46 2.24 2,14 1.80 1.59 1.62
3 1.72 2.21 2.98 2.69 3.22 3.00 3.12 3.01 2.70 2.41 2.32 |- 1.85 1.49 1.40
4 1.22 1.75 2.36 2.18 2.69 2.70 2.91 2.96 2.71 2.53 2.58 2.05 1.59 1.42
5 0.90 1.30 1.81 1,62 2.23 2.28 2.50 2.75 2.68 2.60 | 2.75 2.21 1.79 1.61
[ 0.89 1.14 1.45 1.12 L7 1,76 2.18 2.39 2.46 2.51 2.91 2.45 2.10 {1.98]
7 1.20 |- 1.40 1.40 1.0t 1.49 1.39% 1.84 2.04 2.21 2.42 2.92 | 2.60 2.40 [2. 34]
8 1.70 1.88 1.69 1.12 1. 46 120 1 69 1.79 1.96 2,17 2.81 2.62 2.58 12. 68}
9 2.16 2.34 2.10 161 1,68 1.40 1. 69 1,70 1.80 2.05 2.71 2.54 2.70 2.98
10 2.59 2.79 2.67 2.11 2.04 1.68 1.81 1.68 1.75 1.94 2.58 2.40 2.69 3.13
11 2.90 3.2 3.11 2.61 2.54 2,09 2.21 1.87 1.82 1.95 2.31 2.27 2.59 3.04
Noon. 2.93 3.50 3.33 2.90 2.86 2.43 2. 52 2.08 1,99 2.04 2.21 2.08 2.30 2.80
13 2.69 3.60 3.39 3.19 3.13 2.79 2.82 2.34 2.20 2.17 2.17 1.88 2.01 2.41
14 2.29 3.43 3.15 3.17 3.11 2.98 3.09 2.64 2.46 2.30 2.30 1,90 177 . 2./07
15 1.90 2,92 2.73 2.92 2.99 3.04 3.24 2.84 2,68 2.54 2,48 2.00 1,65 1.90
16 1.49 2.42 2.30 2.41 2.70 2.84 3.15 2,89 2,83 2.7 2.60° | 2.21 1,81 1.94
17 1.29 2.03 1.93 2.06 2.33 2.50 2.94 2.81 2.90 2.93 2.92 2.49 2.14 2.17
18 1,18 1.93 1.62 1.70 1.90 2.08 2.63 2.54 2.78 3.06 | 3.10 2.78 2. 60 2.52
19 1.50 2.12 1.55 1.65 1,64 1.81 2.32 2.32 2,64 3.05 3.19 3.06 2.90 3.00
20 1.97 | 2.50 1.81 177 1.63 1.68 2.07 2.11 2.42 2,94 3.13 3.23 3.25 3.41
21 2.64. { 3.0 2.26 2.15 1.81 L77 1.99 1.88 2.21 2.72 2.93 3.19 3.34 3.71
22 3.18 3.53 2.73 2.55 2.11 1.96 2.02 1.80 2.01 2.50 2.62 3.00 3.22 3.80
23 3.41 3.85 3.16 2.93 2.48 2,28 2.20 1.81 1.85 2.22 | 2.30 2.56 2.94 3.64
i January, 1909—Continued. . February, 1909.
Hour.
21, 22. 23, 24. 25. 26, 27. 28. 29. 30. 3L, 1. 2. 3.
Feet. | Feet. | Feet, | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. | Feet. | Feet. | Feet. | Feet, | Feet.
0 3.20 3.30 3.58 3.33 3.52 3.67 3.34 2.83 L77 1.32 1,50 2.32 2.66 3.16
1 2.74 2.74 3.26 3.28 3.70 3.88 3.70 3.21 2.08 1.53 1.54 2,07 2.31 271
2 2.29 2.23 2.69 2.84 3.54 3.93 3.93 3.52 2,31 1.78 1.67 2.00 2.09 2.29
3 1.86 1.63 2,00 2.17 3.03 3.80 3.86 3.70 2.56 2.03 1,88 2.00 2.03 1.98
4 1.53 1.14 1.33 1.42 2.39 3.31 3.65 8.567 2.64 2.27 2.04 2.22 2.16 1.86
5 1.58 0.90 0.91 0.79 1,75 2.67 3.18 3.25 | 2.51 2.40 | 2,24 | 2.40 2.31 1.03
8 1.75 1.04 0.80 0.40 | [1.32] | 1.96 2.58 2.81 2.21 2.85 2.39 2.58 2.51 2.14
7 2.16 1.46 1.05 | 0,39 1,04 1.53 2.03 2.33 1.86 2.14 2.47 2.85 2.80 2.46
8 2.66 1.95 1.47 0.86 1,19 1.42 1.76 1.84 1.49 1.93 2.45 2.95 3.11 2.86
8 3.08 2.48 2.03 1,40 1.66 1.70 1.79 1.74 1.24 1.76 2.29 2.99 3.34 3.18
10 3.34 2.93 2.57 2.04 2.19 2.27 2.07 .71 1.12 1.53 2.16 2.92 3.29 3.37
11 3.39 3.18 3.01 2.64 2,80 2.76 2.52 1.98 1.19 1.48 2.07 2.75 3.27 3.33
Noon. 3.16 3.20 3.28 3.02 3.35 3.27 3.09 2.3 1,41 1.52 1.96 2.5 3.01 3.14
13 2.81 2.808 3.14 3.16 3.68 3:76 | .3.49 2,71 1.78 1.69 1.94 2.36 2.68 2.80
14 2,36 2.38 2.71 2.99 3.72 3.99 3.85 3.03 2.05 1.92 1.98 2.23 2.46 2.38
15 1.90 1.84 2.08 2,49 3.42 3.93 3.96 3.29 2.41 2.20 2.24 2.25 2,30 2.08
16 1.63 | 1.40 | L50 | 1.94 | 2.8 | 3.54 | 3.85 | 3.33 | 2.62 | 2.51 | 2.53 | 2.48 | 2.34 | 100
17 1.61 | 120 | L12 | 1.43 | 2.26 | 2.88 | 3.44 ; 3.20 | 2.68.| 2,64 | 2.8 | 2.8 | 2.55 | 2.04
18 1,90 | 1.42 | 0.99 | 1.10 | 1.80 | 2.28 | 2.8 | 2.8 | 2.57 | 276 | 2.11 | 3.12 | 290 | 2.36
19 238 | 1.87 | 116 | 1.10 | 1.50 | 1.96 | 2.44 | 2.32 | 2.27 | 2.66 | 3.28 | 337 | 3.96 | 2.79
20 2.04 | 2.40 | 1.62 | 1.45 | 1.65 | 1.88 | 2.12 | 101 | 1.80 | 2.40 | 3.22 | 3.64 | 3.58 | 3.23
21 3.38 2.95 2.14 2.0 2,02 2.01 1.84 1.62 1.56 2.17 3.16 3.60 3.80 8.54
22 3.64 3.39" | 2.68 2.68 2,57 2.38 2.16 1.49 1.36 1.91 2.8 | 8.37 3.8 | 3.72
23 3.61 3.60 3.09 3.20 3.25 2.86 2.44 1.56 128 1.67 2.64 3.0t 8.59 3.53
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Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

(Sixtieth merldian time. Brackets indicate interpolated values.]
CAPE SHERIDAN, GRANT LAND—Continued,

February, 1809—Continued.
Hour.
4. 5. 6. 7. 8. 9. 10. 11 12, 13. 14. 15. | 16. 17.

Feet. | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. | Feet. | Feet. | KFeet, | Feet. | Feet. | Feet. | Feel.
0 3.25 3.23 3.71 3.68 4,08 3.47 | 3.00 3.02 2.42 2,56 191 | 1.90 2.28 2.79
1 2.81 2.84 3.38 3.58 4.03 3.65 3.20 3.35 2.76 2.83 2.12 2.00 2.26 2,59
2 3.27 2.24 2.91 3.17 3.77 3.38 3.19 3.43 2.96 3.07 2,34 2.12 2.33 2.48
3 181 1.75 2.20 2,62 3.29 2,91 2.04 3.32 2.92 3.17 2.50 2.30 2.46 2.49
4 1.52 1.29 1.74 2.05 2.69 2.34 2.47 2.97 2.76 3.09 2,59 2.41 2.69 2.62
& 146 1.04 1.47 1.56 2.07 1.78 1.95.{ 2.50 | 2.37 | [2.88)} | 2.52 2.54 2,80 | 2.78
6 1.68 112 1,40 1.38 1.70 1.29 1.40 1.98 1.97 2.62 2.82 2.59 3.07 2.99
7 2.00 1.46 1.60 1.55 1.61 1.10 1.14 1.62 | 1.63 2.30 2.07 2.53 3.19 3.21
8 2.44 | 95 | 2.09 1.96 194 1.23 1.12 151 1.47 2.10 1.86 2.40 3.19 3.43
g 2.84 l2. 45 2.52 2,50 2,36 1. 56 1. 45 1.6b 1.52 2.00 1.69 2.29 3.12 3.562

10 3.19 2.88 8.02 2.98 2.96 2.06 1.97 1.02 1.81 2.08 L70 2.27 3.01 3.43
1 3.26 3.13 3. 42 "913. 52 3.81 2.63 2.62 2,32 2.17 2.26 1.80 2.27 2.95 3.22
Noon. 3.16 3.18 3.52 ‘;3. 82 3.68 2.07 2.96 2,71 2.68 2.51 2.00 2.30 2.81 3.04
13 2779 2.98 3.39 3.81 | -3.87 3.24 3.28 3.06 2.98 2.75 2.24 2,38 2,72 2.84
4 2.38 2.69 | 2.85 3.58 3.68 3.23 3.36 3.28 3.19 3.0 2.53 2.4 2.78 2.66
15 1.95 2.06 2.41 3.07 3.22 2.88 317 3,20 3.20 3.14 2.1 2.79 3.00 2.65
16 1.63 1.66 1.92 2.61 2.62 2.36 2.81 2.95 3.17 8.05 2.83 3.01 3.26 2.72
17 1.59 1.50 L6l 2.15 2,00 1.88 2.37 2. 46 2.89 2,97 | 2.80 3.17 3.54 3.04
18 1.80 1L.60 1.47 162 1.71 1.48 | 2.04 2.13 2.56 | 2.72 2.71 3.21 3.71 3.34
19 2.18 1.98 1.66 199 1.62 1.30 1.74 1.69 2.21 2.38 2.52 3.18 3.7 3.62
20 2,68 2.45 2,16 2.29 1..86 1.38 1.68 1.50 1.08 2.08 2.29 3.08 3.81 3.85
21 3.12. | 3.00 2.66 2.78 2.26 1.64 179 1.48 1.95 1.83 2.15 2,01 3.66 3.89
22 3.39 3.46 3.21 3.38 2.70 2.07 2.16 1.66 2,02 + LT71L 194 2.67 3.47 3.7

23 3.42 3.72 3.563 3.87 3.14 2,53 2.64 2.04 2,30 | 1.77 1.83 2.41 3.14 3.40
|
February, 1909—Continued. March, 1909,
Hour.
18, 19. 20. 21, 22, 2. 24, 25. 26. 21, 28. 1. 2. 3.

Feet. | Feet. | Feet. | Feet.| Feet. | Feet. | Feet. | Feet. | IFeet. | Feet. | Feet. | Feel. | Feet. | Feel.

0 | 200 | 325 | 404 | 420 | 444 | 425 | 394 | 276 | 212 | 2.02 | L7 | L57 | L6 | 1.63
1 266 | 2.70 | 3.54 | 3.92 | 420 | 419 | 420 | 314 | 2.58 | 2.38 | 192 | 162 | 130 | 166
2 | 217 | 228 | 290 | 833 | 3.60 | 2.8 | 411 | 3.27 | 201 | 2.68 | 214 | 174 | 136 | 145
3 | Les | 182 | 2.32 | 240 | 2001 | 3.30 | 3.70 | 312 | 200 | 287 | 2.20 | 190 | L4¢ | 136
4 | Lol | L62 | 190 | 188 | 2.21 | 2.58 | 3.02 | 2.60 | 2.74 | 2.88 | 239 | 2.02 | L55 | 140
5 (214 | 1.7 | 1.80 | (.48 | L6l | 1.84 | 231 | 210 | 2.3¢ | 2.67 | 2.36 | 217 | L73 | 155
6 | 24 | 204 | 203 | 145 | 130 | 136 | 161 | L.44 | 1.87 | 241 | 228 | 218 | 194 | 185
7 | 278 | 262 | 244 | 182 |'152 | 131 | 128 | 1.00 | 147 | 212 | 210 | 227 | 213 | 217
3 3.00 | 296 | 209 | 2.34 | 2.06 | 1.69 | 1.25 | 0.87 | 118 | 187 | 189 | 2.10 | 2.20 | 2.43
® | 332 |33 | 349 | 301 | 263 | 227 | 163 | 099 | 110 171 | 173 | 2.08 | 230 | 2.61
10 | 3.3 | 367 | 3.09 | 3.60 | 831 | 2.07 | 220 | 140 | .20 | 171 | 164 | 2.08 | 2,24 | 2.65

11 3.23 |, 374 4.19 ?4. 08 3.95 3.63 2.87 1.95 1.75 1.88 1.62 1.90 2.06 2.58
Noon. 2.98 3.47 4,07 \‘4 18 4.32 4.16 3.356 2.53 2.28 2.20 1.80 L81 1.87 2.41
13 2.58% | 3.10 3.66 | 3.08 4.28 4.39 3.76 2.99 2.7 2.54 194 177 L70 2.12
14 2.80 2.59 2.93 8.38 3.80 4.19 3.86 3.29 3.07 2.85 2.20 1.89 1.65 1.90
15 2.05 2.25 2.57 | 2.66 3.14 3.65 3.54 3.24 3.17 | 3.03 2.4 2.07 1.69 179
16 2.10 2.07 2.19 2.03 2.47 2.94 2,87 2.92 3.07 3.07 2.60 2.26 1.83 187
17 2.35 2,19 2.03 17 190 | 2.23 2.21 2.36 2.73 2.96 2.67 2.40 2.04 2.14
18 2.69 2.54 2.19 L72 1.60 174 1.54 1.7 2.28 2.66 2.57 2.46 2.27 2.44
19 3.1 3.02 2.61 2.08 1.65 1.52 1.14 1.27 1.92 2.31 2.38 2.48 2.48 2.74
20 8.47 3.58 3.15 2.64 2.02 1.68 0.93 0.99 1.456 1.98 217 2,42 | 2.62 3.04
2 8.77 | 3.99 3.73 3.26 2.61 2.19 1.16 0.98 1.35 175 2.00 2.81 2.57 3.19
22 3.83 429 4.14 3.83 | 828 2.79 1.67 122 L4 L&7.| L79 2.13 2.45 3.18
23 3.68 4.33 4.40 4.28 3.82 3.38 2.22 158 1.66 L58 1.60 1.84 2.22 2.97




14 ARCTIC TIDES,

Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

. . 4
[Sixtieth meridian time. Brackets {ndicateinterpolated values.]
CAPE SHERIDAN, GRANT LAND-~Continued.

’
March, 1909-—~Continued.

Hour,

’ 4 5. 6. 1 7. 8. 9. |10 11. 12, 13, 14, 15, 16. 17.
!

Feet. | Feet, | Feet. Fget. Feet. | Feet. | Feet, | Feet, | Feet, | Feel, | Feet, | Feet. | Feet. | Feet.
0 2.56 | 2.76 | 2.74 ‘ 278 | 3.15 | 3.14 | 205 | 2.8 | 254 |-2.16 { 168 | 110 | 1.28 | 1.38
1 2.24 | 2,32 | 230 | 244 | 2.8 | 3.02 {305 | 803 | 278 | 2.40 | 201 | 144 | L42 | 138
2 188 | 1.78 | 176 | 1.95 | 2.44 | 2.56 | 274 | 2.84 | 277 | 2.63 | 2.20 | 1.66 | 155 | 1.47
3 1.62 | 134 1.25,‘ 1.45 1 1.85 | 207 | 230 | 2.47 | 252 | 240 | 223 | 1.78 | 1.74 | 1.58
4 .58 | 115 { 090 | 091 | 1.33 | 145 | [1.71] | 1.87 | 2.07 | 218 | 2.08 | 1.78 | 184 | [1.76]
5 165 | 115 | 0.77 | o690 | 0.02 | 001 117 | 127 | 1.56 | 173 | 1.8 | 1.69p | 1.87 | 1.93
6 Loz | 142 | 0.90 \ 07 ! o.87 | 067 { 090 [ 087 | 113 | 131 | 1.85 | 1.43 | 1.81 | 2.08
7 226 | 175 | 119 i 4.13 | 1.08 | 0.78 | 0.79 | 0.76 | 0.80 | 1.01 | 0.95 | L19 | 1.70 | 2.12
8 2,64 | 214 | 1.65 | 1.66 | 1.48 | 118 | 1.08 | 0.9 ) 0.92 | 0.88 | 0.80 | 1.08 | 158 | 2.05
g 291 | 246 | 2.09 ' 218 | 2200 ; 70 | 151 | 1.23 | 1.16 | 1.0l | 0.8 | 1.04 | 1.45 | 1.96
10. 305 | 273 | 251 2.67 | 259 | 2.26 | 2,07 | 170 | 1.6l | 1.32 | 1.01 | Lop | 1387 | 1.86
11 3.04 | 282 | 270 @ 208 | 3.00 | 275 | 2.66 | 228 | 214 | .77 | 136 | .27 | 131 | 177
Noon. | 2.82 | 2.66 [ 2.61 | 3.02 [ 3.19 ] 3.07 | 300 | 275 | 262 {210 | L7 | Leo | 145 | 1.72
13 2.39 | 230 | 2.28 | 2.82 | 3.00 | 3.03 | 3.17 | 298 | 290 | 252 | 202 | 192 165 | 170
14 2,03 ] 1.84 ) 1.85 | 2.34 | 2.58 | 2.08 | 203 | 2.00 | 204 | 261 | 222 | 210 ] .03 | 1.79
15 175 | L4 | 1.32 | 1.8t | 2200 | 209 | 246 | 252 | 272 | 255 | 2.24 | 2.27 | 2.09 | 1.96
16 .64 | 1.20 | 0.88 | 1.20 | 1.44 | 1.46 | 1.89 | 2000 | 2.31 | 2.25 | 2.00 | 222 | 220 | 213
17 1.80 | .23 | 0.70 | 0.97 | 1.03 | 096 | 1.35 | 1.46 | 1.79 | 1.92 | LB1 | 216 | 2.21 | 2.31

1
18 2,08 1.44 0.89 1.04 | 0.8 g 0,69 0.95° | 1.01 1.32 1.49 1.48 2,00 2.22 2.43
I
|
1
|
|
i
i

19 2,42 | 1.82 | 1.26°| 1.30 | 1.01 | 0.75 | 0.8. | 0.8 | 100 | 1.10 | 117 | 1.78 | 2.16 | 2.53
20 281 | 225 | 1.76 | 181 | 1.45 | LIl | 1.00 | 078 | 0.85 | 0.82 | 0.82 | 161 | 189 | 2.51
21 3.06 | 2,65 | 220 | 2.36 | 1.97 | 1.04 | 1.38 | 1.11 | 100 | 078 | 070 | 1.26 | .77 | 2.37
22 320 | 204 | 270 | 282 | 253 | 220 | 190 | 1.54 | 134 | L.00 | 0.74 | 118 | 157 | 214
23 1310 | 2206 | 280 | 332 | 208 |, 274 | 245 | 2208 [ 177 | 134 (.09 [ L17 | 141 | 185

) i March, 1909—Continued.

Yiour. 7 - -
18. 19. g 20. 21. 22, 23, . 24, 2. 26. 217, 28, 29. 30. 31

B S N S R

Feet. Feet. f Feet. Feet, Feet. Feet. ] Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet,
0 157 | 183 | 226 | 200 | 310 | 331 | 337 327 | 275 | 248 | 220 | 228 | 137 | 110
L 1.3 ! 1.45 | 176 { 2.3¢ | 263 | 3.00 ] 3.33 | 3.50 | 3.10 | 294 | 267 | 244 | 147 | 1.05
2 1.28 | L15 % 1.27 | L.70 | 2.00 | 2.40 | 290 | 330 | 3.14 | 3.14 | [292] | 2.60. | 155 | 112
3 1.33 | 100 | 0.93 | {117} | 1.26 | 1.68 | 226 | 2.8 | 2.88 | 3.16 | 3.00 | 271 | 1.66 | ‘110
4 140 | 106 | 0.8 [ 078 | 0.63 | 0.98 | 153 | 215 | 230 | 2.8 | 200 | 270 | L.75 | [1.20]
5 72 | 127 | 100 | 078 | 0.30 | 047 | 0.88 | 1.44 | 1.76 | 2,42 | 260 | 260 | 1.84 | 1.40
6 2,03 | 1.61 | 1.36 | 1.08 | 0.50 | 038 \ 0.54 | [0.91] | 1.32 | 1,83 | 242 | 254 | .90 | 1.60
7 228 | .99 | 185 | 1.657 | 0.98 | 0.68 | 0.63 | 074 | 008 | 155 | 217 | 234 | 1.8 | L7
8 244 236 | 235 | 212 | 160 | 130 | 100 | 0.98 | 097 | 138 | 200 | 213 | 178 | 1.87
9 246 ) 253 | 280 | 268 | 2.22 | LO9 | 177 | L54 | 127 | 1.43 | 1.6 | 198 | 1.65 | 184
10 2.36 | 253 | 208 | 3.12 ' 2.8 | 273 | 2.44 | 220 | 1L.77 | L.76 | 210 | 192 | 1.53 | 172
11 221 | 233 | 280 | 3.25 | 3.24 | 3.20 | 3156 | 288 | 240 | 219 | 242 | L.95 | 145 | 1.58
Noon. | 2.02.| 2.05 | 2.60 | 3.00 | 3.20 | 3.49 | 3.58 | 3.39 | 2.05 | 2.62 | 2.82 | 2.05 | 1.43 | 1.44
13 .87 | 166 | 211 | 250 [ 291 | 3.33 | 3.71 | 3.64 | 330 | 310 | 320 | 219 | 1La7 | 132
14 1.74 | 1.35 | 1.60 | 1.80 | 2.16 | 2,83 | 3.45 | 3.52 | 3.42 | 3.30 | 3.47 | 238 | 156 | 1.31
15 1.78 | 121 | 118 | 1.20 . 1.45 | 1,98 | 2,78 | 3.08 | 3.18 | 8.28 | 3.56 | 240 | 169 | 1.38
16 .89 | L24 | Los | 08¢ 07 | 125 | 197 | 236 | 274 | 302 | 3.46 | 2.56 | 1.84 | 1.53
17 2,12 | '1.48 1.26 | 0.75 i 0.40 0.55 | {1.25] | 1.61 2.18 2.59 ! 3.24 2.52 1.93 1.73
18 238 | 192 | 156 | 0.97- 0.4z | 0.38 | 0.79 | 0.90 | L60 | 211 | 205 | 238 | 201 | 108
19 2.68 | 227 | 2.07 | 1.46 ' 0.80 | 0,55 | 0.69 | 0.69 | 1.09 | Le65 | 2.58 | 218 | 1.95 | 2.00
20 2.72 | 264 | 258 | 2.07 | 146 | 106 | 1.02 | 0.77 | 093 | 139 | 220 | 192 | 1.8 | 218
21 274 | 200 | 305 | 265 | 216 | 170 | 1.58 | 1.13 | 1.08 | 1.35 | 2.05 | 62 | 167 | 212
22 255 | 290 | 230 | 3.10 | 280 | 243 | 221 | 170 | 164 | 153 | 199 | 1.40 | 1.48 | 1.6
23 224 | 2,67 | 3.24 | 3.20 i 3.23 | 3.04 i 2.85 | 227 | 205 | 1.86 | 2.10 | 128 | 1.80. | 1.73




\
RECENT TIDAL OBSERVATIONS.

15

Hourly hezghts of the tide at Cape Sheridan, Point Aldrich, Uape Bryant, Cape Morris

Jesup, and Fort Conger—Continued.

Brackets indicate Interpolated values.]
CAPE SHERIDAN, GRANT LAND-—Continued.

[Sixtieth meridian time,

April, 1909.
Hour.
’ 1. 2 3. 4, 5. 6. 7 8. . 9. 10. 1. 12, 13.
Feet, | Feet. | Feet. | Feet, | Feet. | Feet. | Feet. | Feet, " Fect. | Feet. Feet. | Feet, | Feet.
0 1.46 2.01 2.51 2.96 3.51 3.60 3.60 3. 58l 3.50 3.46 2.93 2.52 2,12
1 1.25 1.62 2.11 2.48 3.14 3.23 3.32 3.53 | 3.58 3.62 3.18 2.77 2,37
2 1.10 1.34 1.68 1.88 2.59 2.7 2.80 3.12 3.37 3,56 3.21 2.90 2,54
3 1.10 1,20} 1.35 1.54 2,04 2.09 2,19 2.58 2.88 3.22 3.00 2.92 2.67
4 1.22 1,23 1.29 1.29 1.62 1.63 1.67 1.93 2.36 2,74 2.61 2.63 2.62
5 1.43 1.46 1.47 1.29 1.53 1.40 1.41: 1.58 1.93 2,25 2.22 2,31 2.49
6 1.73 1.76 1.76 1.58 1.77 1.51 1.25 1.38 1.72 1,91 1.89 1,98 2.29
7 ' 200 2.14 2.23 2.04 2,14 1.1 | 1.54 1.53 1.60 1.79 1.63 L75 2.07
8 2,22 2.46 2.65 2.53 2.72 2.52 2.02 1.96 101 1,93 1.60 1.68 1.0
9 2.30 2.70 3.00 2.97 3.17 2.96 2.067 2.45 2,36 2,31 1.84 1.74 1.88
10 2.26 2.76 3.20 3.27 3.60 3.4 3.08 3.05 2,88 2,78 2.22 1.97 1.98
11 2.11 2,58 3.14 3.43 3.78 3.76 3.49 3.51 3.39 3.28 2.66 2.30 2.14
Noon. 1.88 2.20 2.91 32 3.68 3.80 | 3.61 3.73 3.7 3,69 3.04 271 2,42
13 1.66 1.94 2.52 2,75 3.26 3.47 3.47 3.70 3.89 3.83 3.30 | 3.03 2.7
14 - 1.43 1.63 2.05 2.25 2.69 2.89 2.99 3.33 3.69 3.74 3.37 3.14 2,89
15 1.37 1.47 1.68 1.81 2.09 2,23 %.39: 2,79 3.19 3.35 3.24 3.10 3.00
16 1.48 | ~1.47 1.50 1.48 1.59 1.64 1.74 2,18 2,59 2,86 2,82 2,84 2.93
17 1.68 1.60 1.64 1.47 1.45 1.30 1,26 1.61 2.01 2.30 2.36 2.52 2.73
18 2.00 1.90 1.93 1.78 1.58 1.30 1.10 131 1.59 180 | 191 2.17 .49
19 - 2.27 2.29 2.37 2.18 1.98 1.59 1.26 1.33 1.43 1.53 1.50 1.86 %.26
20 2.49 2,66 2,77 2.77 2.44 2,07 1.71 1,03 1.59 1,51 1.34 | 160 2.00
21 2.59 2,98 3.17 3.2¢4 2.92 2.60 2.30 2.11 '2. 00 1.73 1.40 180 1.79
22 2.52 2.99 3.30 3.60 3.47 3.14 2.82 2.66 2.53 2.10 1.70 1.59 1.63
23 2,32 |.2.82 3.31 3.67 3.08 3.50 3.33 3.12 | 3.05 2.55 2.00 1.83 1.68
April, 1609—Continued.
Hour. ‘ :
‘ 14. 15. 16. 17, 18. 19, 20. 21. 22. 23. 24, 25, 26.
Feet, | Feet. | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. |. Feet. | Feet. | Feet. | Feet. | Feet.
0 1.82 2.11 2.37 2.29 2.25 2.064 3.04 3.32 3.44 | 3.10 2.76 %.36 2.22
1 2.04 | 2.18 2.2 1.92 1.76 2.085 2,562 2.89 3.28 3.19 2,97 2.65 2.561
-2 2.26 [2.27) | 216 1.61 1.33 1.44 1.85 2,47 2.79 2.82 2.98 277 2,72
3 2.45 2.44 2.28° | 1.59 112 0.98 1.21 1,56 2.13 2,41 2.87 2.68 2.81
4 2.67 2.67 2.49 1.78 | 1.10 0.81 0. 80 0.96 1.47 1,79 2.05 2.38 2.67
& 2.58 2,91 2.76 2.11 1.41 1 0.97 | 0.75 0.68 0.97 1 1.21 1.54 1.98 2.40
6 2.45 3.08 3.09 2.50 1.85 1.40 1.09 0,79 0.83 0.87 110 1.62 2.11
7 2.36 3.10 3.27 2.84 2.44 1.99 1.62 1.27 1.09 0.85 0.93 1.40 1.87
8 2.%5 3.05 3.33 3.14 2.88 2.80 227 1.81 1.63 1.24 1.08 .31 1.78
9 2.12 2.96 3,26 3.19 3.20 3.11 2.88 2,61 2.25 1,82 1.45 1.50 1,75
10 2.10 2.85 | 3.02 3.11 3.23 3.36 3.37 3.18 2.88 2.4 1.96 1.85 1.88
1 2.08 2,76 2.73 2.89 2,99 3.30 3.59 3.58 3.42 3.02 2.45 2.29 2.21
Noon, 2.26 2.70 2.48 2.65 2.53 2.94 3.42 3.65: 3.66 3.42 2,86 2,73 2.56
13 2.43 2,85 2,28 2.01 2,01 2.37 2.87 3.26 3.56 3.53 3.17 3.4 2.82
14 2.66 2.70 2.18 1.66 1.49 L7 £.14 2.56 3.05 3.22 3.10 3,19 3.02
15 2,80 2,91 2.23 1.50 L17.) LO7 | 1.37 1.81 2.34 2,73 2.77 3.10 3.03
15 2.90 3.07 2. 41 1.64 1.09 0.79 0.78 1.14 1.57 2.03 2,20 277 2.93
17 2,94 3.27 2.74 1.93 127 0.82 0.56 0.68 0.91 1.34 1.68 2.30 2.66
18 2.87 3.43 2.95 2.27 1.67 112 0.71 0.59 0.60 0.87 1.23 1.83 2.36
19 2.73 3.53 3.19 2.66 2.18 1.62 1.14 0.94 0.64 0.70 0.8 1.37 2.05
20 2.68 | 3.45 3.31 3.00 2.68 2,25 1.78 1.46 1.09 0.90 0.78 1.28 1.80
21 2.43 3.26 3.22 3.18 |” 8.10 284 2.41 2,09 1.64 131 1.08 1.30 1.65 °
22 2.24 3.03 2.98 3.05 3.27 3.2 3.01 2,73 2.24 1.88 1.43 1.57 1.68
23 2.11 2,67 2.86 2.74 3.08 3.33 3.34 | 3.24 2.76 2.87 1.88 1.92 1.83




16 ARCTIC TIDES.

Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

[Sixtieth meridian time. Brackets indicate interpolated values.]
CAPE SHERIDAN, GRANT LAND—Continued.

April, 1909—Continued. May, 1909.

Hour. ; -

27. 28. 20. 30. 1. 2. 3. 4 5. 6 | 7. 8. 9.
Feet, | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. Feet. | Feet. | Feet.
0 2.05 1.80 1.65 1.65 1.53 1.98 2,29 2.4 3.25 3.51 @ 2.96 2.80 2.72
1 2.28 1.91 .71 1.43 .27 1.57 1,88 2.01 2.83 3.18 i 2.76 2.7 2.86
2 2.47 2.08 1.79 1.38 1.08 1.24 1.37 1.50 2,27 2.67 2.27 2.47 2.71
3 2.61 2.24 1.88 1.41 1.09 1,14 1,03 1.09 1.72 2.15 167 | 1.94 2.32
4 2.67 2.35 2.02 1.61 1.24 1.23 0.97 0.89 1.40 1.81 1.17 1.42 1.89
5 2.57 2.46 2.21 1.85 1.53 1.49 1.12 1.01 1.30 1.67 0.84 1.06 1.46
6 2.4 2.42 2.39 2.09 1.86 1.86 1.47 1.39 1.59 1.68 0.80 0.92 1.22
7 2.29 2.38 2,50 2.31 2.18 2.28 1,94 1.88 2.00 2.07 1.14 . 1.10 1.19
8 2.16 2,30 2.50 | 2.43 2.43 2.67 2.35 2.39 2,87 2.45 1.59  1.49 -1.44
9 2,02 2,17 2.37 2.36 2.50 2.91 2.67 2,83 3.04 2.98 2.10 1.94 1.86

10 1.98 2.04 2.17 2.156 2.40 2.90 2,77 3.12 3.41 3.37 2.60 2.49 2.35
11 2.09 1.94 1.98 1.90 2.13 2.66 2.64 3.16 3.53 3.57 2.94 2.93 2.84
Noon. 2.34 1.99 1.88 1.66 1.78 2.32 2.30 2.91 3.38 3.46 3.10 3.17 3.14
13 2.54 2.10 1.8 L4 1.47 1.93 1.83 2.47 2.94 3.10 ; 2.92 3.14 3.28
14 ¢ 2,72 2.26 1.84 1.35 1.22 1.58 1.32 1.90 2.39 2.55 2.48 | 2.81 3.08
15 2.81 2.39 1.94 1.356 1.156 1.26 0.88 1.40 1.80 1.90 1.87 | 2.32 2.70

16 2.81 2.52 2.07 | 1.54 1.25 1.18 0.73 1.09 1.33 1,26 1.25 1.74 2.17
17 2.74 2.58 2.19 1.74 1.52 1.35 0.80 1.08 1.18 0.87 0.72 1.17 1.61
18 2.60 2.563 2.32 1.08 1.84 L1 L.17 1.38 1.32 0.76 0. 56 0.79 112
19 2.36 2.44 2.41 2.20 2.156 2.13 1.63 1.84 1.60 105 0.64 0.70 | /0.93

20 2.13 2.28 2.43 2.29 2.40 2.51 2.11 2.34 2.22 1.48 1.05 0.97 1.00
21 1.89 2.09 2.30 2.26 2.64 2.72 2.54 2.86 2.78 2.03 1.67 1.41 1.28
22 178 1.88 2.07 2.11 2.51 2.79 2.77 3.20 3.24 2.48 2.10 1.95 1.68
23 172 1.70 1.78 1.88 2.32 2.64 2.73 3.47 3.63 2.78 2.58 2.38 2.09

May, 1809—Continued.

Hour.
10. 11, 12. 13. 14. 15. 16. 17, 18. 10, 20. 21, 22,
Feel. | Feet. Feet. | Feet. Feet. Feet. | Feet. | Feet. | Feet. Feet. Feet. Feet, Feet.
4] 2,46 2.23 1.69° | 1.69 1.29 1.20 1.44 2.04 2.12 2.57 3.00 3.06 3.09
1 271 2.50 1.93 1.89 1.38 1.10 1.16 1.59 1.58 2.01 2.57 2.86 3.09
2 2,74 2.65 2.17 2.15 1.58 1.18 1.09 L7 1.05 1.4 1.97 2.39 2,76
3 2.54 2.56 2.33 2.37 1.82 1.43 1.22 1.21 0.72 0.04 1,38 1.82 2.23
4 2.11 2.32 2.30 2.50 2,08 1.74 1.53 1.38 0.74 0.72 0.90 1.29 1.71
b 1.72 2.00 2.12 2.50 2.30 2.08 1.97 1.80 1.08 0.85 0.76 0.91 1.26
6 . 1.45 1.69 1.85 2.39 2.40 2.37 2.44 2.30 1.59 1.30 1.04 0.89 1.07
7 1.29 1.47 1.63 2.21 2.36 | 2.52 2.80 2.77 2.19 1.90 1.83 1.28 1.18
8 1.41 1.40 1.50 2,04 2.20 2. 57 3.00 3.17 2.69 2.47 2.14 1.83 1.53
9 1.66 1.53 1.48 1.83 1.98 2.36 2.97 3.26 3.10 2.98 2,70 2.44 2.04
10 2.06 1.81 1.60 1.72 1.76 2.07 2.72 3.14 3.19 3.29 3.14 2.96 2,58
it 2.48 2.14 1.85 1.74 1.60 1.72 2.34 2.76 2.95 3.31 3.36 3.37 3.04
Noon, 2.86 2.48 2.16 1.86 1.51 1.41 1,92 2.31 2.49 3.04 3.27 3.47 3.32
13 3.06 2.69 2.44 2.04 1.59 1.30 1. 50 177 1.84 2.44 2,87 3.28 3.31
14 3.08 2.79 2.63 2.25 1.72 1.35 1.34 1.28 1.28 1.756 2.18 2.79 2.94

15 2.82 | 271 2.72 2.37 1.89 150 1.33 Lo1 0.82 1.07 1.45 2.08 2. 60
16 2.41 2.49 2.67 2.45 2.06 L7 1.56 1.05 0.61 0.64 0.86 1.43 1.80

17 Lol | 211 | 250 | 243 | 223 | 1.98 | 1.85 | 131 | 0.75 | 0.57 | 0.54 | 0.01 | 1.24
18 1.46 | 170 | 2.26 | 236 | 23¢ | 2.24 | 230 | .73 | 1.13 | 0.8 | 0.59 | 0.68 | 0.78
19 L1l | g2 | 1e7 | 218 | 234 | 245 | 261 | 217 | 165 | 1.32 | 0.8 | 0.90 | 0.70
20 1.02 | 12 | 170 | 1o2 | 2.20 | 253 | 201 | 2.5¢ | 216 | 185 | 1.40 | 1.26 | 0.01

21 1.18 1.06 1.53 1656 1.98 2.41 2,96 2,82 2.64 2.45 2.00 1.79 1.33
22 1.50 1.18 1.45 1.42 1.70 2,15 2.80 2.84 2.94 2.91 2.556 2.83 1.85
23 1.86 1.44 1.54 1.30 142 L 2,47 | 2.58 2.92 3.11 2.98 2.81 2.31




RECENT TIDAL OBSERVATIONS. 17

-~ Howrly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, und Fort Conger—Continued.

{Sixtieth meridian ¢fme. Brackets indicate interpolated values.]
CAPE SHERIDAN, GRANT LAND—Continued.

May, 1909—Continued. ‘ June, 1909,
Hour, | :
23. 24. 25. 26. 217, 28, 29. 30, 31, 1. 2., 34 4,
[ - } ...... S P
Feel:” | Feet. | Feet. | Feet. | Feet. | Feel. | Feet. | Feet. | Feet. | Feet. | Feel. | Feel. | Feet.
0 2.70 2.85 2.93 2.45 2.24 2.30 2.32 2,271 2.43 2.71 2.83 3.14 3.32
1 2.8 3.10 3.21 2.70 2.42 2.43 2.30 2.11 2.17 2.39 2.53 ; 27N 2,04
2 2.77 3.20 3.39 2.90 2.62 2.61 2.43 2.10 2.01 2.08 2,17 | 2.30 2.42
3 2. 46 3.06 3.41 3.02 2.78 2.82 2.59 2.23 2.06 1.08 1,91 1.96 2.62
4 2.01 2.78 3.25 3.01 2.92 3.0 2.77 2.46 2.29 2,13 1.94 1.82 1.75
5 1.60 2. 40 2.97 2. 86 3.00 3.14 2.99 2.75 2.66 2. 42 2,19 1.0 1.75
6 1.25 2.06 2.67 2.66 2.90 3.24 3,15 3.02 | 299 2,83 2,87 | 222 2.08
7 1,15 1.88 2. 46 2.46 2.77 3.22 3.28 3.24 3.27 3.23 306 . 271 |. 2.45
8 1.37 1.1 2.33 2.26 2.60 213 3.22 3.34 3.44 : 3,52 3.40 3.18 2.97
g 1.83 2.17 2.40 2.14 2.49 2.04 8.056 3.25 3.43 | 3.66 3.71 3.54 3.48
10 2.34 2,52 2,57 2.15 2. 41 2.75 2.81 3.02 3.29 3.62 3. 3.73 3.78
11 2.84 2,93 2.85 2.31 2.43 2.63 2. 56 2.74 3.01 3.36 3.59 3.68 3.88
Noon, 3.20 3.27 3.16 2.58 2.53 2.60 2.41 2.45 2.64 2,93 3.22 3.34 3.70
13 3.34 ; 3,60 3.45 2.85 2. 69 2.62 2.28 219 + 2.30 2.44 2.71 2.87 3.3
14 3.206 ‘ 3.69 3.60 3.08 | 2.87 2.74 2.31 2.08 2.02 2,03 | 2,19 | 2.28 2.76
15 2.02 | 3.54 3. 56 3.14 3.04 2.91 2.40 2.00 1.93 1.78 ‘ 1. 80 1.76 2.20
16 2.44 3.20 3.36 3.00 3.18 3.10 2.55 2.28 2.04 1 1.79 I Lo 1.40 1.70
17 1.9 2.78 3.00 2.94 3.20 3.25 2.80 2. 54 228 1 200 | 1.75 1.37 1.52
18 1.44 2,30 2.64 2.72 3.00 3.29 2.99 2.83 2.65 2.35 2,07 161 1.57
19 1.17 1.96 2.26 2.44 2.90 3.22 3.08 3.08 2.97 2,75 2.48 2.01 1.04
20 1.25 1.84 2.04 2.16 2.7 3.08 3.06 3.18 3.21 3.08 2,01 2.50 2.42
21 1. 55 1.99 1.90 1.96 2. 51 2.86 2.94 3.12 3.33 3.38 3.3 2,97 2,92
22 2.00 2,26 2.00 1.95 2.35 2.65 2.73 2.96 3.25 3.44 3.50 3.34 3.42
23 2.47 2,62 2,18 2.04 2.26 2.43 2.49 ‘ 2.72 3.05 3.28 3.46 3.48 3.64
I
June, 1909—Continued.
Hour. ‘ R SR S -
5. [iN 7. 8. 9. { 10. 1t. 2. | 13,
Feet. ' Feet. | Feet. | Feet. | Feet. 1 Feet. | Feet. | Feet. | Feet.
0 | 3.62 3.76 3.81 3.38 P2 99 2.50 2,44 2.16 1.93
1 ; 3.36 3.63 3.88 : 3.61 f 3.28 2.93 2.76 2.39 2.02
2 2.99 3.28 3.66 | 3.62 |- 3.44 3.22 3.08 2.63 2.24
3 2.59 2.80 3.25 3.35 3.36 . 3.40 3.41 ‘ 2.83 2.55
4 i 2,06 2.87 2.75 2.94 3.10 | 3.35 3.51 | 3.10 2.88
5 © 189 2,07 2.35 2.57 2.80 3.16 3.43 3.20 | 3.24
) 2.00 1.98 2.09 2.26 2. 46 2.79 3.26 3.28 3. 41
7 ! 2.38 2.24 2.15 2.15 2.19 2.46 2.98 3.14 3.42
- S PO 2.64 2.46 2.206 2.08 2.26 2.77 2.84 3.24
9 3.36 : 3.14 2.88 2.54 | 218 2.19 2, 55 2.58 2.697
10 3.76 3.65 3.30 3.00 ‘ 2,45 2.31 2.39 2.29 2.62
11 3.93 3.98 3.7 3.54 ;‘ 2.87 2.55 2,40 2.10 2.27
Noon, 3.94 4.16 3.95 3.77 | 3.2 2.85 2.63 2.09 2.06
13 3.69 4.06 4.04 3.04 | 3.48 3.15 2.90 2.16 1.97
14 . 3.22 3.70 3.83 3.01 | 3.60 3.40 3.12 2.42 2.08

| 840 | 3.64 355 | 3.57 |3.20 | 272 . 228
16 2.10 | | 2.85 | 3.22  8.30 | 3.5 | 3.3 | 28 = 2.54
17 1.63 ;| 2.10 l 2.28 278 2.93 3.30 3.35 3.04 | 279

|

!
18 1.50 } L80 | 187 | 223 ! 240 | 206 | 318 | 3.08 | 2.08
19 178 ; 181 | 168 | 188 | 2.09 | 260 | 2.02 | 298 | 3.08
L2000 | 217 | 292 | L7 | 176 | 181 | 231 | 2.63 | 270 | 3.08
[ = 266 | 261 | 200 | 103 | L70 | 208 | 2.34 | 248 ; 2.8
{22 | 317 | 3.08 | 253 | 223 [-1.95 | 2.06 | 2.08 | 2.23 | 2.60
23 3.56 ‘ 3.50 | 3.00 | 2.60 !‘ 2,26 | 2.20 | 2.08 | 201 | 297

62730—11——2



18 ARCTIC TIDES.
Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Iort Conger—Continued.

[Sixtieth meridian time. Brackets indicate interpolated values.]
CAPE SHERIDAN, GRANT LAND-—Continued.

June, 1909—Continued.

Hour.
18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30.
Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Fect. | Feet. | Feet,
0 3.30 3.47 3.59 3.69 3.37 2.95 2,80 2.72 2.25 2.16 2.00 2.18 2.61
1 2.94 3.22 3. 56 3.75 3.57 3.20 3.22 2.91 2.49 2.28 2.06 2.11 2.37
2 2.42 2.78 3.24 3.62 3.57 3.35 3.45 3.16 2.74 2.45 2.17 2.19 2.20
3 1.96 2.28 2.77 3.26 3.36 3.34 3.51 3.31 2.93 2.69 2.38 2.34 2.33
4 1.69 1.86 2.31 2.84 3.00 3.12 3.41 3.36 3.05 2.93 2.65 2. 59 2. 56
5 1.70 1.65 1.98 2.49 2.61 2.80 .3.16 3.23 3.04 3.07 2.88 2.89 2.87
6 2.04 1.79 1.91 2.26 2:29 l 2.46 2.87 | 3.06 2.98 3.11 3.01 3.19 3.21
7 2.52 2.18 2.11 2.23 2.14 | 2.21 2,63 , 2.82 2.80 3.01 3.02 3.37 3.49
8 3.01 2.72 2.54 2.49 2.20 1 2.15 2.45 I 2.61 2.57 2.84 2,92 3.48 3.61
9 3.48 © 3.26 3.08 . 2.88 2.40  2.26 2.41 2.41 2.36 2.61 2.75 3.34 3.56
10 3.76 : 3.66 3.54 3.33 2.83 2.55 2.56 2.37 2.21 2.38 2.51 3.11 3.31
11 3.84 3.88 3.90 3.70 3.22 2.89 2.84 2.43 2.18 2.19 2.23 2.81 2.99
Noon. 3.64 3.86 4.04 3.95 3.60 3.22 3.10 2.62 2.27 2.12 2.03 2.51 2.63
13 3.25 3.59 3.97 4.01 3.77 3.47 3.36 2.85 2.43 2.17 1.93 2.29 2.28°
14 2.65 3.13 3.66 3.84 3.75 3.58 3. 56 3.09 2.62 2.28 [ 1.99 2.19 2.04
15 2.05 2.53 3.15 3.47 3.50 | 3.57 3.60 3.23 2.78 2.45 2.14 2.25 1.91
16 1.56 2.02 2.57 2.96 3.10 3.34 3.45 3.25 2.91 2.66 2.33 2.40 2.04
17 1.33 1. 56 2,10, | 2.43 2.62 2.95 3.20 3.11 2.95 2.81 2.54 2.65 2.27
18 1.45 1.43 1.78 2.00 2.20 2.53. | 2.82 2.88 2.81 2.86 2.71 2.92 2.55
19 1.79 1.63 1.79 1.79 1.84 2.19 2. 46 2.57 2.65 2.80 2.78 3.18 2.84
20 2.27 2.04 2.07 1.93 1.72 1.99 2.20 2.27 2.42 2.65 2.79 3.28 3.08
21 | 2.74 2.49 2.48 2.24 1.94 2.03 2.14 2.08 2.18 2.42 2.69 3.29 3.21
22 3.21 2.97 2.92 2.67 2.30 2.25 2.20 2.02 2.07 2.21 2.55 3.11 3.22

23 3.48 3.39 3.38 3.06 2.66 2.54 2.43 2.12 2.06 2.06 2.33 2.86 3.02




RECENT TIDAL OBSERVATIONS. 19

Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

[Sixtieth meridian time. Brackets indicate interpolated values.}
POINT ALDRICH, CAPE COLUMBIA, GRANT LAND.

November, 1908.

Hour.
18. 17, & 18, 19, 20, 21. 22, 23. 24, 25. 26. 27. 28. 29, 30.

Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet.| Feet.| Feet.| Feet.| Feet.

0 3.741 3.48 3.09 2.81 2.86 3.00 2.86 3.03 3.15 3.35 |3.323.58}4.07]4.27| 411
1 (3.84] 3.60 3.14 2.83 2.86 2.89 2.68 2.83 2.86 3.05 | 3.02]3.40}3.91[4.24! 413
2 [3.80] 3.64 3.20 2.95 2.91 2.87 2.60 2.67 2.67 2.75 | 2,69 | 3.16 | 3.72 | 4.07 | 4.04
3 {3.87} 3.72 3.25 3.01 3.05 2.93 2.67 2.59 2.53 2.52 | 2.43 | 2.8113.89|3.87| 3.80
4 [3.80) 3.66 3.28 3.12 3.19 3.06 2.74 2.64 2.53 2,43 {2.26261]310)3.56] 3.5
5 [3.71) 3. 54 3.21 3.18 3.33 3.22 | 2.92 2.81 2.62 2.47 12,22 2,49 |2.94 (3.30; 3.35
6 {3. 62} 3.44 3.12 3.13 3.42 3.33 3.12 3.02 2.84 2.83 {{2.35} 2.51 ] 2.85|3.24} 3.15
7 [3. 52} 3.28 3.04 3.07 3.39 3.38 3.27 3.21 3.04 2.85 |[2.59] 2.67{2.90 | 3.07 | 3.06
8 {3. 40) 3.17 2.88 2.91 3.30 3.30 3.32 3.27 3.22 2.99 | 2.77 2.8 |3.02(3.28 ) 3.01
9 {3. 28} 3.08 2,77 2.85 3.21 3.25 3.27 3.31 3.25 3.14 | 2.853.11138.21 {3.46 | 3.12
10 [3.25) 3.05 2.68 2.72 3.06 3.04 3.14 3.16 3.22 3.08 | 2.90 | 3.24 | 3.40 | 3.59 3.12
11 3.31 3.03 2.58 2.60 2.96 2.85 2.98 2.96 3.07, 3.01 | 295330350367 3.22

Noon. 3.40 3.11 2.59 2.55 2.80 2.69 2.86 2.78 2.87 2,83 |2.88,3.2513.49{3.74 3.3¢
13 3.45 3.15 2.66 2.60 2.77 2.62 2.64 2,58 2.66 2.62 | Xx65)3.1273.43/3.756| 3.38
14 3.49 3.20 2.74 2.66 2.83 2,64 2.03 2.51 2.55 2.41 | 2.43]2.94/3.20)3.50/ 3.43
15 [3.47) | 3.25 2.86 2.81 2.99 2.76 2.75 2.54 2.51 2.31 | 2.252.7713.12 l 3.60 | 3.37
16 3.41 3.29 3.00 2.96 | 3.20 2.94 2.01 2.73 2.60 2.34 | 2.27 1270298 3.34| 38.27
17 3.33 3.31 3.05 3.08 3.37 3.18 3.20 2.97 2.87 2.50 |2.41|2.72}2.94!321| 3.18
18 3.30 3.40 3.06 3.20 3.56 3.54 3.44 3.24 3.20 2,77 12.62]281]1301 320! 3.08
19 3.27 3.22 3.06 3.23 3.64 | 3.50 3.69 3,57 3.45 3.10 | 2.05|3.17[3.19 ] 3.25| 3.03
20 3.27 3.12 3.05 3.22 3.61 3.55 3.77 3.72 3.74 3.45 |3.20|3.53(3.4813.41| 8.09
21 3.29 3.01 2.92 3.1 3.50 3.47 3.69 3.74 3.88 3.58 [3.5681878)3.753.65] 3.22
22 3.33 3.06 2.87 2.92 3.34 3.35 3.51 3.68 3.78 3.67 |3.76]4.02)4.02 /3.8 | 3.41
23 3.41 3.06 2.82 2.88 3.15 3.08 3.28 3.42 3.62 3.53 |3.73)4.12] 4221408 3.55

December, 1908.

Hour.
1 2, 3 i 4 5 6 7. 8 9. 10. 11. 12, 13. 14,
Feet. Feet. Fee'. ‘ Feet. Feet. Feet. Feet. | Feet. Feet. | Feet. | Feet. Feet. Feet. Feet.
0 3.70 3.40 3.04 | 2.95 3.08 3.47 3.41 3.94 3.01 4.39 4.28 4.23 4.42 4.22
1 3.76 3.49 3.16 | 2. 99 3.06 3,34 3.29 3.65 3.58 4.12 4.08 4.10 4,22 4.21
2 3.80 3.62 3.30 3.11 3.16 3.29 3.11 3.42 3.29 3.79 3.7 3.85 4.12 4,08
3 3.7 3.60 3.41 3.23 3.28 3.39 3.12 3.24 3.10 3.53 3.48 3.60 3.82 3.01
4 3.59 3.54 3.42 | 3,42 3.45 3.5¢4 | 3.17 3.22 3.00 3.36 3.22 3.30 3.59 2.67 |
5 ! 3.41 3.46 3.40 3.53 3.60 3.68 3.35 3.32., 3.06 3.30 3.10 3.08 3.40 3.49 !
6 | 3.2 3.26 3.32 J 3.48 3.73 3.01 3.57 3.54 3.24 3.44 3.11 | 3.10 3.30 3.28 %
7 3.04 3.08 315 | 3.30 3.72 3.99 3.72 3.74 3. 50 3.63 3.21 { 3.13 3.25 3.24 !
8 2.89 2.95 2.96 3.24 3.69 4.00 3.85 3.89 3.70 3.81 3.41 3.27 3.20 3.19
9 2.88 2,83 2.83 3.07 3.62 3.91 3.85 3.01 3.84 3.96 3.60 3.46 3.48 3.33
10 2,91 2.78 2.68 2.92 3.40 3.72 3.71 3.84 3.84 4,03 3.69 3. 60 3.56 3.53
11 3.00 2,77 2.60 2.82 3.21 3.47 3.53 3.72 3.78 3.98 3.76 3.7 3.73 | [3.65])
Noon, 3.22 2.86 2.65 2.76 3.10 3.32 | 3.35 3.52 3.63 3.86 3.69 3.7 3.76° | [3.73]
13 ' 3.26 | 3.00 2,74 2.82 3.00 3.20 3.19 3.27 3.46 3.71 3.55 3.70 3.72 | [3.78]
14 3.34 3.16 2.97 2.97 3.22 | 3.19 3.15 3.11 3.30 3.44 3.43 3.57 3.67 | [3.72]
15 3.37 3.28 3.16 3.21 3.46 3,36 3.24 3.08 3.16 3.81 3.26 3.44 3.66 | [3.66]
16 3.38 3.34 3.30 3.43 3.82 3.56 3.43 3.17 3.24 3.3 3.13 3.29 3.37 | [3.56)
17 3.28 3.37 3.40 3.65 4.01 3.81 3.78 3.42 3.41 3.87 3.09 3.24 3.35 | [3.47}
18 3.19 3.31 3.41 3.74 4,21 4,12 4,13 3.76 3.73 3.54 3.3 3.35 3.36 | {3.40]

19 3.10 3.19 3.40 3.75 4.32 4.29 4.45 4.06 4.08 3.85 3.47 3.49 3.39 | [3.43]
20 3.06 3.08 3,28 3.7 4.27 4.38 4.62 4.32 4.34 4.07 3.80 3.7 3.56 | [3.55)
21 3.08 3.02 3.18 3.54 4.15 4.32 4.59 4.43 4.60 4.35 4.06 4.04 3.81 | {3.75]
22 | 3.13 2.99 3.03 3.39 3.90 4.09 4.43 4.37 4.68 4.46 4.25 4.22 3.95 | [3.90]
2 3.24 2.99 2,95 3.21 3.61 3.79 4.11 4.19 4.68 4.41 4.30 4,32 4.19 | [4.15)
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ARCTIC TIDES.

Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Jllorri&
Jesup, and Fort Conger—Continued.

[¢ixtieth meridian time.
CATE BRYANT.

Brackets indicate interpolated values.]
NORTH GREEN{AND.

January, 1909.
QUL e e e S - —
6. ] 17 8. 19 ‘ 20. 2L 22 ( 23 24, 25, 2. 27. P 29,
SO RS (SR ‘7ﬁ*l S ,_r__ e e e — i
Feel. | Feet Feet. | Feet. | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. ‘ Feet Feet. | Feel. | Feet.
0 4.89 5,17 522 | 5.42 " 546 5.94 i 5,87 581 | 5.40° | 5.42 ; 5. 74 5.66 5.48 4,77
1 4.82 4.98 4.95 5.12 ; 5.31 572 0 574 584 | 550 5.63 593 5.78 5.53 4.75
2 4.80 4, 86 4.70 } 4.83 4.95 5.53 5.56 | 5.08 5.43 5.78 | 6.13 5. 96 5, 66 4,83
3 4.85 4,84 4.59 | 4.56 4.64 5.17 5.12 5.45 5.21 5.77 6.24 6.13 5.83 4.81
4 4.89 4,88 4.59 - 4.37 4.38 4.78 4.08 4.91 4.92 5.54 6.14 6.17 5.89 4.97
5 4.97 4.95 4.63 4.31 4.28 4.53 4.27 4.53 4.44 5.25 | 5.94 6.06 5.89 5.01
6 5.04 5.13 4.72 | 4.42 4.30 4.39 4.03 4.13 3.97 4.82 5.59 5.95 579 4.95
7 5.07 5.26 4.90 ‘ 4.59 4.45 4.43 4.05 © 3.96 = 3.68 4.48 5.20 5. 61 5.09 4.90
8 503 | 538 5.05 : 4.75 4.73 4.67 4.18 | 3.97 ‘ 3. 66 4.35 4.95 5.34 5.43 4.87
9 5.10 @ 5.48 5.23 | 5.09 5.12 5.02 4.49 , 416 - 3.80 4.36 4.85 . 5.17 5.24 4.82
10 5.15 | 5.55 5.39 » 5.38 5.47 5.37 4.91 ;1 450 ; 4.11 4.52 | 4.92 5.16 5.16 4.72
11 520 5,57 5.49 | 5.56 5.72 5.70 i 5.38 4.97 | 4.52 491 | 511 5.27 5.17 4. 66
Noon. 5.271  5.59 5,51 5.66 5. 86 5.96 | 5.74 5.44 | 4.99 533 | 5.4 5.49 5.27 4.09
13 . 5.28 | 5.56 5.48 . 5.63 5. 86 6.10 5.97 5.77 5.39 5.81 5. 86 5.76 5.43 4.80
14 i 520 | 553 5.47 ; 5.51 5.76 6,05 6.00 5.87 | 5.70 6. 23 6.32 6.14 5. 63 4.95
15 ; 5.40 | 5.53 5.43 © 5.38 5. 64 5.85 5.77 578 8735 6. 42 | 6. 59 6. 46 5. 86 5.14
16 . 551 | 5.59 5.43 5.29 5.57 5.03 5. 55 5. 54 5.67 6.36 | 6.62 6. 64 6.04 5.35
17 | 5.62 | 5.68 5.48 | 5.31 5.53 5.41 5.40 5.27 5. 44 6.20 ‘ 6. 40 6. 60 6.10 5.49
18 L 568 | 571 5.54 | 5.38 5.53 5.30 5.21 5.04 5.14 5.91 { 6,22 6.41 5.99 5.48
19 5.78 | 5.81 5.67 | 5.50 5. 60 5.31 5.18 4.87 | 4.98 5.74 | 595 6.16 5,74 5.42
20 5.80 i 581 . 579 | b.67 5.76 5.42 5.26 4.79 | 4.88 5.45 , 5.76 6.02 5.51 5.24
21 871 | 572 . 5.8 | 577 | 597 | 561 | 530 | 4.80 | 4.91 | 530 | 557 | 576 | 534 | 506
22 | 558 | 555 | 572 | 574 | 608 | 582 | 5.56 | 498 | 503 | 5.44 i 551 | 558 | 510 | 4.97
2 | 543 ]‘ 535 | 5.5 | 5.65 | 6.07 | 590 | 574 | 518 | 5.20 | 5.59 | 5.58 | 546 | 4.88 | 476
I ! i | i
] "‘ggggl)m}ggg" Tebruary, 1909.
Hour. |— ——— ‘ — -
30. 3L 1. 2. 3 4. 5. 6 T { 8. 9. (10 | 1| 12|
Feet. | Feet. | Feet. | Feel. . Feel. = Feet. = Feet. | Feel. ; Feet. " Feet, | Feet. : Feet. | Feel.| Feet, | Feet.
0 4.59 4.86 5. 57 5.71 6.01 ; 5.99 5.82 6.12 v 5.90 l 6.22 | 5.72 {540 5.50 | 4.99 | 5.27
1 4.52 4.69 5.34 5.55 5.91 | 5.85 571 6.00 | 508 | 6.32 | 5.80 1 5.57 | 5.67 | 5.13 | 5.35
2 4,56 4.60 5.10 5.35 5.64 @ 5.65 5.565 5.86 | 5.90 ; 6.36 . 595 570 582|531 | 548
3 4.61 4.59 4.99 5.18 5. 34 . 5.31 5.21 5.5 | 5.73 I 6.22 ‘ 5.87 | 5.72 | 5 89| 6.44 | 5.62
4 4.70 4. 66 4.97 508 ! 511 4,97 4.84 5.28 5.40 | 590 | 5.61 56658156 571
5 4.83 4.72 4.96 4.98 4.97 4.70 4.49 4.93 510 | 5.54 | 5.26 | 5.45 5.76 | 5.43 | [5.73]
6 4.92 4.81 5.06 5.06 4.90 T 4.58 4.29 4.64 4.80 | 5.24 | 5.00]5.17 | 5.57 | 5.22 [5.63]
7 4.95 4.99 5.23 5.25 @ 4.98 4.70 4.27 4.55 4.68 | 4.96 | 4.72] 4.86 l 5.27 1 5,17 | [5.47])
8 4.98 5.16 5.49 5.54 5.21 4.89 4.45 4.62 4.74 | 4.87 | 4.56 | 4.67 1 5.08 | 5,02 | [5.32]
9 5.02 5.24 5.72 5.84 {l 5.53 5.20 4.73 4,82 4,93 ' 4.96 | 4.53 | 4.63 | 5.01 | 4.96 | [5. 19j
10 511 | 535 | 5.88 | 610 , 58 , 552 | 510 | 514 | 521 } 5.12 | 4.67 | 4.82 ? 5.02 | 4.92 | 5.12]
1 5.09 5. 45 5.88 6.30 6.12 5.77 5.48 5. 54 562 | 5.45 | 4.94 609 512 4.99 | [5.13)
Noon. 5.07 5.50 6. 00 6.36 6.29 6. 10 5.81 5. 85 6. 04 583 | 5.33: 5.42 : 5.32 | 5.19 | {5.28)
13 5.03 5.54 5.94 6.34 6.28 6.20 6,01 6.16 6.37 6.22 | 5.69 | 5.71 { 5.57 | 5,60 | [5.52]
14 5.09 5.51 5. 89 6.24 6.19 6.14 6.08 6.20 6. 54 6.45 | 597 | 5.97 !'5.81 581 [5.75]
15 ! 5.4 5. 56 5,80 6.09 6. 05 5.96 5.93 6.05 6. 46 6.45 | 6.06 | 6.08 ‘ 5.498 1 6,00 | {5.98]
16 5.41 5.62 5.79 5.09 5.88 5.70 5.64 5.75 1 6.33 | .24 ’ 5.87 | 6.06 } 5.98 | 6.08 | [6.14]
17 5.47 | 571 | 5.85 | 581 | 571 | A58 | 557 | 547 | 605 | 595 | 5.67] 505 5.84]6.01 | [6.15]
18 5.51 5.83 5.88 5.96 5.69 5. 40 5.41 5.27 5.78 1‘ 5.64 | 5.48 ) 5.75 i 5.05 ) 5.87 ) {6.02]
19 5.54 5.89 5.98 6.03 5.77 " 5.39 5.38 5.13 5.65 1 5.46 | 5.36 | 5.62 1 5.42 | 5,67 | [5.78]
20 5.52 5.90 6.08 6.14 5.84 | 5.50 5.44 5.19 5.51 | 5.32 | 508|530 | 5,10 | 5.48 | [5.48]
21 5.35 5.83 6. 10 6.23 598 | 5.64 5.60 5.81 5.50 5.20 1 496! 5.20 ‘ 4.99 | 5.38 | {5.22]
22 518 | 577 | 6.07 | 6.29 | 6.08 | 579 | 5.8 ( 550 | 579 | 5,40 | 499|521 | 4.88 | 5.20 | [5.04]
23 5.06 | 5.66 | 5.90 | 6.16 | 6.08 i 5.85 | 5.99 | 569 | 6.03 | 555 | 517 65.31 “ 4.88 | 5.21 | [4.96)
I !




RECENT TIDAL OBSERVATIONS. 21
Hourly heights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

[Sixtieth meridian time. Brackets indicate Interpolated v{;lucs.]
CAPE MORRIS JESUP, PEARY LAND.

May, 1909,

Hour. , R e e e

Feet. © Feet. | Feel. | Feet. | Feet, i Feel.
3.91 ¢ 3.74 ' 3.61 ¢ 376 | 377 ¢ 3.9

Feel. | Feet. Feet. Feet.
0 . 3.60 | 3.51 3.51
) 3.58 . 3.50 3.53 3.88 . 372 | 358 870 ; 3.70 3.89
2 3.74 3.60  3.55 3.57 3.91 3.72 ' 3.5 3.70 3.68 | 3.87
3 3.76 3.60 3.60 3.64 3.97 | 3.73 | 3.59 370 3.69 : 3.8
4 |
5

3.77 | 362 | 3.62 | 374 | 408 | 3.8 ; 3.71 | 3.76 : 3.74 | 3.8
3.77 ¢ 3.62 | 3.64 | 3.80 | 419 | 302 | 3.85 | 3.88 | 3.8¢ ; 3.88
6 3.78 | 3.62 | 3.65 | 3.80 | 4.26 | 40l | 400 = 404 | 400 | 899
7 [3.79] | 3.62 | 3.66 | 3.91 | 4.32 | 410 | 414 | 420 | 416 | 4.13
8 3.84 | 3.64 | 3.66 | 3.93 | 430 | 411 | 424 | 433 | 435 | 4.32
9 3.94 | 3.67 | 3.63 | 3.90 | 4.30 J‘ 412 | 428 | 449 | 450 @ 4.50 |
10 403 | (37210 3.66 | 3.80 | 4.20 | 4.04 | 4.24 | 440 | 464 = 4.59 \
11 4.15 | (3.79] | [3.68] [ 3.85 | 4.16 | 3.91 | 417 | 4.42 ! 461 4.63 |
Noon. | 4.26 | 3.87 | 3.73 | 3.8 | 406 | 379 | 408 | 420 | 453 | 4.58
13 431 | 3.94 | 3.76 | 3.92 | 3.95 ; 3.08 | 3.90 | 413 | 441 | 4.48
14 436 | 401 | 3.81 | 3.04 | 3.05 @ 3.88 | 3.77 | 3.95 | 424 = 4.3¢
15 4.33 1 403 | 3.87 | 3.99 | 3.90 U 3.55 | 3.64 379 | 404 N
16 427 | 404 | 390 | 403 | 400 | 3.54 | 3.50 | 3.66 | 3.80 §[3.99]
17 415 | 398 | 3.92 | 407 @ 3.9 | 35 | 361 | 3.63 | 378 | 3.8
18 4.05 / 301 | 3.8 | 4.10 | 404 | 3.64 | 3.64 | 3.60 | 3.77 | 3.68
19 3.02 | 3.84 | 3.84 | 412 | 4.08 | 3.70 | 3.75 | 3.67 | 3.78 | 3.67
2 ¢ 3.7 | 377 | 377 | 410 | 407 | 374 | 3.8 | 3.74 | 3.8 | 3.68
ot | 570 | 3.66 | 3.60 | 4.07 | 406 | 3.75 | 3.53 } 3.87 | 391 | 3.7
2 3.64 | 58 | 2.58 | 3.8 404 | 372 | 3.88 | 3.83 | 393 | 3.7
{23 3.60 " 3.52 | 3.53 | 3.93+ 3.87 | 3.68 | 3.83 | 3.80 | 3.97 | 3.78 |
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ARCTIC TIDES,

Hourly ﬁeights of the tide at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris
Jesup, and Fort Conger—Continued.

[Sixtieth meridian time. Bracketsindicate interpolated values.]

FORT CONGER, GRANT LAND.

' June, 1909.
Hour
11. 12. 13. 14, 15. 16. 17. 18. 19. 20. 21, | 22. 1 23, | 4. 25.

’ Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet.| Feet.| Feet.| Feet.| Feet.
! 0 2.28 | 2.17 | 2.59 | 3.38 | 4.67 | 551 | 611 | 6.53 | 6.28 | 590 | 520|4.283.413.08| 2.72
i 1 2.81 2.25 2.21 2.54 3.60 4.49 5.20 6.25 6.53 6.54 | 6,13 ) 5.31 | 4.28 | 3.87 | 3.22
[ 2 3.58 2.68 2.13 1.97 2.64 3.25 4.10 5.20 5.92 6.47 | 6.47 ) 5.97 | 5,09 | 4.67 | 3.82
: 3 4.41 3.26 2.50 1.75 1.91 2.14 2.76 3.93 4.78 5.68 | 6.20 | 6.02 | 5.57 | 5.28 | 4.45
] 4 6.06 | 401 | 3.14 | 203 | 1.8 | 1.52 | 1.67 | 2.56 | 3.43 | 4.48 | 535 5.51|5.50 ) 5.48 | 4.86
| & 5.44 4.72 3.95 2.83 2.23 1.48 109 1.49 2.07 3.19 | 4.17 | 4.65 | 4.96 | 5.23 | 4.99
6 5.41 5.18 4.78 3.69 3.06 2.03 1.19 | 1.08 117 2.05 | 2.983.60| 411 ;4.65| 4.77

7 | 497 | 525 | 5381 % 4.56 | 416 | 205 | 1.95 \ 1.30 | 100 | 1.42 ] 1.99)2.56 1 3.13 | 3.90 | 4.31

8 4.24 4.92 5.45 5.22 5.08 4.02 2.95 | 2.28 1.57 1,53 ;1.61|1.81]2.3803.07| 3.66

9 3.41 | 480 | 512 | 5.44 | 565 | 4.97 | 411 | 3.3t | 2.49 | 2.17 ] 1.82 | 1.58 | 1.73 | 2.40 | 2.95

10 2.63 { 3.44 | 440 | 510 | 574 { 554 { 5.13 ( 4.46 | 3.63 | 3.13 [ 2.51 11.83{1.74206) 2.32

11 2.12 2.59 3.48 4.30 5.29 5.53 5.58 5.32 4.70 4.28 ©3.45(2.63 214213 | 2.00
Noon. | 2.00 | 1.91 | 2.60 | 3.3¢ | 438 | 497 | 548 | &671 | 547 | 525 |4.48/3.52|2.81|2.58] 2.02

13 2.19 1.60 1.86 2.36 3.27 % 3.93 4.79 5.49 5.65 5.7 | 6.2714.30 | 3.50}3.21| 2.38

14 263 | 172 | 1.5¢4 | 150 | 2.16 | 2.66 | 3.65 | 4.66 | 522 | 572 |b6.62|5.01]4.35]3.01] 203

15 3.26 2.24 1.60 1.13 1.41 1.59 2.34 3.43 4.23 5.06 | 5.40 | 5.13 | 4.83 | 4.44 | 3.56

16 3.91 | 294 | 208 | 1.28 | 1.09 | 0.83 | 1.19 | 2.14 | 2.95 | 4.02 ;4.64|4.76{4.88 470 4.11

17 4.45 3.69 2.80 1.91 1.26 0.67 0.58 1.06 171 2.80 | 3.57  3.99 | 4.46 | 4.58 | 4.33
18 4.74 4.39 3.61 2.89 1.96 1.04 0.62 0.56 0.87 1.74 | 2.45]2.95)3.74 | 4.11 | [4.22)
19 4.65 | 4.82 | 442 | 3.93 | 3.08 | 1.96 | 1.25 | 0.77 | 0.68 | 1.13 | 1.59|2.16|2.95} 3.51 | (3.90}

20 4.19 4.87 5.02 4.96 4.35 3.19 2.31 1.68 1.15 1.13 | 1.27 | 1.51 | 2,28 | 2.93 | [3.45]
21 8.57 | 452 | 522 | 573 | 540 | 452 | 3.66 | 2,66 | 205 | 1.76 | 1.537 1.44 | 1.92 | 2.49 | [3.05)
22 2.96 3.96 4,89 5.92 6.04 5.62 5.07 4.01 3.29 2.74 |2.25|1.86 | 1.94 | 2.30 | [2.70]
23 2.42 3.25 4.18 5.61 6.10 6.23 6.08 5.40 4.70 3.95 (3,21} 257|238| 2308 [2.50]

High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris Jesup,

and Fort Conger.

[Sixtieth meridian time. Brackets indicate interpolated values.]
CAPE SHERDIAN.

Forenoon tides. Afternoon tides.
i Date. Time of— f Helght of— Time of— Helght of—
l
H. W, L. W. H.W. L. W. HW. L. W. H.W. L. W.
1908. k. m. k. m. Feet Feet. h. m. h. m. Feet. E Feel.
Nov. 12 | __... 13 05 18 46 3.0 1.4
13 0 55 725 3.1 1.0 13 50 19 14 2.6 1.6
14 1 58 8 06 3.3 1.6 14 50 20 18 3.0 2.1
15 305 915 3.2 1.9 15 20 22 00 2.9 2.0
16 2 54 10 48 2.6 1.4 17 12 23 25 2.0 L5
17 500 | ..... \\ 1.9 N i 18 40 12 00 2.0 1.2
18 6 37 113 | 1.6 R P/ 19-40 13 15 1.8 0.7
f 19 8 14 228 | 1.6 0.6 20 25 14 05 2.0 0.6
20 8 56 2 44 f 2.1 0.7 21 11 14 486 2.4 0.7
I }




RECENT TIDAL OBSERVATIONS.
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High and low waters at Cape Shemquan, Point Aldrich, Cape Bryant, Cape Morris J esup,
and Fort Conger—Continued.

(Sixtleth meridian time. Brackets indicate interpolated values.)
CAPE SHERIDAN-—Continued.

Forenoon tides.

Afternoon tides.

Date. Time of— Height of—
. w. L. W, H.W. L.W.
1908. B.m. k. m. Feet. Feel.
Nov. 21 9 36 [ 319 2.1 0.5
22 10 11 401 2.2 0.2
23 10 36 [ 430 2.3 0.1
24 111 | 501 2.4 0.0
25 1146 | 53l 2.2 —0.1
26 | ..... 556 0.7
27 0 23 6 33 3.5 1.0
28 047 | 721 3.3 1.5
29 131 ;. 811 3.9 1.9
30 221 | 916 3.5 1.8
Dec. 1 3 29 l 10 32 3.1 1.8
2 517 | 11 47 2.9 1.7
3 639 | 029 2.8 1.9
4 7 57 ‘ 1 36 3.1 1.7
5 907 | 217 3.7 1.8
6 947 | 333 | 3.9 1.9
7 102 | 410 3.9 1.6
8 1118 | 437 3.9 1.7
9 11 41 5 07 3.9 1.5
0 | ..... 5 51 1.8
11 0 00 6 33 4.1 1.6
12 0 57 7 02 3.8 1.7
13 121 - 7 31 3.9 1.9
14 1 58 8 24 3.6 2.0
15 2 27 9 25 3.2 ‘| 18
16 401 10 27 2.9 1.9
17 5 01 11 37 2.6 1.7
18 7 02 1 02 2.5 1.7
19 8 21 148 2.8 1.7
20 8 52 2 41 3.0 1.7
21 9 40 3 30 3.2 1.6
22 10 10 412 3.5 1.6
23 10 59 4 54 3.3 1.2
24 11 45 5 27 3.3 1.0
25 | 112 09 5 59 4.0 1.6
26 | ..... 6 35 .. 1.4
a7 0 54 7 14 3.9 1.5
28 1 43 813 | 4.2 1.8
29 2 25 841 | 3.8 1.9
30 3 20 95 | 3.6 2.0
31 419 10 49 i 3.2 1.9

Time of— Height of—
H, W, L. W, H.W. L. W,
h. m. h. m. Feet. Feel.

21 29 15 21 2.3 0.5
21 56 15 51 2.5 0.4
22 26 16 11 2.6 0.3
22 53 17 01 2.6 0.4
23 32 17 26 2.4 0.1
12 26 18 01 3.1 1.2
13 07 18 23 3.3 1.6
13 41 19 08 3.5 2.1
14 27 20 10 3.5 2.3
15 36 21 31 3.2 2.2
16 57 23 17 3.1 2.1
1821 | ..... 3.1 -
19 37 12 57 3.2 1.6
20 14 14 08 3.6 1.7
21 03 14 42 4.2 2.0
21 37 15 39 4.1 1.9
22 13 16 00 4.3 2.0
22 50 16 43 4.1 1.9
23 27 17 17 4.4 2.1
12 27 18 00 4.0 2.2
12 57 18 23 3.6 2.0
13 32 19 02 3.6 2.2
14 02 19 58 3.5 2.4
15 00 21 01 3.3 2.4
15 58 21 47 2.9 2.1
17 10 23 55 2.9 2.0
1818 | ..... 2.7 .
19 18 12 50 3.0 1.8
20 30 13 48 3.2 1.8
20 52 14 45 3.5 1.9
21 35 15 28 3.8 2.0
21 55 16 07 3.7 1.8
22 44 16 29 3.7 1.5
23 44 17 05 4.2 1.6 ]
23 55 18 03 4.2 2.1
12 54 18 29 3.7 1.7
13.49 19 39 4.1 2,4
14 24 20 26 3.8 2.1
15 18 21 49 3.7 2.8
16 19 22 55 3.5 2.1
17 29 23 44 3.2 | 1.9

TAfternoon tide.
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Ilzgh and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Oape Morris Jesup,
and Fort Conger~—Cont1nued
[Sixtieth meridian time. Brackets indicate interpolated values.}
CAPE SHERIDAN-—Continued.

Forenoon tides. Afternoon tides.
Date. Time of— * Height of— Time of— Height of—
I H.W, .| L.W, I3 W, L.W. I w, L. W, H. W, L. W,
| 1909, k. m. k,om. Feet. Feet. k. m. h. m. Feet. Feet,
i Jan. 1 549 . ... 3.1 18 85 12 13 3.5 2.0
2 7 24 112 3.2 2.0 20 04 13 24 3.8 2.1
i 3 8 47 2 06 3.4 2.1 20 40 14 35 3.8 2.2
; 4 9 50 3 24 3.4 1.9 21 23 15 23 4.0 2.1
| 5 10 20 4 13 3.5 1.8 22 00 16 15 3.8 1.9
6 10 45 4 58 3.2 1.4 22 30 16 54 3.4 1.5
7 11 36 5 26 3.0 0.8 23 13 17 25 3.4 1.2
8 112 43 5 52 3.6 1.1 23 59 17 45 4.0 L9 1
9 | ..... 6 36 1.3 12 39 18 41 3.4 1.5 i
! 10 0 36 6 58 3.4 1.0 13 31 18 51 3.2 1.6
11 125 7 38 3.5 1.4 13 40 19 36 3.1 1.6
12 1 40 7 56 3.2 1.2 14 41 20 12 3.1 1.7
13 2 32 8 27 3.2 1.6 15 02 21 15 3.2 2.0
14 310 9 22 3.0 1.6 16 02 22 16 3.0 1.8
15 4 02 10 02 2.8 1.8 16 47 “ 23 26 2.9 1.8 !
16 4 52 10 32 2.6 1.9 1832 1 ... 3.1
17 6 35 0 47 2.9 ! 2.0 19 07 J 12 45 3.2 2.2
18 7 47 157 2.6 ! 1.8 20 22 | 13 42 3.2 1.9
19 9 33 3 03 2.7 1.5 21 05 l 14 53 3.4 1.7
20 10 06 3 30 3.2 1.4 21 43 | 15 20 3.8 1.9
21 10 35 4 38 3.4 1.5 22.28 i 16 33 3.7 1.5
22 11 31 518 3.2 0.9 23 23 16 58 3.6 1.3
23 ¢ ... 5 49 0.8 1205 | 17 57 3.3 1.0
24 0 08 6 30 3.4 0.3 12 54 + 18 16 3.2 11
25 059 7 00 3.7 1.1 133 , 1919 3.8 1.5
26 153 7 49 4.0 1.4 14 15 19 59 4.0 1.8
27 219 8 29 3.9 1.7 14 57 | 20 58 4.0 2.0
28 3 03 9 23 3.7 ' 1.6 1540 ! 2213 3.4 1.5
29 343 10 11 2.7 i 1.1 16 43 23 07 2.7 1.3
30 4 58 11 18 2.4 1.4 1800 | ..... 2.8
31 7 03 023 2.5 1.5 19 20 12 34 3.3 1.9 |
I TFeb. 1 8 17 218 3.1 2.0 20 24 14 14 3.6 | 2.2
2 9 49 2 54 3.4 2.0 21 24 15 24 | 3.8 | 2.3
3 10 24 4 02 3.4 1.9 21 59 15 59 3.7 ! 1.9
4 10 59 4 44 3.3 1.5 22 39 16 45 3.4 1.6
i 5 11 34 519 3.2 1.0 23 34 17 05 3.8 i 1.5
g 6 11 54 5 44 3.5 .4 . ... 17 45 .. 1.4
i 7 0 08 6 06 3.7 1.4 12 34 18 24 3.9 1.9
| 8 019 6 44 4.1 1.6 12 59 18 44 3.9 1.6
i 9 0 49 7 04 3.6 1.1 13 24 19 10 3.3 1.3
i 10 119 7 36 3.2 1.1 ;13 40 19 52 3.4 1.6
11 154 8 04 3.5 L5 | 1414 20 34 3 L5
12 2 24 819 3.0 1.4 P14 49 20 55 3.3 1.9 |
: 13 2 59 8 59 3.2 2.0 15 17 22 12 3.2 1.7 ;
| 14 4 11 9 41 2.6 1.6 : 6 22 23 11 2.8 1.8
; 15 [ 5 47 10 22 2.6 0 2.2 | 1802 | ... 3.2 ..
i |

tAfternoon tide.
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High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Uape Morris Jesup,
and Iort (/onqer———()ontmued
[Sixtieth meridian time. Brackets indicate interpolated values.]
CAPE SHERIDAN—Continued.

FYorenoon tides. Afternoon tides.
Date. Time of— Height of— Time of— Height of—~
W, ] L.W. H. W, 1‘ L.W. Lw., | L.ow, oW, 1. W,
1909. hoom. h.m Feet. Feet, h.oowm. b, m. Fect. Feet.
Feb 16 ! 7 42 0 42 3.2 2.2 1922 © 1309 3.8 2.7
17 8 b7 | 2 27 3.5 2.5 20 41 14 49 3.9 2.6
18 9 43 333 3.4 1.9 21 52 15 22. 3.8 2.0
19 10 32 412 3.8 1.6 22 32 16 07 4.3 2.1
20 11 02 4 45 4.2 i 1.8 23 12 16 52 4.4 2.0
21 11 51 5 32 4.2 | 1.4 23 53 17 25 4.4 1.7 :
22 | 6 13 e ! 1.4 12 29 18 29 4.4 1.6 |
28 039 6 44 4.2 | L3 13 00 19 11 4.4 1.5 |
24 121 ! 7 33 4.2 [ 1.2 13 39 19 50 3.9 1.0 :
25 162 | 8 02 3.3 | 0.8 14 23 20 37 3.3 0.9 :
| | :
26 2 38 8 49 3.0 1.1 14 57 | 2102 3.2 1.4 !
27 329 9 29 2.9 1.7, 15 47 22 37 ¢ 3.1 1.5 !
28 | 42 | 1025 2.4 1.6 16 58 ceee 127
Mar. 1 625 0 00 2.2 1.6 18 46 12 31 2.5 1.7
2 8 46 1 146 2.3 1.4 20 11 14 13 | 2.6 1.7
3 9 61 | 3 16 2.6 1.4 21 26 15 06 | 3.2 1.8
4 10 21 | 3 51 3.1 1.5 22 06 15 53 ; 3.2 1.6
5 | 1051 | 4 26 2.8 1.1 22 31 16 27 | 3.0 1.2
6 1111 ! 4 54 2.7 0.8 23 10 16 54 2.9 0.7
7 11 41 5 18 3.0 0.7 | 23 33 17 21 3.2. 1.0
8 | 5 42 0.8 i 12 00 18 00 3.2 0.8
9 O 05 6 06 3.1 0.7 12 30 18 25 3.1 0.7
10 ! 0 45 6 45 3.1 0.8 ¢ 12 55 19 00 3.2 0.8
11 105 6 55 3.0 0.8 1310 19 25 3.0 0.8
12 125 7 30 2.8 0.8 13 36 20 00 3.0 0.8
13 2 05 8 00 2.6 0.9 14 05 20 40 2.6 0.8
14 2 40 8 20 2.2 0.8 14 36 21 16 2.3 0.7
15 336 8 50 1.8 1.0 15 27 22 26 2.3 1.1
16 . 4 40 | 10 50 1.9 1.3 17 20 e s 2.2
17 6 60 0 25 2.1 1.4 19 20 12 25 2.5 1.7
18 835 210 2.5 1.3 20 34 14 25 2.8 1.7
19 9 25 3 20 2.6 1.0 21 35 15 20 2.9 1.2
20. 10 10 3 50 3.0 0.8 22 20 16 00 3.3 1.1
21 10 50 4 36 3.2 ’ 0.7 23 00 16 45 3.3 0.8
22 ¢+ 11 30 5 16 3.3 0.4 23 40 17 25 3.3 0.4
23 | 5 40 0.4 12 05 18 05 3.5 0.4
24 O 25 6 19 3.4 0.5 12 50 18 40 3.7 0.7
25 100 6 54 3.5 0.7 13 15 19 17 3.7 0.7
26 141 7 36 3.2 0.9 13 50 20 07 3.4 0.9
27 225 8 10 3.2 1.4 14 20 20 42 3.3 1.3
28 305 8 40 3.0 1.9 14 55 21 50 3.6 2.0
29 3 50 10 00 2.7 1.9 16 10 23 00 2.6 1.3
30 6 05 11 35 19 1.4 18 05 R 2.0
31 8 17 100 1.9 1.0 19 58 13 40 2.2 1.3
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High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris Jesup,
and Fort Conger—Continued.

{Sixtieth meridian time. Brackets indicate interpolated values.]
CAPE SHERIDAN—Continued.

Forenoon tides. Afternoon tides.

Date. Time of— Height of— Time of— Height of—
H.W. L.W. H.W. L. W. H. W, L.W. H. W, L. W,
1909, k. m. h. m. Feet. Feet. k. m. h. m. Feet. Feet
Apr. 1 9 10 2 30 2.3 1.1 21 00 15 05 2.6 1.4
2 9 45 3 20 2.7 1.2 21 30 15 35 3.0 1.4
3 10 13, 3 40 3.2 1.3 22 15 16 08 3.3 1.5
4 10 52 4 35 3.4 1.3 22 56 16 34 3.7 1.4
5 11 10 4 50 3.8 1.5 23 15 17 02 3.7 1.4
6 11 34 5 09 3.8 C 1.4 - 23 39 17 29 3.6 1.3
7 11 59 5 b9 3.6 1.3 PR 17 59 1.1
8 0 19 6 09 3.6 1.4 12 19 18 29 3.8 1.3
9 0 44 6 43 3.6 1.6 12 54 19 04 3.9 1.4
10 112 6 54 3.6 1.8 13 07 19 39 3.8 1.5
11 1 39 7 30 3.2 1.6 13 49 20 14 3.4 1.3
12 212 8 04 3.0 1.7 14 19 20 59 3.1 1.5
13 3 14 8 49 2.7 1.9 14 59 22 18 3.0 1.6
14 4 39 10 14 2.6 2.1 16 39 23 49 3.0 2.1
15 6 59 . - 3.1 18 59 13 15 3.5 2.6
16 8 00 149 3.3 2.1 20 09 14 14 3.3 2.2
17 8 59 2 45 3.2 1.6 21 14 15 00 3.2 1.5
18 9 39 3 34 3.2 1.1 21 59 15 49 3.3 1.1
19 10 24 3 59 3.4 0.8 22 49 16 24 3.3 0.8
20 11 04 4 39 3.6 0.7 23 18 17 13 3.4 0.5
21 11 44 5 14 3.7 0.6 e e 17 49 0.6
22 0 02 5 55 3.4 0.8 12 19 18 24 3.7 0.6
23 0 44 6 35 3.2 0.8 12 49 18 54 3.5 0.7
24 125 6 59 3.0 0.9 13 24 19 54 3.2 0.8
25 159 7 49 2.8 1.3 14 14 20 24 3.2 1.2
26 2 49 8 34 2.8 1.7 14 39 21 19 3.0 1.6
27 3 54 9 39 2.7 2.0 15 34 22 53 2.8 1.7
28 529 11 19 2.5 2.0 “17 14 23 b4 2.6 1.6
29 7 29 e e 2.5 19 37 i3 24 2.4 1.8
30 8 09 2 04 2.4 1.4 20 14 14 24 2.3 1.3
May 1 8 54 229 2.5 1.1 21 19 14 57 2.6 1.2
2 9 28 3 08 2.9 1.1 21 48 15 48 2.8 1.2
3 9 58 3 48 2.8 1.0 22 23 16 03 2.8 0.7
4 10 43 4 08 3.2 0.9 22 53 16 33 3.5 1.1
5 10 53 4 48 3.5 1.3 23 23 17 01 3.6 1.2
6 11 06 523 3.6 1.6 23 58 17 48 2.9 0.7
7 e . 5 38 0.8 12 03 18 09 3.1 0.5
8 023 5 59 2.8 0.9 12 23 18 43 3.2 0.7
9. 0 53 6 38 2.8 1.2 12 53 19 18 3.2 0.9
10 138 7 12 2.8 1.3 13 26 19 58 3.1 1.0
11 2 08 7 55 2.7 1.4 14 04 20 48 2.8 1.1
12 318 8 38 2.3 L5 15 00 21 57 2.7 1.4
13 4 37 10 23 2.5 1.7 16 25 23 31 2.5 1.3
14 6 04 11 56 2.4 1.5 18 18 e . 2.3
15 7 31 110 2.6 1.1 19 58 13 19 2.6 1.3
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High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris Jesup,
' and I'ort Conger—Continued.

[Sixtleth meridian time. Brackets indicate interpolated values.]
CAPE SHERIDAN—Continued.

Date.

Forenoon tides.

Afternoon tides.

Time of— Ieight of—
H.W, L. W, II.w, L. W,
1809. k. m. b m. Feet. Fect.
May 16 8 25 1 56 3.0 1.1
17 8 51 2 43 3.3 1.2
18 .9 43 323 3.2 0.7
19 10 38 413 3.4 0.7
20 11 10 4 53 3.4 0.8
21 11 49 5 35 3.5 0.8
22 0 31 6 05 3.2 1.1
23 1 08 6 53 2.8 1.2
24 159 7 18 3.2 1.9
25 2 38 813 3.4 2.3
26 328 9 34 3.0 2.1
27 4 55 10 28 3.0 2.4
28 6 28, e -- 3.2 ..
29 7 06 036 3.3 2.3
30 8 08 128 3.4 2.1
31 8 32 217 3.5 2.0
June 1 917 2 67 3.7 2.0
2 9 43 327 3.8 1.9
3 10 19 416 3.8 1.8
4 10 52 4 37 3.9 1.7
5 11 31 513 4,0 1.9
6 0 07 5 48 3.8 2.0
7 0 42 6 156" 3.9 2.1
8 129 6 53 3.7 2.2
9 211 8 05 3.5 2.1
10 317 8 46 3.4 2.2
i1 4 07 10 12 3.5 2.4
12 5 27 11 57 3.3 2.1
13 6 32 0 02 3.4 1.9
14 7 42 112 3.6 1.8
15 8 27 213 4.0 2.1
16 [9 15] {3 00] [3.9] [1.91
17 10 03 3 45 3.7 1.6
18 10 43 4 27 3.9 1.7
19 11 26 511 3.9 1.6
20 017 5 52 3.6 1.9
21 0 42 6 37 3.8 2.2
22 127 7 20 3.6 2.1
23 219 7 53 3.4 2.1
24 2 52 8 37 3.5 2.4
25 3 32 9 b6 3.4 2.4
26 4 31 10 42 3.1 2.2
27 5 46 e . 3.1 -
28 6 36 0 06 3.0 2.0
29 7 59 104 3.5 2.1
30 811 209 3.6 2.3

Time of— Height of—
H.W. L. W, H.W.. L. W.
&, m. h. m. Feel Fed.
20 47 14 24 3.0 1.3
21 38 15 32 2.9 1.0
22 24 16 05 3.0 0.6
23 13 16 40 3.1 0.6 °
23 43 17 23 3.1 0.5
e - 18 04 - 0.7
12 21 18 48 3.4 0.7
13 03 19 23 *3.4 11
14 00 20 00 3.7 1.8
14 18 21 16 3.6 1.9
15 08 21 39 3.2 1.9
16 38 23 17 3.2 2.2
17 53 12 05 3.3 2.6
19 14 13 25 3.1 2.3
20 10 14 21 3.2 2.0
21 02 15 02 3.3 1.9
21 43 16 31 - 3.4 1.7
22 17 15 59 3.5 16
22 52 16 37 3.5 13
23 22 17 13 3.7 1.5
e . 17 52 . 15
12 09 18 31 | 4.2 1.8
12 47 19 11 o 4.0 1.7
13 22 19 46 4.0 1.8
14 12 20 38 3.6 1.8
15 11 21 37 3.6 2.0
16 02 22 39 3.4 2.0
17 43 PR 3.1 Cae
19 03 12 59 3.1 2.0
20 37 14 12 3.6 19
[21 25] 15 01 [3. 5] 19
22 06 [15 45] 3.4 [1. 6]
22 b7 16 22 3.5 13
23 30 17 04 3.5 1.3
N 17 47 .- 14
12 05 18 34 4.0 1.7
12 55 19 12 4.0 L8
13 17 19 52 3.8 17
14 17 20 16 3.6 2.0
14 47 21 02 i 3.6 2.1
15 37 21753 i 3.3 " 2.0
|

16 45 22 36 2.9 i 2.1
18 01 12 11 [ 2.9 2.1
19 28 13 11 2.8 | L9
20 26 14 11 3.3 |22
21 31 - 14 51 3.2 I 1.9
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High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris Jesup,
' and Fort Conger—Continued.
[Sixtieth meridian time. Brackets indicate interpolated values.]
POINT ALDRICH.

Forenoon tides. ) Afternoon tides. -

Date. Time of— Height of— Time of— Height of—
H.W. L.W. H.W. L. W. HW. 1 LW, H.W. J\ L.w.
1908. k. m. R Fect, Fedt. h. m. ! h. m. Fect, j Fut.
Nov. 16 | ..... | .. 1410 | .19 30, 350 . 3.26
17 300 10 30 3.72 3.03 |. 172 | 2216 3.36 | 3.04
18 3 50 11 25 3.28 2,57 - 1825 | 2345 3.07 | 2.8
19 5 05 12 00 3.17 256 192 | .... 3.25 | ...
20 6 15 020 3.42 2.85 19 10 f 12 50 3.66 | 2.76
21 6 55 1 50 3.38 2.86 2000 | 13 20 3.57 | 2.61
22 8 00 210 3.32 2. 60 2000 | 13 40 3.78 1 2.62
23 8 25 315 3.31 2.58 2045 | 14 20 - 3.74 . 2.5
24 8 55 3 35 3.27 2. 51 21 05 } 14 45 3.8 | 2.51
25 9 20 410 3.15 2.42 21 55 15 20 3.67 | 2.30
26 10 00 4 45 2. 98 2.21 2225 15 25 3. 80 2.23
27 1105 5 26 3.31 2. 47 23 05 16 20 4.12 | 2.70
28 11 30 6 05 3.51 2.85 . e 16 50° 2.94
29 010 6 55 4,28 3.07 12 35 17 65 3.76 3.20
30 025 8 05 4.15 3.01 13 40 18 55 3.42 3.03
Dec. 1 150 8 50 3.80 2. 87 15 10 20 10 3.38 3.05
2 2 40 10 15 3.63 2.75 16 45 22 20 3.37 2.98
3 405 11 20 3.47 2.61 18 00 23 40 3.42 2.91
4 5 20 e 3.52 18 40 12 05 3.76 2.75
5 6 50 035 3.75 3.06 19 15 12 40 4.31 3.06
6 7 40 1 45 4,01 3.28 20 10 13 30 4.38 3.17
7 8 30 2 40 3.86 3.09 20 30 . 13 50 4. 64 3.14
8 910 3 40 3.94 3.20 21 00 14 50 4,43 3.08
9 9 45 415 3.87 2,99 21 55 15 15 4.70 3.14
10 10 05 455 |- 405 3.30 22 30 15 50 4.51 3.27
11 11 00 5 40 3.76 3.06 23 05 16 50 4,32 3.08
12 11 55 6 00 3. 74 3.086 23 55 17 00 4.41 3,25
13 e -l 6 35 3.19 12 20 17 45 3.79 3.33
14 0 20 7 30 4,23 3.20 e -
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High and low waters at Cape Sheridan, Point Aldrich, Cape Bryant, Cape Morris Jesup,
and Fort C’onger—-Contmued

[Sixtieth meridian time.

CAPE BRYANT.

Brackets indicate interpolated values.]

Forenoon tide;. Afternoon tides. :
|
U SRS SO S e |
Date. Time of— Helght of— Time of— Helght of-- 1
H, W. LW, H, W. L. W, H.W. L. W. H.W. L.W. }
e e - !
1909. h, m. h. m. Feet, |  Fee. | k. m: B m. Feet. Feet. t
Jan 16 *) 137 *) i 4.78 | 19 52 *) 5. 80 *) !
17 11 52 2 42 5. b8 4. 82 19 50 14 22 5. 82 5560 |
18 11 52 3 42 5. 52 4.58 | 20 52 15 42 5.83 5.42 |
19 112 15 4 52 b, 65 430 | 2122 16 25 5.78 529 |
20 112 22 5 22 5. 90 4.26 | 22 22 17 32 6. 10 b. 51
21 | 113 12 6 12 6.10 437 | 2302 | 1832 5.91 5,28
22 6 22 4.000 | 13 42 18 52 6. 00 5.18
23 0 42 7 32 5. 88 3. 92 13 47 20 08 5. 88 4.78
24 112 7 32 5, 61 3. 62 14 42 20 10 5. 80 4. 85
25 2 32 8 30 5, 81 4.32 15 12 21 12 6.43 5.38
T 26 302 8 57 6.24 4.8 | 1542 21 50 _6.64 5, 50
27 3 40 9 42 6.18 5.14 | 1618 23 18 6. 66 5,45
- 28 4 22 10 32 5.93 5. 14 16 52 6.11 e
29 4 42 0 42 5,01 4.74 17 22 110 52 5. b2 4. 66
30 (*) 112 &) 4,51 19 02 ™ - 5. b4 *)
31 *) 2 32 (*) 4.58 | 19 32 *) 5. 92 *)
Feb. 1 11 57 4 42 6. 00 4. 93 i 20 52 156 30 6. 14 5.77
2 112 12 512 6. 37 4,97 22 12 17 08 6. 30 5.91
3 112 32 6 02 6. 33 4.90 22 32 - 17 42 " 6.08 5. 68
4 113 02 b b7 6. 20 4, 58 23 22 18 27 5. 87 5,37
5 ce e -6 37 ey 4. 26 13 56 18 42 6.08 b. 37
6 0 22 712 6.15 4. b4 13 42 19 20 6. 22 5.12
7 1 02 7 06 b. 98 4. 68 14 12 20 07 6. 55 5. 50
8 1 40 812 6. 37 4. 87 14 32 20 30 6. 48 5.29
9 151 8 31 5. 95 451 ; 1451 21 21 6. 06 4,92
10 2 47 8 41 5.76 462 | 1511 21 31 6.10 5.19
11 321 9 26 5. 90 499 | 1541 22 31 6. 00 4. 85
12 4 06 9 57 5. 563 4.92 E 16 11 22 51 6. 08 5,21
CAPE MORRIS JESUP.
R e o — i | U
1909. | ;
May 13 . e .- cee 1403 | .. .. 4.36
) 14 4 43 0 39 3. 63 3. 56 15684 | 1626 ‘ - 4.04 3.61
| 15 7 28 012 3.67 3.48 1629 | 1919 3.92 3. 64
| ) |
! 16 7 47 19 3. 94 3.50 1849 | 11127 4.13 3.84
17 7 563 114 4,33 3. 86 19 19 14 48 4,08 3,92
18 8 24 148 4.15 3. 68 2049 | 1519 | 3.76 3.51
19 8 59 149 4,30 3. 66 2158 | 1623 3. 87 3.58
20 9 29 2.34 4. 52 3.68 21 08 1 17 29 3. 86 3.59
1 21 10 34 2 24 4,064 3.68 23 54 ¢ 18 04 { 3.97 - 3,76
i 22 11 10 338 4. 66 3. 81 23 18 i 18 48 { 3.79 3.66
* Tide becomes diurnal. 1 Afternoon tide. 1 Forenoon tide.



30 ‘ AROTIC TIDES,

High and low waters at Cape Sheridan, Point Aldmch Cape Bryant, C’ape Moms Jesup,
and Fort Conger—Continued.
[Slxtieth meridlan time. Brackets indicate interpolated values.]
FORT CONGER.

Forenoon tides. : Afternoon tides.
Date. " Time of— Height of— ) Time of— Height of—
H.W. L.W. H. W. L. W. H.W. L. W. H.W. L. W,
1909. B m. h. m. Feet. e, h. m. B m. Feet. Feet,
June 10 e e e . e an 22 55 2.05
11 535 11 55 5. 47 2.00 18 15 e e 4. 80
12 6 35 0 10 5. 30 2.14 19 40 13 10 4. 89 1. 60
13 755 140 5. 46 2.11 20 55 14 20 5. 24 1. 48
14 9 00 2 55 5. 44 1.75 21 50 15 20 5.94 1.12
15 9 45 3 45 5. 78 1.75 | 22 3b 16 16 6.16 1.07-
16 | 1035 4 35 5, 62 1.42 23 26 16 55 6. 28 0. 65
17 11 20 3 20 5. 62 1.03 e e 17 35 0. 52
18 0 10 6 00 6. 55 1. 08 12 15 18 056 5.75 0. 56
19 0 55 6 45 6. 53 0. 98 12 55 19 00 5. 66 0. 66
20 1356 715 6.62 - 1. 40 13 25 19 25 5. 83 1,05
21 ‘2 00 8 05 6. 47 1. 59 14 05 20 05 ‘ 5. 63 1.25
22 2 35 8556 | 6.09 1. 56 14 45 20 40 5. 16 1.38
23 32 9 30 5. 61 1.70 15 35 21 20 4. 93 1. 87
24 400 10 15 5. 49 2.03 16 10 22 05 4.70 2. 30
25 4 55 11 20 4. 99 L9 | .. .. ce e .-
|

TIDE WORK UNDERTAKEN BY MIKKELSEN AND LEFFINGWELL. -

The intention of Messrs. Mikkelsen and Leffingwell when they set out upon their
expedition, in 1906, was to proceed to Banks Land and there establish a base from
which to explore Beaufort Sea. They succeeded in reaching Flaxman Island, which
thus became the headquarters of the expedition. In the fall and early winter sys-
tematic tidal observations were carried on at this island. A few tides were observed
near the mouths of the Shaviovei and Aichilei rivers and will be found in the table
headed “Short series of tide observations and results” (pp. 76, 77). The former sta-
tion is near Pole Point, a short distance west of Flaxman Island; the latter is near
Icy Pomt or a little west of the international boundary.

The time notes in the records show that the observers used practically true one
hundred and fiftieth meridian time. i

The tide staves were situated upon the south, or inner, side of Flaxman Island.

The record consists of hourly staff readings from October 21 to December 18,
1906, supplemented by quarter-hourly readings near the times of high and low
waters, and of somewhat incomplete observations extendmg from December 18 to
December 31.

Brief statements concerning the tidal Work of this expedition are given on pages
111, 136, and 437 of Mikkelsen’s book entitled ‘“ Conquering the Arctic Ice.”

Regular observations upon the direction and force of the wind were made along
with the tidal work, but these have not as yet been discussed.



RECENT TIDAL OBSERVATIONS,

Hourly heights of the tide at Flawman Island, Alaska.

[One hundred and fiftieth meridian time. Brackets indicate interpolated values.}

October, 1906, November, 1906,

Hour. —
21. 22, 23. 24, 25 | -26. 27. 28. | 29, 30. 31, 1, 2. 3. 4.
0 86 58 50 | 57 64 69 67 71 71 64 b8 &5 73 85 85
1 90 | 62 | 55 | 60 | 66 | 70 | 66 | 690 | 68 62 | 66 | 54 | 72 | 83 | 87
2 94 | 67 [ 60 | 65 | 68 | 70 | 64 | 66 | 64 | 656 | 50 | 52 70 | 82 | 86
3 91 68 63 68 71 70 63 64 60 b4 45 48 68 81 81
4 8 | 63 | 62 7 | 74 | 72 65 | 64 | 57 | 50 | 39 | 42 61 79 07
%] 7% | 61 62 | 70 | 74 | 74 68 | 66 | 56 | 46 | 38 | 38 | 56 | 76 | 70
6 70 57 59 70 76 75 71 67 57 486 36 38 54 75 67
7 66 50 56 68 75 76 72 68 | 60 47 34 37 54 74 62
8 65 48 | 52 65 | 74 | 6 | T4 | 72 62 | 50 | 39 40 | 56 | 70 | &8
9 83 46 50 63 73 75 76 73 66 53 42 46 59 72 59
10 63 46 50 62 71 73 3 72 08 54 46" | 50 65 76 G0
11 66 48 51 61 69 72 70 70 66 55 49 54 70 81 62
Noon. 68 50 53 62 68 70 70 68 64 55 50 56 74 82 64
13 68 54 58 63 70 68 68 65 61 52 46 58 75 84 68
14 72 | B4 | 59 | 66 [ 7L 68 | 66 | 62 | 86 | 48 | 42 | 54 | T4 8 | 65
15 68 56 59 68 7 70 64 80 56 | 43 38 50 n 81 62
16 66 54 60 69 73 ki a7 60 53 39 36 47 68 77 59
17 60 | 54 | &9 70 | 4 | 72 | 68 | 61 64 | 38 | 32 | 45 | 63 74 | &9
18 56 50 | 57 69 ] 76 | 74 | 70 | 65 | &6 | 38 | 32 | 43 | 62 71 53
19 51 45 55 67 76 76 |-73 68 56 41 36 46 64 70 48
20 50 42 53 66 74 76 77 [i2] 60 46 40 51 66 71 47
21 50 40 52 64 74 75 79 72 66 50 46 56 87 74 |. 50
22 56 42 51 63 71 3 75 72 68 55 53 62 73 78 54
23 56 | 46 | 54 | 63 | 70 | 71 4 | 72 (65 58 | 56 | 60 | 80 | 81 57

November, 1906—Continued
Hour. - -

5. 8. 7. 8. 9. 10 11. 12. 13. 14, 15, 16. 17. 18. 19,
0 62 60 | 60 | 52- | 36 | 28 [ 28 | 18 | 24 | 47 | 66 | 67 | 63 | 65 | 65
1 66 66 62 52 37 30 25 io 21 45 50 56 65 67 69
2 68 | 65 | 62 55 | 390 | 32 | 22 5 | 18 | 40 | 48 50 | 60 | 65 | T1
3 64 66 65 66 41 34 20 |—1 | 16 36 41 44 55 62 69
4 62 63 66 56 43 35 22 | —1 16 33 a7 40 50 56 64

b 59 | 60 | 66 | 55 | 43 | 36 | 26 6 17 | 32 | 32 | 35 | 43 | 50 | 59 .
6 56 60 60 54 41 40 26 g 20 32 32 32 39 45 53
7 50 B5 57 | 62 |-39 | 40 28 10 24 36 34 32 38 41 48
8 48 | b4 | &7 48 | 37 40 | 26 12 | 28 40 | 37 | 35 | 39 40 | 46
9 47 54 b4 45 37 38 28 | 15 30 44 38 40 43 42 45
10 B0 | 55 51 43 | 34 | 3 | 26 1 15 | 32 47 43 44 | 48 | 45 | 48
11 52 55 52 45 34 32 21 13 32 48 46 48 52 49 50
Noon. 556 | 58 | 66 | 45 | 34 | 31 19 10 | 20 | 48 | 44 ( 49 | B5 | 851 53
13 58 | 69 | B8 | 4 1°32 | 31 16 9 | 27 4 | 4 48 | 656 | 85 | 55
14 58 | 64 | 65 | 45 | 34 | 31 14 6 | 24 | 40 | 38 | M | 52 | 54 | b4
15 56 64 58 44 | 34 30 13 5 23 36 33 40 48 51 54
16 53 60 60 46 36 30 14 6 22 35 28 35 44 47 49
17 51 60 55 45 | 36 a3 15 10 25 34 27 32 40 44 44
18 48 | &5 | &3 45 (38 | 36 | 18 12 ) 30 | 36 | 30 | 32 | 37 |.41 40
19 47 5 | 8 42 | 38 | 34 | 20 16 | 34 | 40 | 33 | 33 | 37 | 39 | 387
20 47 52 49 40 35 36 22 21 40 48 38 34 40 41 85
21 49 52 48 37 33 36 22 24 44 51 45 47 44 45 36
22 50 63 47 | 36 | 33 | 32 | 20 | 27 | 48 | b4 | 52 | b4 | 63 | 6O | 38
23 56 | 66 | 60 | 36 | 31 | 80 | 16 | 26 | 48 | 56 | 56 | 60 | 50 | 58 | 43

31
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Hourly heights of the tide at Flazman Island, Alaska—Continued.

ARCTIC TIDES,

{One hundred and fiiftieth meridian time. Brackets indicate interpolated values.]

November, 1906—Continued.

December, 1906,

|
Hour. |
; 20. 21, 22. 23. 24, 25. 26, 27. 28. 29. 30. 1. 2. 3.
1 — )
I Cm.| Cm.| Cm., Cm.| Cm.| Cm.| Cm. | Cm.| Cm. | Om. | Om. | Cm. | Cm.! COm.
0 ! 49 49 55 60 43 47 53 60 62 55 70 80 84 | 66
1 | 54 54 58 62 44 45 50 56 58 53 70 81 85 68
2 ? 58 58 64 62 45 44 48 52 54 49 66 81 82 68
3 ﬁ 58 61 67 62 45 44 47 48 50 45 64 76 | [76] | 64
4 i 54 60 70 64 46 46 47 48 46 40 |- 60 76 70 58
b } 51 57 68 64 46 49 48 46 44 38 58 74 65 53
6 P47 56 66 63 46 51 50 48 45 30 56 |74 62 48
7 42 52 [65) 62 48 53 52 | 50 46 40 58 66 60 43
8 39 48 [63] | 58 47 54 54 54 48 42 62 65 58 40
9 40 46 621 55 44 54 b5 56 52 46 65 69 &0 42
10 41 45 [62] 53 41 52 56 56 54 50 68 72 62 43
11 42 48 | [66) | &0 39 51 55 56 52 52 70 76 63 45
Noon. 45 51 [70] 47 38 49 51 53 49 52 72 80 65 48
13 48 52 [72} | 46 37 48 49 50 46 48 69 80 66 49
14 ] 56 74 46 39 46 46 46 4 46 67 76 64 48
: 15 181 57 76 48 40 46 45 45 41 44 64 74 | 58 44
F 16 | 49 | 58 | 75 | 40 | 42 | 48 | 46 | 44 | 37 | 42 | 61 | 72 | 86 | 42
: 17 i 46 56 75 51 45 53 50 46 37 41 58 68 52 39
; 18 43 56 74 53 | 48 54 54 50 39 43 56 68 51 36
! 19 40 52 70 51 51 55 57 53 43 48 58 69 50 35
; 20 40 50 87 50 52 58 60 58 48 54 04 70 51 36
| 21 41 49 64 49 51 59 62 62 51 60 69 75 53 38
22 43 49 60 46 50 58 62 62 54 65 76 79 58 40
23 48 52 58 42 48 56 62 65 55 69 80 82 63 45
December, 1906—Continued.
Hour. _— RS .
4 06 6 7.0 8 Lo 10| 1|12 13 | 14| 15|26 | 17. |
Cm. Cm.{Cm.| Cm.| Om.{ Cm.| Cm.| Cm.| Om. | Om.| Cm. | Om. | Cm.| Cm. |
0 52 59 60 66 65 52 41 45 60 68 65 70 73 84
1 56 65 65 70 67 54 39 45 58 ‘64 62 68 69 85
2 57 66 66 72 68 54 40 44 56 60 58 63 67 84
3 55 65 66 74 | 70 55 44 42 54 56 50 57 [i13 81
4 52 64 64 73 71 56 46 45 54 52 45 51 64 74
& 48 61 62 72 70 56 | 48 47 57 b3 44 47 62 68
6 45 59 61 71 66 56 50 48 60 54 44 46 61 64
7 42 56 59 69 64 54 1 50 49 i 62 56 46 47 62 60
8 40 54 57 67 63 52 48 50 1 64 58 50 52 63 60
9 40 54 56 66 61 49 46 50 66 60 53 56 64 61
10 41 52 56 65 58 48 45 50 64 58 55 59 67 64
11 45 56 58 66 56 44 44 48 60 58 58 01 72 67
| Noon. 52 59 59 68 56 41 43 45 59 55 | 85 62 73 70
". 13 56 60 61 68 58 41 44 44 57 52 51 60 72 7
! 14 57 60 03 71 60 43 4 43 54 46 47 56 68 67
‘; 15 56 58 64 74 60 44 46 42 52 456 44 53 65 63
! 16 54 56 64 74 61 46 46 4 55 44 42 50 62 81
: 17 50 7| b4 63 | 74 62 46 | 50 50 | 57 44 41 47 58 54
18 46 50 62 72 62 48 | 50 54 59 48 44 47 55 49
19 44 50 61 70 60 49 . 62 59 64 54 48 52 56 48
20 45 48 59 67 &8 48 l 58 64 69 59 54 58 60 48
21 46 48 60 66 55 45 ‘ 55 66 72 63 80 64 .| 66 51
22 49 51 a1 63 52 44 50 64 72 67 67 71 72 b7
2 3 | 66 |62 |64 52 a2 47 | 62| 7T | 68 I 70 74 | 79 | 63




RECENT TIDAL OBSERVATIONS.

High and low waters at F ZaxMan Island, Alaska.

[One hundred and fiftieth meridian time.]

33

Forenoon tides. Afternoon tides.
Date. Time of— Height of-- Time of— Height of—
H W LW H. W L. W H W IiW H. W, L. W
1906. h. m. h. m Cms Cms. h. m h. m Cms. Cms.
Oct. 21 2 15 9 30 94 63 14 15 20 45 73 49
22 2 30 9 00 68 46 15 16 21 16 56 40
23 3 30 9 30 63 50 16 00 22 00 60 51
24 5 00 10 50 70 61 17 15 22 30 70 63
25 6 20 11 50 76 68 18 30 23 45 76 69
26 7 40 o Yl 19 15 13 45 76 67
27 g9 00 2 00 76 64 20 45 15 00 80 G4
28 9 00 3 00 73 63 21 15 15 15 72 59
29 9 45 4 30 69 56 21 30 16 00 68 53
30 11 30 5 80 b5 46 23 30 16 45 58 38
31 11 45 7 00 51 34 23 00 17 30 - 66 31
Nov, 1 e e 7 00 37 12 45 18 00 58 43
2 0 30 7 00 74 53 13 30 18 00 76 62
3 0 15 8 00 85 70 14 00 19 00 86 70
4 1 00 8 00 87 58 13 00 19 30 68 47
5 2 00 8 15 68 47 14 00 19 15 58 46
6 2 00 8 15 64 53 14 30 20 30 65 52
7 4 35 11 04 67 51 16 00 21 30 60 47
8 3 45 10 00 56 43 16 00 23 16 46 34
9 4 45 10 30 44 34 18 45 39 o
10 6 30 0 15 40 28 18 00 (111 45 35 30
11 9 00 3 00 28 20 20 30 15 00 23 13
12 9 30 3 20 15 —01 22 00 14 45 27 05
13 10 45 4 00 32 16 22 45 15 45 48 22
14 11 15 5 15 48 32 22 45 16 45 57 34
15 11 00 5 45 46 31 23 45 17 00 57 27
16 12 00 6 45 49 . 32 .. 17 45 .. 32
17 0 45 7 15 65 37 12 30 18 30 56 36
18 1 00 7 156 67 40 13 00 18 45 %) 39
19 2 00 8 30 71 45 13 30 20 00 56 35
20 2 30 8 30 59 38 14 46 20 15 51 39
21 3 15 -9 45 61 45 16 . 00 22 00 58 49
22 4 00 | [9 45] 70 [57] 15 00 | 22 30 76 58
23 5 00 |t13 00 64 46 18 00 23 00 53 42
24 5 00 406 . 20 00 13 00 52 37
25 8 45 2 30 %) 44 21 00 14 30 59 45
26 9 4b 3 30 56 47 22 30 15 00 62 45
27 | 10 45 5 00 56 46 22 45 16 15 66 44
28 10 00 5 00 54 44 22 45 16 30 55 36
29 11 380 5 00 53 38 .. 17 15 .. 40
30 0 30 6 00 70 56 111 45 18 00 73 56
1 Afternoon tide. I Forenoon tide.

62730—11——-3
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ARCTIC TIDES,

High and low waters at Flaxman lsland, Alaska—Continued.

(One hundred and fiftieth meridian time.}

Forenoon tides, Afternoon tides.
Date. Time of— Height of— Time of— Helght of—
ﬁ. w. L.W. H.W, L.W. H.W. L. W. H.W. - L.w.
1906. k. m. k.. m. Cms. Cms. h. m. h. m. Cms. Cms
Dec. 1 1 456 7 30 82 64 13 00 18 156 80 68
2 0 30 8 15 85. 58 13 00 18 30 66 48
3 1 45 8 00 69 40 13 00 19 30 49 35
4 - 1 45 8 30 58 39 14 15 19 30 57 44
5 2 15 10 00 67 52 14 00 20 15 60 48
6 2 15 9 30 66 55 15 15 20 30 64 59
7 3 00 9 45 74 65 15 30 22 00 75 63
8 4 00 11 45 71 56 17 30 23 45 62 52
9 5 45 PP 57 .. 18 30 12 30 49 41
10 6 45 1 15 50 39 20 00 12 15 .58 43
11 9 15 3 00 V5O 42 21 00 15 00 66 42
12 9 156 3 30 66 54 21 00 15 00 72 52
13 ¢ 9 15 3 45 60 52 22 46 16 30 68 44
14 11 00 5 45 58 44 23 30 16 45 70 41
15 i1 45 5 45 62 45 23 30 17 30 75 47 -
16 11 45 5 30 73 61 e e 18 00 .- 55
17 0 30 7 30 86 60 13 00 19 30 71 48

METEOROLOGY, NORTHERN COASTS OF GRANT LAND AND GREENLAND.

Regular hourly observations of the thermometer and barometer were carried
on day and night by the tide observers at Cape Sheridan, Point Aldrich, Cape Bryant,

Cape Morris Jesup, and Fort Conger.

Owing to the existence of chronometer and

watch corrections, the mean values given in the table below do not pertain to the
hours exactly. The approximate amounts, whereby the apparent or given hours
are in retard of the true hours for the various months, are indicated beneath the line

of the mean values.

This item is probably one of little consequence.

In addition to the mean hourly values a brief résumé concerning the tempera-
ture and air pressure is added, which is practically the same as that given in an
appendix to Peary’s book entitled ‘‘“The North Pole.”




RECENT TIDAL OBSERVATIONS.
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Temperature of the air and atmospheric pressure at Cape Shqridcm} Point Aldrich, Cape
Bryant, Cape Morris Jesup, and Fort Conger, during specified periods, 1908 and 1909.

TEMPERATURE OF THE AIR.

p—— Ao | i, | omms | BoRT
Hour.
e | T | o | Toh | N | A | T | DS | R R e
° o o ° o °. o L] o ° ° @

0 —23.4 ! ~20.2 | —8L.1 | —31.6 |'—21.4 | ~20.6 | 414.9 | -+28.7 ~31.4 —36.1 +25.7 +32.2
1 —23.5 | ~28.1 | -31.6 | —31.2 | ~21.2 | ~19.4 | +14.3 | +28.8 —3L.6 —36.5 +26.0 +3L.7
2 -23.9 {'~20.2 { —31.5 | —31.7 | —21.2 | —20.5") +15.4 | 4+20.0 ~30.7 ~37.6 +26.7 +31.9
3 ~23.51 ~20.0( —31.6 | —31.7 | ~21.2 | —1B.8 | +15.7 | +20.1 -30.5 ~36.5 +27.0 +38.3
4 —23.1 | —-20.3 | ~8L.5 | -3L.3 | —20.8 | —18.1 | +17.7 | +29.8 —31..9 —37.1 +28.5 +33.3
5 --23.83 | ~20.0 | ~31.5 | —31.9 | —21.0 | ~17.3 | +17.5 | -+30.0 —-3L5 —37.2 +27.7 +34.9
6 ~23.5 | —29.0 | —30.7 | —32.6 { ~20.8 | —16.2 | +18.56 | +31.0 —-aL1 -37.5 +27.3 +34.5
7 ~23.9 | —20.4 | —30.5 | —31.5{ ~20.4 | --14.3 | +19.6 | +31.3 —31..2 -37.5 +27.0 +34.6
8 —23.9 | ~20.6 | —~30.8 | —31.4 [ —21.0 | —12.6 | +19.4 | +32.6 { —30.7 —~37.4 +27.0 +34.6
9 —~24.2 | —30.2 | —30.6 | —31.8 | —20.1 | —11.1 | +20.6 | -+34.0 ~3L.3 -37.9 +26.7 +84.7
10 -24.9 | —29.7 | ~30.3 | ~81.6] —19.4 | —10.8 | +19.7 | 4-33.7 —3L.6 ~—38.0 +28.3 +34.7
11 ~24,0 | —28.5 [ ~80.1 | —31.8 | —19.9 | —11.4 | +19.2 | 4+33.9 —3L.9 -37.8 +27.7 +34.8
Noon. | ~23.4| —29.1| —20.9 | —31.9 | ~18.7 | ~13.0 | +20.1 | 4+33.8 —~32.1 —37.5 +28.2 +36.6
13 —24.0 | ~28.9 | —-29.2 | ~33.0} —19.4 | —13.6 ] +20.0 | 33,7 —32.0 -37.0 +27.8 +35.5
14 ~24.1 [ ~28.5 [ —20.7 | —33.0 | —19.5 | —13.7 | -+19.6 | +34.1 —32.8. ~35.98 4+28.5 +36.1
15 ~24.0 | —29.0 | —30.2 | —33.0 | —19.3 | ~13.0 | 4-20.5 | +33.5| -—32.9 ~36.2 +30.2 +-35.3
16 —24.0 | —20.2 | ~-30.2 | —32.4 | ~20.3 | —12.5 | +19.9 | +32.8 ~32.8 ~35.4 +32.3 +36.56
17 —24.1 { ~20.4 | —30.7 | —82.3 | —21.5 | ~12.8 | +19.3 | +82.1 -31.8 -35.2 ~+31.3 +37.6
18 —~24.6 | —290.2 | —30.1 | —31.1 | —21.8 | —14.8 | +19.9 | 4+32.2 —32.1 —35.4 +30.7 +36.2
19 —24,1[ ~20.1| —30.6 | —30.6 | —22.86 | ~15.8 | +17.3 | +31.7 —32.9 —35.8 +30.2 +34.7
20 ~24.4 | ~20.83 | —~31.0 { ~30.7 { ~22.7 | —16.9 | +15.6 | +31.0 —38.6 —~36.0 +28.3 4-38.8
21 ~24.6 | —29.1 | ~30.8 | —31.0 | —22.0 | —18.7 | +16.9 | -+30.2 —34.3 ~36.3 +26.2 +-33.0
22 ~24.5 | —-29.1 | —30.6 | —30.9 | —21.9 | —19.4 | +14.3 ) +30.1 ~32.8 -~36.6 +-24.7 +38.4
23 ~24.4 1 —20.0 1 -30.2  —31.4{ ~21.9 | —20.1{ 416.0 | +20.6 ~32.1 ~36.8 +25.2 +32.6

Means. | —23. 961 --29.22| —30.61] ~31.71 —20.87] —15.63 -+18.00; +31.51] —381.96 ~36. 68 427,902 +34.4¢
Time oor.| —4m. | ~2m. | —6m. | —7m. | ~10m. | —11m, | ~12m. | —13m. —6m ~8m. —12m, -~12m.
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ARCTIC TIDES,

Temperature of the air and atmospheric pressure at Cape Sheridan, Point Aldrich, Cape
Bryamt, Cape Morris Jesup, and Fort Conger, during specified periods, 1908 and 1909~

Continued. ,
ATMOSPHERIC PRESSURE.
[Uncorrected barometric readings.]
cavs SHRRDAY, ATOBE | iy | slomme | Jome
Hour.
Nov, Nov. 17~ Jan. 16~
B | | | T Y| 88| | e | BRI | R i g
L3 o o o [ o o o o -] 6 o
0 |20.885[20.741 [20.756 (20.760 [30.273 [30.006 (30.104 [20.782 | 29.999 20,972 30.472 30,000
1 | 29.881[20.749 |20.747 120.760 [30.272 [20.998 |30.008 |20.785 | 20,099 29,974 30.467 | 29.989
2 {20.880 |20.752 [20.747 [20.750 [30.274 [30.000 [30.098 |20.786 | 29.099 29,976 30.471 29,933
3 |29.801[20.751 [20.740 (20.745 [30.275 [30.00a (30.097 [29.792 | 29.097 29,080 30. 467 30.003
4 129,896 {29.754 |20.761 |20,749 [30.276 [20.998 (30.099 [20.797 | 29.999 29,972 30.471 30,005
5 | 20.907 [20.754 [20.756 (20.757 [30.280 [20.996 [30.101 |20.769 | 30.001 29.970 30.476 30.000
6 | 20.006 [20.757 [29.760 (20.767 [30.284 [20.998 [30.107 (29.804 | 80.005 29,972 30.475 30.014
7 | 20,897 120,759 20.753 |20.763 |30.289 [20.996 [30.112 [20.808 | 30.004 20,979 30,484 30.020
8 | 20.897 [20.758 [20.754 (20,760 [30.285 |09.986 |30.130 [29.814 | 30.003 20,074 30. 481 30.026
9 [ 29.901 (20.758 [20.756 (20.765 (30,284 (20,980 |30.126 (29.813 | 30.004 29.970 30.479 30.027
10 | 20.888 |20.752 [29.740 |20.768 |30.283 |20.978 |30.124 |20.815 | 30.002 29,967 30.475 30.027
11 |20.803 [20.738 126.748 [20.762 |30.279 [20.977 |30.122 (29.813 | 30,000 29,964 30.477 30.020
Noon. |26.892 (20.735 [20.747 [20.770 (30.278 [20.976 (30.116 (20.810 | 20.099 20,969 30.469 30,019
13 | 20.891 [20.781 [20.744 {20,760 [30.275 [20.975 |30.116 |20.810 | 30,000 20,972 30,494 30.016
14 |20.889 [20.738 [20.742 |20.760 [30.275 |29.981 130.110 |20.818 |  30.000 20.976 30.480 30.019
16 | 20.894 (20.738 [20.747 |20.767 [30.275 (20.953 [30.108 29.821 | 29.998 20,972 30.482 | 30.016
16 | 20.899 |20.730 [20.752 |20.779 [30.282 |20.984 [30.103 |29.820 | 20.993 29,975 30.471 30.021
17 | 29.900 |20.742 [20.762 (20.783 [30.285 [20.985 [30.104 [20.816 | 20.908 29,080 30. 469 30.029
18 {20010 {20.744 (20.760 [20.792 [30.280 [20.988 [30.100 |29.812 | 29.997 20,983 30. 463 30.029
19 {29.908 |20.730 [29.761 [20.802 |30.201 [29.003 [30.101 [29.807 | 29.99% 29,980 30. 454 30.027
20 | 20.011 [20.737 [20.758 [20.795 [30.205 |20.994 |30.095 [20.804 | 29.990 29,982 30.453 30.011
21 | 20.000 [20.730 20,754 |20.802 [30.202 [20.998 30.092 |20.801 | 29,992 29,988 30. 452 30.014
22 | 20.912 [20.730 [20.744 [20.796 [30.287 [30.007 (30.086 20791 | 29.990 20.988 30. 447 30.013
23 |20.019120.738 [20.744 [20.780 [30.279 [30.010 30.082 [20.788 | 20.988 29,082 30.429 30.020
. Means. | 29.899 [20.745 j29.752 2.772 (30.282 |20.991 [30.105 [20.804 | 20.908 = 20,976 30. 469 30.013
Timecor.| —4m. | —gm. | —6m, | —7m. | —10m.| —tim.| ~12m.|~13m. | —6m. | -8m. | —lzm. | —12m.
i i !
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Temperature of the air and atmospheric pressure at Cape Sheridan, Point Aldrich, Cape
Bryant, Cape Morris Jesup, and Fort Conger, during specified periods, 1908 and 1909—

Continued. )
RESUME OF TEMPERATURES.
Station and date. Maxt- nfunmmm.s Mean. Station and date. Mexd-  \Minimum.| Mean.
CAPE SHERIDAN. CAPE MORRIS JESUP, :
] o =] o o ]
November 14-30, 1908..f -~ 7 —39.| —238.96 | May 17 to May 22, 1909.| +35 +16-  [+27.92
December, 1908 . ...... ) —53 | —29.22 '
January, 1909.........{ — 6 ~49 1 —30. 61 FORT CONGER.
February, 1909........ -7 —49 | —31L.71 :
March, 1909............ +13 —52 | —20.87 | June 1l toJune 25,1909.; 54 +28 |1-34.44
CApril, 1909, ... ....... +13 —37 | —15.63 || June 11 to June 25,
May, 1909....... R +46 —15 | +18.00 1882% .. .. ...oe.... +44.4 | 426.7 {+4+34.883
June, 1909. ........... +52 +15 |- +81.51 {| June 11 to June 25,
November 17 to De- ) 1883* ... ......i.. +39.6 | 1-26.4 |433.393
cember 13, 1908. ... — 7 —39 | —25.75 | Observations made in
January 16 to Febru- - 1875~76 and 1881~
ary 12,1909 ...._.... —21 —48 | —85. 48 1883 (Greely’s Re-
May 17 to May 22,1909.., 437 | -~ +12 | +22.97 port, Vol. 11, p. 230):
June 11 to June 25, 1909. ~+50 426 | +34.17 December.........0........ -28.10
: January ... ol - 38. 24
POINT ALDRICH NEAR February.........)ooeeools —40.13
CAPE COLUMBIA. March. ... ......feeooioo0 -~28.10
April. ..ol ~13. 55
November 17 to De- AY ceeenrsannalaaanaaas ..|414.08
cember 13, 1908. .... ~14 —46 | —31.96 June.........aoilldeaiiiias {-+32.65
CAPE BRYANT.
January 16 to Febru-
ary 12,1909 ......... ~12 —55 | —36.68

* Greely’s Report, Vol. II, pp. 196, 197, 220, 221.

Hourly readings used. .

From these values we see that from November 17 to December 13, 1908, the
average temperature at Point Aldrich was 6.21 degrees lower than the temperature
at Cape Sheridan for the same period; that from January 16 to February 12, 1909,
the average temperature at Cape Bryant was 1.20 degrees lower than that at Cape
Sheridan; that from May 17 to May 22, 1909, the average temperature at Cape
Morris Jesup was 4.95 degrees higher than that at Cape Sheridan; and that from
June 11 to June 25, 1909, the average temperature at Fort Conger was practically
the same as that at Cape Sheridan during this period.
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RESUME OF BAROMETER READINGS,

Station and date. I]gf}ﬁ' ﬁ‘M‘illrl,ll' Mean. 1 Station and date. ggfg’ 31“11’;11]' Mean.
CAPE SHERIDAN. I CAPE MORRIS JESUP.
o o ) | o o o

November 13-30, 1908..| 30.42 | 28.96 | 29. 899 May 14 to May 22, 1909.| 30.70 | 30.24 30. 469
December, 1908.......| 30.27 | 29.28 | 29.745

January, 1909......... 30.42 | 29.18 |  29.752 FORT CONGER.
February, 1909. ....... 30.59 | 29.03 | 29.772 i
March, 1909............ 30.89 | 29.69 | 30.282 | JunelltoJune?25,1909.| 30.19 | 29.74 30.013.
April, 1909............ 30.58 | 29.20 | 29.991 | June 11 to June 25,
ay, 1909.............. 30.60 | 29.39 | 30.105 1882% __........... 30.129 | 29.416 | 29.817
June, 1909.............. 30.21 | 29.37 | 29.804 | June 11 to June 25,
November 17 to De- . 1883*% ........... ---| 30.218 | 29.590 | 29.949
cember 13, 1908...... 30.42 | 29.26 | 29.866 || Observations made in

Ji anu%ry 16 to February 1881-1883 §Gree1y’s
4

909....eeuenn. ... 30.40 | 29.18 | 29.601 R<§ort, Vol. 1I, p.

May 14 to May 22, 1009.| 30.52 | 30.04 | 30.304 | 16

June 11 to June 25, 1909. 30: 10| 29.47 29. 834 gg %g
POINT ALDRICH. 29: 672
29. 893
November 17 to De- 30. 099
cember 13, 1908.....| 30.51 [ 29.35 | 29.998 30.066
29.878
CAPE BRYANT. .
January 16 to February _
4,1909....ccecvnn.. 30.10 | 29.83 | 29.976

* Greely’s Report, Vol. If, pp. 122,123,146, 147. Hourly readfngs are reduced to ses level.

The above tabulation shows that during the month the average fluctuation of
the barometer at Cape Sheridan amounts to 1.2 inches, being greatest in February
and least in June. '

An ingpection of the monthly means shows that the barometer at Cape Sheridan
is lowest for the months of December and January, or about January 1, and highest
about April 1, the range of the fluctuation being about 0.5 inch. These results agree
well with those obtained by Greely at Fort Conger and illustrated by a diagram on
page 166, Vol. I1, of his Report.

From the tabulation made according to hours of the day, there is seen to be a
diurnal fluctuation at Cape Sheridan amounting to a little more than one one-
hundredth of an inch. The minima of this fluctuation are fairly well defined from
November to April and occur at about 2 o’clock both a. m. and p. m.



CHAPTER IL
HARMONIC CONSTANTS F6R ARCTIC SEAS.

The following table contains the principal harmonic constants for all stations
north of the sixtieth parallel where such consténts are at present available to the
writer. The stations are arranged in the order of their longitude. The signifi-
cance of these constants will be considered in Chapter IV. '

For want of space in the body of the table, the harmonics of M, and the diurnal
component P, are, when known, given in the footnotes. A few other components
can in some cases be obtained from the published values to which reference is made
in the notes.

In this table are also given quantities which show the character of the tide at
the various stations, the mean range of tide as computed from thé harmonic con-
stants, and the high-water tidal hours. Of these quantities, S,/M, denotes the ratio
of the principal solar to the principal lunar tide; N,/M, measures the parallactic
or parallax inequality in the amplitude of the tide; S,°—M,° and M,°—N,° denote
ages of the phase and parallax inequalities expressed in degrees; K, +0, is very
nearly equal to the average tropic amplitude of the diurnal wave; and K,°~0,°
denotes the age of the diurnal wave expressed in degrees. The tidal hours are the
component hours increased by the longitude of the station if the latter is west and
diminished if it is east, the longitude being expressed in hours.

At the end of the table is a supplementary set of values for several stations.
The values given earlier in the table are to be preferred to these for vurlous reasons
which may be gathered from the footnotes.

. 39
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Table of harmonic constants, tudal hours, ete.

Geographie position. M.
No. " station. Longitude. |y, 8. | 8% | N | Ne | Ko
Lati- T De- | Lunar ]
tude. Are. | Time. grees. | hours.
° ’ L ’ 1
North., | West. | h.m. | Fi ° k. Ft, ° L. ° Ft. ;
1| Jan MayenIsland........coceivninaaannnn. 71 00 8 28 0341323283 10.94 | 0.43 18 0.28 | 300 0.11 ]
2| Nennorfallk..........coiviiiminiiiiinnna. 60 08 | 4516 301|288 |161.0] 5.37 | 1.24 ] 203 {......4...... 0.62 |
3 | Godthaab....... Ceeseivannnasaaa iy 6412 51 44 3271446/ 193.0 6.43;1.54| 2201 0.86/|.188 ] 0.69
4] Cape Bryant...ooeesiiinnnininiiiiannnn 8221 5530 342 0.42 41| 0. 14 0.23 47 1 0.08 | 350 | 0.32
& | Cape Sheridan............... [P 8227 6121 405, 0.8 303.5]10.1210.38 352{0.,14§ 27510.16
8| Polaris Bay. covemiiiiiiiii e 81 36| 61 41 407 11.80351.8)11.73}0.83 3310.35] 326 0.40
7 | Fort Conger, Discovery Harbor........... 81 44| 64 44 419 |1.96 | 335.0 | 11.17 | 0.89 19| 0.38 | 309 | 0.28
8 | Port Burwell, UngavaBay................ 60 25 64 46 419|712 263.0] 877{233! 306 1......0-cc.- 0.48
9 Kingua Flord......coooovvnnnnn ereeaenan 66 36 | 67 20 420 7.43 1158.7 530|267 ) 202|1.20| 144 | 0.27
10 | Point Aldrich, Cape Columbia............ 83 05| 6935 4380.381220.9! 7.66|0.161 284 | 0,061 194 0.17
11 {AsheInlet. oo 6233 7035 442 (11,00 { 234.0 | 7.803.98 | 206 ......0c.c..- 0.52
12 | Van Rensselaer Harhor......o..c...oo.... 78 37| 7063 444 3.37 | 333.5 | 11.12 | 1.49 121 0.70 | 303 | 0.85
13 [ Stupart Bay..ceoeivvniiirnnnaaai... 6135 7132 4461(0.02227.0( 7.57 {305 280 {......{v..... 0.47
14 Port Foulke. oo oovneeroiinnaneiinnnn. 7818 | 73 00 45213.64321.810.7371.52 & 0.87) 203 1.05
15 | Port Boncherville, Nottingham Island....| 6212 | 77 28 5104742600 867|177 321 |..c...]veuuen 0.22
16 | Port Laperridre, Digges Island............ 6234 | 7801 512 3.00 | 2570 8.5671.24] 316 |......|...-.. 0.14
17 | Port Leopold, Barrow 8traft.............. 7350 9020, 601200 33801127 0.64 28 ) 0.42 ] 306, 0.90
18 | Beechey Island....... U 7443 | 9154 608|200 |347.0| 11.57 | 0.69 34 0.43 | 315 0.90
19 | Port K&nnedy, Bellot Straft............... 7201 | 9415 617 |1.80 | 356.2 | 11.87 | 0.60 491 0.28 | 299 | 1.18
20 | Northumberland Sound, Penny Strait..... 76 521 97 00 ‘[ 628 |0.66359.9120010.23 3210.13] 342, 0.31
21 ] Winter Harbore.....c...ooiviiiinacainann, 7447 111100 7241.21) 33.5| 1.12|0.71 83 |0.17 1 355/ 0.22
22 | Kokinhenie Island.........occovvneeiannns 6018 114503 © 040 1.12| 11.9 | 0.40 | 0.28. 51 |0.26| 348 | 0.41
23 { Pete Dahl Slough.esnecrcvenreiveeriinnns 60 23 | 145 24 ‘ 942|352 127 0.42]1.05 46 | 0.64 | 3581 1.57
24 | Orca, Prince Willlain Sound..............| 603514541 943 4.52)3567.711.02 | 1.61 40 1 0.88 | 335 1.53
25 | Flaxman Island............ccoonieione. 7011 14550 | 943|0.22|354.3 |11.81|0.09} 370,03 331}0.08
26 | Orca, Cape Whitshed. .. ...c...o.ooelill 60 28 | 14555 9 44| 4.42 8.4 0.28 | 1.56 44 | 0.80 344 | 1.51
27 | Camp April. . ooieiiiiii e 6032|146 00 9 44 | 4.54 | 356.0 | 11.87 | 1.53 3210.91| 3311} 1,47
28 [ Valdez Arm...cneueniriceniiiuanianeana 6107 | 14627 . 946 | 4.51 | 353.7 | 11.79 | 1.52 \ 25 0.86| 327 1.66
25 1 Rocky Point.._............. e aeiaane 60 57 | 146 421 947 | 4.46 1 358.8 | 11.96 | 1.50 1 52 l......|.... <t 1.B5

1. Hourly gauﬁe readings published in Die Internationale Polarforschung, 1862-83, Vol. I, 111 Theil, pp. 4-9. Series of hourly
values analyzed: Apr. 28 to Aug. 10, 1883; 1043 days. My==0.004 ft., M,°=358"; Mg=0.017 ft., Mg®=270°.  Analysis made in Coast
and Geodetic SBurvey Office,

2. Harmonic constants published in Dangke Konebaadsexpedition til Gronlands @stkyst, 1883-85, Obsgrvations Météorlogiques
%)Nuugiﬁ%ues, Flux et reflux de la mer & quelques points de la Cote Est du Gronland, p. 42; also in Proc. Roy. Soc., Vol. 45 (1888~

» P - :

3. Harmonic constants published in Observations Internationales Polaires, 1882-83. Expédition Danoise, Tome 11, 1, 11, p
3; also in Proc. Roy. Soc., Vol. 45 (1888-89), p. 509. Serles of values analyzed: July 16 to Aug. 31, 1883; 6 weeks.

4. Hourly and other stafl readings made by Ross G. Marvin of the 1908-9 I’eary Expedition. Series of hourly values snalyzed:
T af%' 16 to Feb. 13, 1909; 29 days. +=0,018 ft., Ms"=320°; Mg==0.008 ft., Ms°=274°%. Analysis made in Coast and Geodetic Survey

ice. ’

65, Hourly and other staft readiggs made by D. B. Macmillan and Jack Barnes, of the Peary Expedition, 1908-9. Series of
hourly values analyzed: Nov. 13, 1908, to May 23, 1909; 1914 days. M.=0.012 ft., M,°=358°;, Mg=-0.008 ft., Mg®==180°%; P;=0.053
ft., P1°=296°. Analysis made in Coast and Geodetic Survey Offce.

6. Hourly egau]ge readings published in Scientific Results of the U. 8. Arctic Expedition, Vol. 1, p{).21»35, Series of hourly
values analyzed: Dec. 3, 1871, to Feb, 27, 1872; 87 days, and March 6 (o May 31, 1872; 87 days, Me=0.017 ft., M,%=31% Ms=0.006
ft., Ms°=118°. Analyses made In Coast and Geodetic Burvey Office.

7. Harmonic constants published in Report on the Proceedings of the U. 8. Expedition to Lady Franklin Bay, Vol. 11, »
697. Series of hourly staff readings analyzed: Aug. 20, 1881, to Aug. 25, 1882, M==0.018 ft., My°=322°; P1=0.077 {t., °=233°,

18. Igarzmoniﬁ colxgsstsams published in Proc. Roy. Soc., Vol. 45 (1888-89), p. 570. Bi-hourly heights observed. Length of series
analyzed, 2 weeks, .

{{ Harmonic constants published in Die Internationale Polarforschung, 1882-83, Proc. Roy. Boc., Vol. 45 (1888-89), p. 569.
Hourly values from bi-hourly and other readings were analyzed: July 22 to Sept. 8, 1883; 41 days. "

10. Hourly and other staff readings made by D). B. Macmillan, of the Peary Ifxpedition. Series of hourly values analyzed:
Ig%;r. 16 to Dec. 12, 1908; 29 days. Me=0.000 ft., M(°=285° Mg=0.004 ft., M¢°=184°. Analysis made in Coast and Geodetic Survey

ce.

1. Harmonic constants published in Proc. Roy. Soc., Vol. 45 (1888-89), p. 570. Bi-hourly and other hefghis observed. Length
of series analyzed, 1 month, 1886.

12. Hourly gauge readings published in Smithsonian Contributions to Knowledge (1860), Tidal Observations in the Arctic
Seas, pp. 6-36. Two series of hourly values analyzed: Oct. 19 to Dec, 15, 1853, and May 7 to July 3, 1854; each 58 days in length.
M==0.058 ft., My%=185° Me=0.039 ft., Ms°==142°.  Analyses made in Coast and Geodetic Survey Office.

13, Harmonic constants pubﬁsheé in Proc. Roy: 8cc., Vol. 45 (1888-89), p. 670. Bi-hourly and other heights observed. Length
of series analyzed, 2 weeks, 1886.
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Table of harmonic constants, tidal hours, eic.

Tidal hour,
ke | onom | & | M| o [ g | F & |G N semidumal | Diummal. |y,
M. Ma. Ki. Vi o, O °, |oftide. M & .
“ = M My | har- | K. | oO.
monics.

o | R ° Fu. . . o

o7|0.20| 4| 03| o021] 18| 030 50 20 47| o8| 1.51| 153| 700 3.8 1
14| 0.38 | 74| 043 |....... 0.58 | 0.08 P C 40 8.30 |umnnn.. 1062 7.95] 2
127030 8| 036] 010| 044] 0.9 36 5] 46| 9.5 9.88........ 92| 88| 8
286|0.14 | 262| 0.55] 0.19| 0.44| 0.40 43 14 25| 0.98| 3.8 362| 2277] 21.15] 4
208 [0.00] 28| o047] 017| 0.56| 0.25 48 20 20| 179| 2.20| 224 2305 22.63| 5
2460 0.15] 200 o046| 019! 0.38| 0.85 a 26 37| 3.03] 3.8 | 3.8 20.51] 18.04] 6
2221000 108| 045| o019 0.32| 0.37 M 2| ‘23] 43| 40| 3.40| 1012 1750 7
14019 157| 0.83|ece.... 0.40 | 0.67 7S T —43| 1612 100 [........ 1.92| 147 8
32|0.09| 47| 03| 016| 033 038 43 16| ~15] 159 9.78|........ 6.62{ 760 9
st |o11| 281| o04¢| o018] 0.65| o0.28 54 36 30| 0.83| 12.31| 12.25| 1.36] 23.38 |10
108021 340! 036 ..., 0.40| 0.73 02 e, 19| 2356 ] 12,50 |........ w90} 3.7 |11
103 |0.42] 150 o44| o] o0do| 12 a8 30| 43| w7a2| 3.8 372 1760 14.73 |12
103 | 0.31 6 0.34 ... 0.66| 078 62........ o7 | 19.21| 12,34 {ueo... . 1ee| 51713
187 041 145] o0.42| o018| 030| 146] .3 20 2| 79| 360 360| 17.33 | 14.53 | 14
91/ 0.261 17 |- 0.87 fouunn.nn 114 047 61l |eern.. 74] 1016 | 1.84 |........| 1L:24| 6.30 |15
840.04| 12| 0.40|........ 0.2 018 S ~62| 6.66] 1.77....... . e.47| 13.60 16
216 | 0.44| 164| 0.32| 021] 049] 13| 51 32 52| 4381) 530| 627 20.43| 16.96 |17
243 0.40| 162| 0.35| 0.22] 0.5¢| 1.39 " s2| 81| 48] 570| s66] 22.33| 169318
2450.58] 178] 0.33| 015 0.49] 176 53 88| o7| 3.8 | 6.16] 595| 2262 1815 |10
274016 28| 0.8 0.20] 0.48| 0.46 32 18 61| 1.43| 6.47| 6.50| 24.74 | 20.67 20
267 0.10] 130| o0.50] 014 045| o0.32 s 38| 138| 2.78| 82| 82| 12| 16.07]21
1 {034| 178 o25| o923 08| 07 39 24| —21| 245| 10.07| 9.8 | 201e| w54 |22
187]0.8| 11| 03] 018] 0.5¢| 2.4 3 16 16| 7.73| 1012 | o9.87| 18.83| 17.77 |28
130{008| 15| 03] 010! 0.64| 251 2| 23 15| 98| v64| o070 1839 17.30 | 24
7 0090] 45| o043{ 014] L14| 017 a3 23| —ss| 048! 0.53| 0.43| 10.25| 127225
130 | 1.06] 18| 0.35] 018| 0.70| 257 as| 24 12| 9.8 10.00| 0.79| 18.40| 17.60 |26
124|0.08) 110| 0.34| 020 0.67| 245 36| 2 14| 073| o060 0.65| 18.00] 17.06 |27
123)007] 11| 034] o019 o8| 263 3 27 127 0.66) 0.5 | 0.58] 17.07 | 17.17 | 28
u7l 0] 12¢| o0.3af........ 0.68 | 2.60 83 |ounnnns S 9.74| 9.68| 17.58 | 18.05 20

14. Hourly or high-and-low water readings published in Smithsonian Contributions to Knowledge, 196, Physical Observa-
tions in the Arctic Seas, Xp. 118-129. Two series of hourly values analgzed: Nov, 22 to Dec. 20, 1860, and June 7 to July 5, 1861,
each 29 days in length. nalyses made in Coast and Geodetic Survey Office.

15, Harmonie constants i)ublished in Proc. Roy. Soc., Vol. 45 (1888-89), p. 570. Bi-hourly and other heights observed. Length
of series analyzed, 1 month, 1886.

16. Ibid., Vol. 45 (1888-89), p. 570. Bi-hourly and other heights observed. Length of serles analyzed 2 wecks, 1886,

17. Ibid.,Vol. 39 (1885) Ep. 174, 175; 104, 195.” Nov. 1, 1848, to July 31, 1849, 'My=0.015 ft., Ms°=202°; Bie=0.216 ff., P,5=218°,

18. Ibid., Vol. 38, pp. 17 , 175; 194, 105, Nov. 2, 1858, to Feb, 28, 1850, M=0.024 ft.; M,°=268° P1==0.215 {t.; P)°=222°,

19, Houriy auge readings published {n Phil. Trans., Vol. 165 (1875), pp. 340-345. Series of hourly values analyzed: July 1
to 20, 1859; 20 days. My==0.094 ft.; M,°==214"; My°=0.060 ft.; M°=1064°. -Analysis made in Coast and Geodetic Survey Office.

20. High and low waters published in the Phil. Trans. Royal Soc., Vol. 165 (1875}, pp. 318-320. Series used: May 27 to June
. 24, 1853; 20 days. Analysis made in Coast and Geodetic Survey Office sccording to u method described on pp. 569-572, Report
of Superintendent for 1897 (Manual, Pt. T1), and p}). 494, 495, Report for 1907 (Manual, Pt. V).

21. Ranges of tide published in Capt. Parry’s Journal of a Voyage for the Discovery of the North-West, l’ass%;e, ete. (London
1821). Beries used: May 5 to June 2, 1820; 20 days. Analysis made in Coast and_Geodetic Survey Oflice according to a metho,
described on pp. 569-572, Report of Superintendent for 1897 (Manual, PL. II), and pp. 494, 495, Report for 1907 (Manual, Pt. V).

22, Staff readln%& by Coast and Geodetic Survey. Series of hourly values analyzed: June 10 to July 8, 1898; 20 days. Me=
0.319 ft.; M°=13° Mg==0.052 ft.; M4°=346°. Analysis made in Coast and Geodetic Survey Office. :

23. Staff readings by Coast and Geodetic Survey. Serles of hourly values analyzed: Aug. 26 to Sept. 24, 1898; 29 days.
My=0.188 ft., Mq®=206°; Mg==0.084 {t., Mg®=355° Analysis made in Coast and Geodetic Survey Office. )

24, Staff readings by Coast and Geodetic Survey. Series of hourly values analyzed: May 24 to June 21, 1898; 20 days., M=
0.0187 ft., M4°=138°;, Mg=0.087 ft., Mgo==30°. Analysis made in Coast and Geodetic urve¥ Office.

25. ﬁourl?7 and other staff readings by Anglo-American Expedition, under Ejnar Mikkelsen and Ernest de K. Leffingwell.
Series of hourly values-analyzed: Oct. 21 to Dec. 12, 1906; 58 days. My=0.007 ft., M(°=274°; Mg=0.004 ft., My®=141° Analysis
made in Coast and Geodetic Survey Office.

26. Stafl readings by Coast and Geodetlc Surve{. Series of hourly values analyzed: July 1 to July 29, 1899; 20 days, M=
0.363 [t,, My°=231° Mge=0,143 ft., Mg®=11°. Analysls made in Coast and Geodetle Survey Office. ' .

27. Btaft readings by Coast and Geodetic Survey. Serles of hourly values analyzed: May 22 to June 19, 1000; 20 days. M=
0.061 ft., M¢°==138°; Mg=0,023 ft., M¢°=129°.. Analysls made in Coast and Geodetic Survey Office.

28. Staft readings by Coast and Geodetic Survay. Series of hourly values apalyzed: Aug. 9 to Sept. 6, 1901; 29 days. M=
0.000 ft., M4°m141°; My=0,029 ft., Mg°=190°. Analysis made in Coast and Geodetic Survey Office,

290, Hourly staff readings by Coast and Geodetlc Survey. Serles of hourly values analyzed: June 22 to July 20, 1802; 20 days.
Analysis made in Coast and Geodetic Survey Office, :
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Table of harmonic constants, tidal hours, etc.—Continued.

Geographic position. M,°.
" Longitude.
No. Station. Ms. Ss. 83° | Nz | Ng° | K.
Lati- De- |Lunar
tude. i grees, | hours.
Are. | Time.
o 7 ° 7
North. | West. | hom.| Ft.| °© ho | F.| ° | F.| ° | F.
1 { Point Barrow (Ooglaamie)................ 71 18 | 156 40 | 10 27 | 0.17 | 336.2 | 11.21 | 0.07 16 | 0.03 | 312 ; 0.05
2| 8t.Michael..c.enenemnrmniianniaaao, 6320)16202| 1048 |0.55|235.4 | 7.85|0.12 | 338 ]0.18 | 178 | 1.85
3| Polnt Clarence...........iceevvecuenaannn 651416624 1106} 0.47 | 213.4 | 7.11 | 0.03 | 346 | 0.14 ] 133 0.25
4] Pitlekade.eeneoerericen i ‘670317330 11 340,08 4.1 0.140.03 60 [ 0,02 | 334 |0.04
North. | East.
5 81 47 | 57 56 352 (0.51178.0| 5.93)|0.21 | 229 0.10| 155 | 0.10
6 79 57 | 49 59 320)0.43|278.8| 9.30|0.14 | 333 | 0.08 | 245 | 0.22
7 6913) 3327 214 [3.77 | 192.0 | 6.40 [ 1.15] 237 | 0.82 ] 162 {0.46
8 70 20| 3106 204(3.29163.5) 5.45/0.92] 208)0.72| 130 | 0.38
9 59 49 | 22 58 132)0.43|217.0 7.23[0.15| 244 | 0,07 | 191 | 0.22
10 6400 | 20355 1240.08) 13.0| 0.43 | 0.05 b2 RN SN 0.45
1 60 38 | 17 58 1121023 740 2.47 [ 0.14 | 145|......|...... 0.20
12 6220 17 28 110)0.23| 38.0| 1.27|0.11 | 118 |......|...... 0.18
13 80 00| 16 52 107092 985 3.28|0.35| 150 0.23 711 0.24
14 79 53| 16 04 104 |1.15| 74.5| 2.48]0.43 | 121 0.22 42 | 0.23
15 6717 | 15 30 102(1.74{ 57.0| 1.90|0.50 [ 106 | 0.34 36 | 0.26
16 68 13| 14 30 0 58 | 2,98 3.5 0,12 1.08 44 1 0.61 | 340 | 0.34
17 6717 | 14 23 058284 356.5| 11.88 | 0.98 35|0.57 | 33410.34
18 | Port VIFg0ae.veeneeveiicianiieccennnnns 79 43 | 10 44 043)1.36| 38.2] 1.27|0.26 70 [ 0.25 13 | 0.09
10 | BOrgeluceuereeecnserescrsecesscansnansnnsn 60 24 518, 021 |1.44297.6| 9.92|0.52 | 334 | 0.28| 270 | 0.11
North. | West. .
20 | Cape Shertdan. .oe..veeenveeeeneneeenanns 8227 6121 405 0.77 | 301.2 | 10.04 | 0.37 | 347 | 0.14| 280 | 0.17
2] | Fort CORGer. ..o cvenmeeacaiinnncnrenennns 81 44| 64 45 419 |1.96(334.5 | 11.15 | 0.84 b L PR R S
North. | East. :
22 | Teplitz Bay............ ............... 81 47| 57 50 352|0.47]168.4| 561]017] 280......0...... 0.09
23 | Treurenberg® ........iiiiicnerecanannnns 80 00| 16 52 1071.07| 43.0| 1.43}0.20 99 | 0.30 81 | 0.55
24 | Treurenberg™® ...c.oovounviinnnienncnonnas 80 00| 16 52 107[0.02| 64.6{ 2.156|0.33 | 117 | 0.21 34 0.27
25 | Port VIrgo* ....ovnvriieiniiieiienna .. 79 43} 10 44 043]1.36] 15.0) 0.50 ) 0.47 681 0.26 | 344 | 0.07

1., Half-hourly readings published in Report of the International Polar Exipeditlon to Point Barrow, Alaska, pp- 679-682.
Serdes of hourly values analyzed: Feb. 26 to June 10, 1883; 1044 days. M=0.003 ft., M4°=319°; M=0.003 ft., Me®=106°. Analysis
made in Coast and Geodetic Survey Office. -

2. Automatic record by Coast and Geodetic Survey. Three series of hourly values analyzed: May 15 to July 10, 1891; 58 days.
July 16 to Aug. 13, 1898; 29 d%ys; and July 1 to Aug. 27, 1899; 58 days. Me=0.042 ft., M(°=150°; Mg=0.018 ft., Mg°=266°. Analyses
made In Cosst and Geodetic urvey Office.

3. Automatic galiﬁe records by Coast and Geodetic Survey. Series of hourly values analyzed: Aug. 26 to Sept. 23, 1900; 29
days. M;=0.007 ft., M(°=301°; M¢=0.028 ft., Ms°=212°, Analysis made In Coast and Geodetic Survey Office.

4. Hourly éauge readlng: published in Vega—expedltionens vetenskapliga arbeten, Bd. 5. Serles of hourly values analyzed:
Dec, 7, 1878 (European date) to June 7, 1879; 162} days. M;=0.0049 ft., M,°=144°; Mq==0.0088 ft., Mg°=3°. "Analysis made In
Coast and Goedetic Burvey Office. ’

5. Harmonic constan! ublished in The Z‘i)((e)%ler Polar EJ?gedltion, Sclentific Results, p. 575. Serles of hourly values ana-
lyzed: A?rﬂ 1 to May 28, 1904; 58 days. =M;=0.005 ft., M(°=357°; Mg=0.004, Ms°=264°. :

M. cﬁ'lgged"‘ p. 574. Serles of hourly values analyzed: May 21 to Sept. 2,1904; 104} days. Me=0.006 ft., M;°=189°; Mg==0.008 ft.,
6= . .

7. Harmonic constants Jpublished in annual tide tables for the year 1910, issued by the Russian “Hydrographic Office, St.
Petersburg. Pi=0.16 ft., P1%=280°,

- 8, Harmonic constants published in Resultater af Vandstands-Observationer paa den Norske Kyst, Hefte VI g.904). Serles
used: 369 days beginning June 1, 1881, and 369 days beginning Aﬁrﬂ 1,1801, M=0.039 ft., Ms°=202°; P;=0.115 {t., P;%=282°,

9. Harmonic constants ll)ubllshe('i in Untersuchungen zur Kenntnis der Wasserbewegungen und der Wasserumsetzung in
den Finland@ Umgebenden Meeren, by Rolf Witth;g (Helsingfors, 1908), p. 205. Hourly observations. Period analzyed, 1 year.
1903. M,==0.023 ff., M,°==128°; P m0.14 {t., P,°=122°,

P 1%.4 é[obid., D. 206. Observations taken at 7 a. m., 2 p. m., and 9 p. m. Period analyzed, 2 years, 1904 and 1905, P;=0.151t.,
17=346°.

P 112,3 1Iabld., P. 206. Observations taken at 7 a. m., 2p. m., and 9 p. m. Perlod analyzed, 2 years, 1904 and 1905, P;=019 ft.,
1°=231"°.

12. Ipld., D. 206. Observations takenat 7 4. m., 2 p. m., and 9 p. m. Perlod analyzed, 2 years, 1904 and 1905. P;=0.10 ft.,

P)°=158

! 18. Hourly f&lége readings published in Missions Sclentifiques pour la mesure d’un are de méridien au Spitzberg. Misslon
suédolse Tome I, SBection V, EP 34 fo 37. Series of hourly values analyzed: Mar. 30 to June 12, 1900; 104} days, ~0,032 {t.,
M °m127°; Mg=0.038 ft,, Ms°=61°. Analysis made in Coast and Geodetic Survey Office. )
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- Table of harmonic constants, tidal hours, etc.—Continued.

Tidal hour.
gl %1 % | 5 |Mean| semidiumal. | Diumal
ean urnal. urnsl.
Ki° | O | O° By Ny O + ,f z| o| range No.
Mg, M. K. M’:‘ [ °, °., of tide.
o = b M; &
M,. har- K. 0.
monios.
° Ft. ° Ft. ° ° ° ]

347 | 0.06 20 0.40 0.17 0.97 0.11 40 25 327 0.36 9.65 9.67 1. 9.55| 11.76 1

297 1 0.76 247 0.22 0.32 0.56 2.11 103 57 50 1.16 6.65 6.65 6.62 3.28| 2

115 | 0.12 287 0. 06 0.30 0.48 0.37 133 80| ~172 1.04 6.21 5.06| 18.77 6.23 3

233 { 0.04 243 0.38 0.19 1.10 0.08 56 30 350 0.20} 1171} 11.74 3.10 3.79 4

26 | 0.04 49 0.41 0.19 0.42 0.14 51 23 33| 110 2.06 2.11 | 21.85] 23.42 5
30| 0.07 47 0.83 0.19 0.33 0.30 54 34 343 0.956 5.97 6.02| 22.66| 23.82| 6

280 [-eoonfian.ns 0.31 115715 PR P 45 30 |........ 7.98 4.17 f........ 16.44 |........ 7
286 | 0.10 92 0.28 0.22 0.26 0.48 44 34| —166 6.94 3.38 |oannnnnn 17.00 4.06| 8
6041 89 0.35 0.18 1.84 0.63 27 26| - 33 0.98 5.70 5.85 | 22.87 107 9
710.36 320 0.62 |cnvenunn 0.80 0.81{ —11¢........ a7 [ 1.04 §........ 23.07 | 19.94 10
139 | 0.18 53 0.61 |........] 0.90 0.38 T feeenennn 86 0.55 1.27 feeuenens 8.07 233 11
123 | 0.11 169 0.48 {........ 0.61 0.29 80 |.cveenn. - 46 0.54§ 12.10 |........ 7.03| 10.10 | 12
270 1 0.07 70 0,38 0.25 0.29 0.31 52 27| —160 1.92 2.18 2.24 | 16.88 3.54 | 13
65 ] 0.09 239 0.37 ] 0.18 0.39 0.32 46 32| —174 2.45 L4l |........ 3.26| 14.86 | 14
250 | 0.08 102 0.20 0.20 0.31 0.34 49 21 148 3.75 | 12.87| '12.82 | 15.64 5,77 16

212 0.13 54 0.36 0.20 0.38 0.47 40 24| 158 6.30 | 11.16 | 11.04 | 13.16 2.63 | 16
208 | 0.13 32 0.36 0.20 0.38 0.47 39 22 176 6.00 | 10.91| 10.75 | 12,90 1.16 | 17
215 | 0.04 12 0.19 0.18 0.44 0.18 32 25| 157 2.87 | 12.66 | 12.56 | 13.62 0.08 | 18

170 ) 0.10 18 0.36 0.19 0.901 0.21 36 28 152 3.08 9.57 |........ 10.98 | 0.854 19

4 204000| 284] 0.49| 0.18 0,53 0.28 46 21 u 1.72 2.13 | 2,24 28.68) 23.01; 20
..................... 0.43 |oceceaaifommnannalovnonnns [ 7.3 PO PN PO N X ([ ISR AU U A I |
11)0.05| 354 0.36 Journeenn 0. 66 0.14 62 )........ B ¥ f 114 L744........ 20.86 | 19.73 | 22

219 1 0.20 41 0.18 0.28 0.36 0.75 56 -38 178 feeeeen.s 12,31 Looeennns 13.48 1.61 1 23

255 1 0.09 138 0.36| 0.23 0.33 0.36 b2 31 17 j....e..n 1.03 |........| 15,88 | 8.09 24

216 | 0.03 338 03] 0.19 0.39 0.11 53 31| —122 |........ 1L.78 |.eeean.s 13.68 | 21.81| 25

14, Harmonic constants published in Bih till Xongl., Svenska Vetenskaps-Akademiens Handlinger, Vol. 15, Part I, No.
11 1889—90) also in Misslon Scientifique, ED 22 eries anglyzed: 38days beginning Oot. 20, 1872, and 66days beginning Feb. 18,
1878, K:°and 0,° should be altered C1. a remark upo P 560, Proc. Roy 00., Vol. 46 i889) The observatlonsaspub-
lished begln at midnight, and the {’s reter to this hour, s ls licitly stated. But the i’.,+u must have been taken for noon in
order to ]Elve the «’s a3 there publi ﬁh where gs=(-+ Vy+ ence epochs of diurnals must be altered dg
o doniabants publshed 1o Bihang til Tongl. Svenskn Vetansiaps AKAA in dr, Vol 15 (1889-90).
?’erlebs o“llieg; 3%9 days beginnlng June 1, 1898, and 350 days beginning Deo, 1, 1897. M¢=0.039 It M. -61° =-0 039 ft., Ms -170
o
0 (m}(}t Ibi 1. Serias used: 368 days beginning Dec. 1, 1884, and 369 days beginning Feb, 7, 1880, M=0.141 ft.;, M°=323° Pje=
o9 Py Omm 20
o 095 “ h])?ld Sgerlea used: 369 days beginning June 1, 1896, and 369 days beginning Jan. 1, 1900. My=0.162 ft., My°==202°; Pjea
) O 1
our, e readl. ubllshed in Mlssions Scfentifiques pour la mesure d’un aro dé meridien au Spitgberg; Mission sué-
doise Tome Ilysgaﬂg Xr;gsbg Serfes of hourl; values%n 12°ed June 9 to July 7, 1897; 20 days. 41-)-0 006 ft., M= 168°;
Mg=0.016 ft., My®am107°, alysls ‘made in Coast an Geodetic Surve Office,
19. Harfonit cnnbtants ublished in Resultal { Vandstands-Observitionér. pas den Norska Kyst Helte VI (1004).
Series used 369 d?s beginn| t:é Deo 27, 1884, and 369 days b%ﬁhming Deo, 1, 1893, P1==0,036 ft., P;°=152°
other s by Ross . Marvin, of the Peary Expeditlo 1905—8 Bbries bt hourly valués
ggtailywéed' Nov 4 to Dec. 2, 1905; 20 days m—o 019 ft., M "=325°; Mg=0,012 ft., Mg%==208°, Analysis made In Coast and Geo-
¢ Surve!
Houzi{ and other staff readinﬁs made IR' B, Macmillan, of the Peary Expedltion 1908-9. Series % hourly values ana-
lyzed June to 25, 1009; 15 da 8, 0,012 1t., M,°=320°, Analysis made in Cosst ahd Geodetie Surve
‘Harmonio constants published in Osservazloni Solentifiche eseguite durante la stgedizlone Polare di 8. A, R “Luigi Amedeo
di Savoia Duea deglt Abr t Milan 903, b, 177), also In Sclentific Redults of the Zteglet Polar Expedltlvn, 19091905, p.
575. Seﬁt 19 to Oct. 17, 1809; March 16 ﬁ ll 3 f900 and June 3 to 27, 1900.
rmonio constants publlshed ln fssions Soiénﬂﬂques pour la mesure d’un arc de méridien au Splezberg Mission
snédolse Tome I, Section V, éJ’ 25. 23 to Sept. 13, 1899,
24, Ibid., p. 22. Maroh 40 to Julz
25, Ibld.,p 54. June8 to July I T

*These epochs or angles for Treurenberg, as well as those for Port Virgo, are evidently erroneous.



o CHAPTER IIL
NONHARMONIC TIDAL QUANTITIES, AND THE SET OF THE CURRENTS,

REMARKS ON NONHARMONIC METHODS OF REDUCING OBSERVATIONS.

In computing the lunitidal intervals, the times of high and low water are sup-
posed to be referred to the local times of the transit of the moon across the meridian
of the place. But in making the observations, time other than local is frequently
used, especially the time pertaining to some standard or particular meridian whose
west longitude in hours may here be denoted by S.

The transits used in the tabulations may belong to any meridian. Let the west
1ong1tude of this meridian expressed in hours be denoted by E, the initial of the word

‘““ephemeris.”

In rare instances, the times of the transits across the given meridian, E, are
expressed in time belonging to some other meridian whose west longitude, in hours,
may be denoted by 7.

L denotes the west longitude of the station expressed in hours.

When concerned with east longitudes, write the minus sign before the values of
S, E, T, and L.

The correction to change observation time into local time is § — L, and the cor-
rection to the lunitidal intervals, due to the motion of the moon in her orbit while
passing from the meridian E to the meridian L, is 0.035 (E—L). The entire interval
correction (unless the transits are expressed in other than E-meridian time), is

S—L+0.035 (E—L). 1)

Tf the transits across the E-meridian are given in T-meridian time, they are reduced
to E-meridian time by adding T'— E; the above interval correction will be increased
by E—~T. For the general case the entire interval correction thus becomes

8 —L+0.035 (E—~L)+E~T. @

In order to obtain directly an independent determination of the lunitidal interval,
observations should be continued at least a fortnight or semilunation. By using
multiples of this period, the accuracy of the determination will, of course, he increased.
When only a few high and low waters have been observed, a correction must be applied
to the intervals to allow for this circumstance. This is easily done if the station in
question is located near a station whose tides are well known and for which observa-
tions or predictions can be procured covering the period of the given observations.

When such is not the case, the principal correction to the interval can be obtained
by means of tables given on pages 375 and 376, Coast and Geodetic Survey Report
for 1897, or from the same tables given in the Introduction to the annual Tide Tables
published by the Survey; but before using these we must make some estimate of the
age of the tide and of the values of the mean, spring, and neap ranges.

44 .
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The age of tidal inequality is the time by which its appearance follows the occur-
rence of the corresponding inequality in the tide-producing forces.

In harmonic notation, the respective ages of the phase, ‘“parallactic,’”’ and diurnal
inequalities are

Szo_Mzo MZO_NZO K10~Olo -(3)
$;—m, ’ my—mn, ’ k,—o, ’

or— ,

0.984 (S,°~M,°), 1.837 (M,°~N,°), 0.911 (K,°—0,°), ()

mean solar hours.

If high water heights are tabulated with reference to the transit of the moon
across a given meridian, they evidently belong on an average to a time a constant
number of hours, HWI (uncorrected), after the moon’s transit. If ranges—that is,
both high and low waters—are tabulated, they belong to a time 3 (HWI+LWI) after
the moon’s transit. Similar remarks apply when lunitidal intervals are tabulated for
the purpose of ascertaining the age ““from the times,” i. e., from the positions of the
lunitidal intervals when they take their mean values.

The age as determined by tabulating with reference to the transits of the moon
must, if expressed in degrees, be corrected by the known change in the astronomical
arﬂument which takes place during the actual time which elapses between the lunar
transit and the h1gh waters or ranges used.

Consequently, in order to have an age properly determined, its value must relate
to the tide and not to the associated transit.

If local times and local transits are used throughout and if both high and low
water heights are used, the expression, in solar hours, for age of the phase inequality,
or, as it is commonly called, the age of the tide, is

o2 24 X 60[hour of transﬂ;} +3 (HWI+LWI) : (5)

M8C=T48 8 |for max. range v )
__30 [hour of tr&nsu'.J +3 (HWI +LWI)=‘?0[ (of Airy)
—m,|for max. range S, —1m,
_a,(of Ferre)* S,°—~M,° S, _‘Mf’_o 984 (S M,°) ' ©)
=TT = 2 2

—m, = s,—m, 1.0159

To correct the age when the transits used are across the meridian £ and expressed
in 7' meridian time add 7'— £ hours tov the observed ‘“hour of transit for maximum

range,” or

s -—m2 (T—-E) ™
hours to the uncorrected age. The lno'h and low water intervals may be corrected

by means of formula (2). ' ; . . ‘
When the series is short, say less than about six months in length, the age

should be increased by a number of hours equal to
1
2 (s,~m,)

*I e., I‘errel 8 a, corrected for lunltldal intervals when necessary.
1 The “equatwn 7 added to apparent times gives mean time..

(equation of time in minutes), ‘ 8)

- RS —— SN
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—m, being twice the hourly rate of separation between moon and sun. Or the
numerators of (6) should be increased by an angle equal to

—0.5 (equation of time in minutes) )

since the ‘‘speed” of the inequality is s,—m,=1.0159 degrees per hour. If the
“hour of transit” refer to apparent time, the need for this correction will disappear.
In computing HWI and LWI, however, either mean or apparent time should be
used for both transits and tides.

On account of the moon’s variation, the (solar) daily retardation of the moon at
the time of syzygy is 49.9 minutes and at the time of quadrature 47.6; that is, the
daily separation of moon and mean sun is not quite uniform, and so in place of 48.8
in formula (5) these values should be substituted if syzygies alone or quadratures
alone are used. Generally, both syzygies and quadratures are used, thus making
the consideration of the moon’s variation unnecessary.

If solstitial and equinoctial tides be separately considered, it should be borne
in mind that the daily retardation of the moon upon the mean sun is increased by
solstitial springs

. . }and decreased by one-
equinoctial neaps

one-twelfth part of its mean value for [

equinoctial springs
bwelfth part for {S(()llstitial neags g
one-twelfth part less than its mean value, while in the latter case it will be one-twelfth
part greater than its mean value. Here % =1—cosw, where w is the obliquity of
the ecliptic.*

All the foregoing statements imply the assumptlon that the maximum or mini-
mum tidal effect on range follows the maximum or minimum value of the slowly
varying tidal forces by a lag, or interval of time, constant for a given station. This
assumption can be strictly.true only where the semidiurnal portion of the lunar and
solar tide waves, if it were possible to so decompose the tide wave into two parts, are,
at all times, respectively similar to the waves or curves which represent the corre-
sponding semidiurnal tidal forces. '

The amount by which the M,-wave is accelerated by the S,-wave is the angle
(in M,-degrees) whose tangent is

}. That is, the age in the former case will be

5, % gin [arg S, — S~ (arg M,—M})]
Mzs m, . . (10
1+ M_z % cos [arg S, —S;— (arg M, —M;)]

Here s,=30°, m,=28°.9841042; s, —m,=1.01590; s,/m,=1.03505; and s}/mi=
1.07133. 8;—M;=age of tide in hours X (s,—m,).

* Of. Coast and Geodetic Survey Report, 1897, p. 500 (Manual, Pt. II), Airy: Tides and Waves, Art. 541.
t Coast and Geodetic Survey Report, 1894, p. 131, eq. (7); p. 169, eq. (157); Table I; pp. 190-193
(Manual, Pt. ITI).
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At the times of full and change the astronomical arguments of S, and M, are equal, .
and the amount, in solar minutes of time, whereby the mterval then exceeds the

mean interval or the spring interval, is, s,
1.085 =+ M, sin [S; —M;] B
2x1.035 tan! S (11)
1+1.0713 §f cos [Si— Mg]

2

and so, where the age is not too great,

Msﬁ* sin [1.0159 (age in hours)=S; —M;]
2

122.765 S (12)
141.0713 M, o8 [1.0159 (age in hours) =S;— Mg]
180 S, Sg—Np
The number 122.765=2 -~ ) The ratio M_ is nearly equal to SsTNp

where Sg and Np denote spring and neap ranges. Its theoretical value, ]udged from
the tidal forces, is 0.46531. The actual value from observatlon is generally some-
what less. See table given on pages 40 to 43.

To take account of the effect of the moon’s variation, M, in formulas (11) and
(12) should be replaced by M, +,. This amounts to multiplying (11) or (12) by a
factor approximately equal to 0.983. The ‘‘speed” of the lunar forces at syzygy is
(0.9992) m,; a value sufficiently near to that of m, for the present purpose.

Computation for the required quantity, viz., the excess of the full-and-change
interval over the mean interval, can be avoided by making use of Table 24, page 254,
Coast and Geodetic Survey Report for 1894 (Manual, Pt. I1I).

The ratio of the solar tide to the lunar tide as determined ‘‘from heights” is
Sg—Np,
Sg+Np

Using Airy’s notation,* and supposing the period of the lunm‘ tide to differ
but slightly from that of the solar, the amount by which the lunar tide is retarded
by the solar is 2 §—2 A where

S sin 2m—s—2 a)

tan (2 0~21)-_M”+S" cos @m—s—2 a) (13)
Here 6 denotes the hour-angle of the moon to the west of the meridian at the time
of high water; 2 denotes the lunitidal interval expressed in lunar degrees; m —s is
““the excess of the sun’s hour angle above the moon’s at the instant of computation
for tide.”” S’//M’’ here denotes the amplitude ratio of the solar to the lunar tide as
_ inferred from the observed angle 2 §—2 4.
The numerical value of the right-hand member becomes a maximum when

cos (2 m— o e—9 @) equals"1\s/[" Substituting this value for cosine and \/ 1— _Si’%
for sine in (13), it becomes
S/’
tan (2 62 A)=1/M”2 S (14)
and so
sin (2 0—2 )= M” (15)

* Tides and Waves, Arts. 44, 457, 535, and 541.
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The range of fluctuation in interval is 2 (2 02 1) degrees of a semidaily wave,

or 2 0-2 ,1 of a daily. The range, z, expressed in minutes of time,=4 (2 §—2 1) or

rz

M7
pp. 51, 53.)

Laplace used AV-L A’ L , to denote the ratio of the solar to the lunar tide, the

=sin 2. This is the ratio as determined ‘‘from times.” (See footnote to table,

tides being so reduced as to refer to mean parallax and zero declination.* 8.
Houghton denotes this ratio by S/M.1

Whewell uses A/h’ to denote the ratio of the solar to the lunar tide. Both
sun and moon are supposed to take their various distances and declinations, i or
the tides are supposed to be so reduced by suitable tables (empirical or theoretical)
as to correspond to mean distances and declinations of these bodies. However, since
the declinations of sun and moon do not, in the long run, differ much from each
other, this distinction in the ratio can generally be ignored.

Whether this ratio is derived from the times or the heights of the tides will
have to be gathered from the context of the memoirs in which it has been given.

Before the mathematical developments underlying the harmonic analysis were
carried out, the diurnal wave was but imperfectly understood, and so little will be
given here in reference to older nonharmonic determinations. It may, however, be
said that Whewell pointed out a way for determining it when high and low waters
- are given § and L. F. Pourtales, of the United States Coast Survey, devised a
graphical process for its determination from a tide curve or marigram.|

CORRECTING OBSERVED RANGES AND INTERVALS.

The intervals are first of all corrected for the kind of time used and the meridian
of the transits by means of formula (1) or (2).

The mean ranges of tide and the mean lunitidal intervals for short series of
observations were reduced or corrected in the following manner. Let (S,), denote
the S, at a near-by station where a harmonic analysis has already been carried out,
and let (S,),, denote the unknown S at the place where only a few observatlons

* Laplace Mécamque céleste, Bk 13 p. 17 1 Goa,st and Geodetxc Survey Report 1897, p. 435
(Manual, Pt. I).

T Phil. Trans. Roy. Soc. of London, Vol. 156 (18G6), p. 641.

1 Ibid., Vol. 124 (1834), p. 35; Vol. 126 (1836), pp. 2, 3.

§ Phil. Trans., 1837, pp. 227, 228; Report Coast and Geodetic Survey, 1897, p. 441 (Manual, Pt. T).

Il Smithsonian Contributions to Knowledge, Tidal Observations in Arctic Seas (1860), p. 78; Smith-
sonian Contributions to Knowledge, Vol. 15, Physical Observations. (1865), p. 1569; Report Coast and
Geodetic Survey, 1897, p. 4563 (Manual, Pt. I).
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are available. A similar distinetion may be made for the mean ranges of tide (Mn),,
and (Mn),; also for other quantities. Then
observed (Mn),,-—2 Ep (S,),

True (Mn),, = g (16)
where S,),= %ﬁi))” Sy, Coan
True HWI=observed HWI—i §1 . (18)

9\M,

Here & denotes the average value of the coeflicient, during the observation period,
of S, given in column 3, Table 24, page 254, Coast and Geodetic Survey Report
for 1894 (Manual, Pt. III) 7 denotes the average value of the coeflicient of S,/M,
during the observation period given in column 2 of the same table. The symbols
p and ¢ are defined in connection with tables given on pages 375, 376, Coast and
Geodetic Survey Report for 1897 (Manual, Pt. I), also in introduction to the annual
Tide Tables. The results will indicate whether or not a second approximation is
required.

The results from either long or short series of observatlons have been corrected
for the longitude of the moon’s node by means of Tables 6 and 14, pages 209-213,
247, Coast and Geodetic Survey Report for 1894 (Manual, Pt. III).

COLLECTION OF INTERVALS, RANGES, ETC.

In preparing the accompanying table of intervals, ranges, tidal hours, etc.,
the aim has been to bring together, chiefly from various published sources, such
intervals and ranges as are available, and to deduce from them the mean ranges
of the semidaily tide and the mean tidal hours. These are the quantities required
in the construction of cotidal maps. The values from the Admiralty Tide Tables
are, for convenience, given in a section of the table by themselves.

Where the dates of the observations are known, the published ranges are given
in the first line, and the ranges, corrected for the longitude of the moon’s node, in
the second line. This correction is small and is made by means of Table 14, page
247, Coast and Geodetic Survey Report for 1894 (Manual, Pt. IIT). Such corrected
ranges are bracketed in this table, as are also the mean ranges of tide inferred from
spring ranges and the mean lunitidal intervals inferred from the full-and-change
intervals. Ranges not obtained from published results are supposed to have been
properly corrected although accompanied by dates of observation. In short, the
brackets in this table signify that the values inclosed have been derived from pub-
lished quantities through inference or correction.

Rules for inferring the mean lunitidal interval from the full-and-change inter-
val are given on pages 46 and 47. Remarks pertaining to other nonharmonic quan-
tities and to the kinds of time used are given on pages 44 to 46.

When a mean range has been inferred from a spring range, it has been done
by means of the factor mean range+spring range at a principal station not too
remote and which factor has been computed or estimated from the harmonic constants.

This table and the one next following it comprises the terntory north of the
sixtieth parallel.

62730—11—4
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Table of intervals, ranges, tidal hours, etc.

! .
Longitude, Lunitidal interval, | Range Range of tide.
Lati- : ot
No. Station. - =
de.
tude Are Time, | Mean | Mean fuIlllexvld ation. | prean Sgring Nea
. ) v HWI | LWL change.] % (Mn.). | (Sg.). | (Np.).
Ngrtl/;. We;vt. , hom.| hm.| hm.| hm| Min. Ft. Ft. Ft.
1JanMayen......cooveiemnnannnaon 71 00 8 28 034 1121 505 1137 78 2.95 3.74 2.17
: [2.88]] [3.67]] (2.10]
2 | Prederiksdal...................... 60 00 4440 | 259 16001 1212 |...coiifiiiiiionnnnans 9.68 | 4.64
. {7.10)) [9.53)] [4.49]
3. 1+ 1 SO ROUPPPIE MR B 608! 1223 |....ccifeunnnnn. i 75 1510 FRN RN
4 | Tasinsarsik kitdlek (iv Anginagsa- | 65 37 37 16 220 §4006 |...einiiiinene]iianiii i e
lk).
5 | Isortupnua............... Ceveaean 65 05 | eir. 40 00 240 | §3 55 |oeeeni it e e e
6 1 Putulik (& Pikivtdlek)............ 65 00 | cir. 40 00 240 §418 ... ieieeniidials S F .
7 | Nuerniagartek.............. | 6440 | cir. 4045 ] 243 §350 e eeeoni e e
8 | Kiatak (& Umivik).......... vee--] 64191 cir. 41 00 244 | §B 56 . iiiieiieenericie e ceeeee e a]aa e
9| Karraskungnak.................. 61 48 | cir, 42 10 249 | §406 f.. ..o deviie i e
10 | Inugsuft....oiviiveinnnnnaan... 61 41 | eir. 42 12 249 ) §434 |ceoe e e
11 | Kehertatslak...........coovuea... 60 10 | cir. 43 04 252 §421 |ooeeiiiiriaee i
12 | Nunatsuk.............. P 60 04 | cir. 43 05 252 §442 . cciiiirimiiiiiieee e
13 | Kumah A Tpek).....coovvvunnnnn.. 59 55 | cir. 43 10 2830 §450 ..ol O R PO,
14 | Cape Morris Jesup................ 83 40 33 35 214| 1049 L35+ 20 PR 0.38 |.cooiaifiinnnnns
16 Cape Bryant................n ceeeol 8221 5530 (- 342 003 [ 3.7 28 R I 107 |oeeennadeeiaiais
16 | Cape Sheridan_............ccoo o0 82 27 61 21 405 1030 409 ..ol L78feeeei]an ..
7. L 1 2 82 27 61 21 405| 1031 L35 T PSRN NN L76 |eeennifoneanns
18 | FortConger.....coovvecivaannnn. 81 44 64 45 419 | 11 35 25 U ) R 4.06 |....on.of..n. .
19 | Point Aldrich, Cape Columbia....| 83 05 69 35 438 7 58 150 | couiid]enainnn 0.84 [......i]oen
20 { ‘Black Horn Cliffs_............... 82 12 57 30 350 1237 618 fieiiiliainann. 1.3 Leaciiideaiaans
f1.27]
21 { Five miles southwest of Repulse | 82 03 59 30 3 58| 12 06 610 .......eenunnn. b2 S PN PP
Harbor. . [2.63)
22 | Cape SUMNer....ocvcvrrenanannnnn 81 55 60 456 403 1215 542 loiviviiilireennan 2% T PO PN
i . : 3.32]
23 | Cape Beechey........... [ 81 52 63 00 412 1138 [ 32 1 P IO 3.7 |eeeeeiln.
[3.61]

1. Die Internationale Polarforschung, 1882-1883. Die Osterreichische Polarstation Jan Mayen. Beobachtungs-Ergebnisse Vol.
I,Vienna, 1886. Discussed by A. Bébrik.

2. Phhosoghical Transactions of the Roysal Society of London, Vol. 156, T (1866), Observations by Missionary M. A. Asboe.

3. From observations published in Philosophical Transactions of the Royal Society of London, Vol. 156, I (1866).

4-13. Danske Konebaads expedition til Gregnlands @stkyst, 1883-85, Observations météorologiques et nautiques. Flux et
reflux de la mer & Nennortalik et & quelques points de la cote est du Grénland, p. 45.

14-19. Observations taken by members of the Peary polar expeditions.

20-23. International Polar Expedition. Report on United States Expedition to Lady Franklin Bay, Grinnell Land, Vol. IT, by
A. W. Greely, Washington, 1888, pp. 695-698, - B
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Table of intervals, ranges, tidal hours, etc.

solar tide.
Ratlo [onar tide. Age. Tidel | pyqol | -
fu}ll}og;d hour Station used for Date, length of series, ete. No.
From | From | From |- From | change | Meal. comparison,
times. | heights. | times, | heights.
k. k.
%0.334 : 10.308 45. 6 48.0 11.79 D B I T Apr. 27 to Aug. 4, 1883 .. .............., 1
.......... [0 {1 0 Y IO M 8.78 | Nennortalik.......| Aug. 22, 1863, to Aug. 21, 1864; only | 2
springs and neaps treated.
................................. 891 |...oeiiuiiiiianil...| Aug. 22,1863, to Aug.21,1864; 279 highs | 3
and 279 lows,
Ceeeeegeas P [ N P B T §6.44 [l 79 observations.............oo .ol 4
.................................................. §6.45 [.....ociiiiieaaa ] Tobservation... ool liiiiiillll B
.......................... §6.82 [v.oevnviinaiiii. ] 20bsorvations...........ooiiiiiil] 6
................................. Ceveenforeenenaedd  §642 oo BoObservations.......ollill ] 7
.................................................. §6.21 [e.ouverienanaeaen...| Lobservation.........ooiiiiiiiillll| 8
.................................................. §6.78 {....oveineiiaiene...| 1l observations..........oociiiiillll| 9
..... §7.23 [....eeiiiivnnnn... .| Bobservations.............oooo f 1O
.................................................. §7.07 {......oiiiiiienoo..| 13 0bservations.........o.ooiiii L] 10
.................................................. §7.41 [ooeieeinnieaooi. .| Bobservations.........oooiilillllLL ] 12
.................................................. §7.85 [oeueniiiiunicnna .. { Bobservations..........................] 13
.................................................. 12.68 |oeoviieeeiannnnn. .| May 13-22 1909; 10 highs and 18 lows...} 14
Ol R S Y kB £ I, Jan. 16to Feb. 13, 1009; 51 highs and 52 | 15
lows.
.................. O S D 223 | .iiiieniensatia. .| Nov. 4 to Dec. 2, 1005; 56 highs and 56 | 16
lows.
.................................................. 224 l....iiiiiieenn .| Nov. 13,1908, to June 21, 1809; 426 highs| 17
: 426 lows.
.......................... 3.5l | ceveainenrvenranan..| Juno 11-25, 1809; 28 highs and 28 lows...[ 18
.................................................. 1235 | .oiicerineinenns...| Nov. 16 to Doc, 14, 1008; 54 highs and | 19
54 lows, .
......................................... 4.02 | Fort Conger.......| 1883; 2highsand 1low.................| 20
.......... P DU R, 3.66 ..o e O i 2
O [ R e 3.80 |..... L& 1 TR L6 L 22
............. 3.44 |.....do............1 1883; Shighsand 4lows................[ 23
z
*—sln(z)-

tzgg:NP , or a practically equivalent ratio.

$ The value 2h. 533m., given on pp. 640, 641, Philosophical Transactions of the Royal Soclety of London, Vol. 156, I (1866), refers
to half-tide level and not to high water. . - . applying to this+3h. 06m. or one-fourth of a tidal period, we obfain as infervals 6h. 00m.
and 12h. 12m. The necessity for doing this was overlooked in the discusslon of the Fort Conger tides referred to below. (Report on
United States expedition to Lady Franklin Bay, Vol. II, p. 698 and chart facing p. 700.) The same is doubtless true concerning the
chart opposite p. 86 of Bes3els’s discussion; also concerning Berghaus’s cotidal chart for the world. This wrong interpretation has
accordingly introduced an error of 3 hours into these cotldal charts in the vicinity of Cape Farewell,
There was doubtless some defect in the process whereby thelunitidalintervals wereobtained, as theresults appear to be erroneous,
Rough values of the establishments around southern Greenland are shown upon the chart accompanying Macdougall’s trans-
lation of the narrative of Capt. W. A, Graah's expedition to the east coast of Greeland, -



52 . ARCTIC TIDES.

Table of intervals, ranges, tidal hours, etc.—Continued.

Longitude. ” Lunitidal interval. o?gggsee Range of tide,
No. _ Station. tl‘ﬂ’é' T gltlicotx?.-
Arxe. Time. ﬁ‘a‘}‘? flf“,’vafl full and (}fﬁ?’)’ S(gring Nea,
‘WL - |change.| = D). g.). | (Np.).
Ngrtllz. u:eat. , h.m. k.m. h.m.|  h.m.| Min. Ft. Ft. Fi.
1| Distant Cape.......ccoceumeuennsn 81 42 6400 | 416| 1133| 519 { .cciccfeenennnn 43 foeeeeo]e Ceeeens
' [4.19] §
2| CapeBaird............... ... 81 32 64 30 4187 1123 512 (. ..iiiaeinnnns 7 2 PO PR
- [3.71]
3 | CapeCracroft................ t....f 8122 64 30 418 11 27 522 |.iiiidianina., 4.8 [ceeiiiiieiaanns
{4.68]
4 | Between Carl Ritter Bay and | 80 42 68 00 432 1106 ... iie]ieeenacifucnnince]ereocnne]onernone]onnenaan
Cape Lawrence.
5 { Eleven miles northeast of Cape | 80 30 68 18 433 1100 |eenrain|irmenanaloeninaes [ 147 ...
Lawrence. )
6 | Seven miles northeast of Cape | 80 24 68 36 438 1100 [coeoieiferennniiinmnnnii]oronnans]ieeananidoaaaaas
Lawrence. ’
7 | One mile west southwest of Cape | 80 18 69 18 LI 7 A T O O 5 CO14? L.
Lawrence.
8 | T'wo miles south of Cape Norton | 79 54 | 71 06 444 1118 fLoovoiidimecideni e e
Shaw,
9’| Cape John Barrow............... 79 48 TLO6| 444 I 54 |eeiifeeiidoil RSN PRSPPI AP
10 | Three miles northeast of Cape | 79 42 71 36 L R O e
Louis Napoleon. .
11 | Camp Clay, 4 miles northwest of | 78 48 74 12 L3074 I )18 - S DA PRI SPDIIN PSRN PR
Cape Sabine.
12 | Eskimo Point. ...l 78 36 75 00 500 | 1100 |........]..... SR FRUUIRS DU PR [ )
13 | CapeSheridan.................... 82 27 -6l 22 4 05 [o41]........ 1012 4..... P . 2.6 1.3
’ {2.053 f2.65} {1.35]
14 | Polaris Bay .........ccoiiinaas 81 36 | 61 41 407 | 12 14 588 |...cna.t 1174 3.86 5.40 1.99
! [3.88]] [5.42] [2.01]
15| FortConger. .. ..o.o.coeennaonnnn 81 44 64 44 419 1133 520 {oeoiinifininnns 4.36 6.01 2.37
) [4.28]) [5.93] [2.29]
16 | Bellot Harbor...........o.o...... 81 45 | - 65 00 420 | [11 06]}......-- 11 34 |........ [4.80} 6.2 2.3
17 | Ananito Harbor, Cumberland | 66 20 66 56 4 28 518 1134 ........ 112 | 14.70 | 20.83 7.57
Gulf. {15.07]] [21.20]; [8.94]
18 | Van Rensselaer Harbor........... 78 37 70 53 444 ) 11 43 17 48 | 11 52 124 7.9 10.8 4.9
’ 523 [8.03] {10.9]} [5.0]
19 | Port Poulke...................... 78 18 73 00 4521 1114 1720 11 24 854 7.7 9.9 5.0
' 455 . [7.781 [10.0]] [5.1]
20 Oogleb..unnunieniiiiiiiiiiaan.. 68 24 81 36 5251 [10 44]........ b I ¥ 3 R P
21 | South end of Igloolik............. 69-20 81 37 5 26 6 697........ [ 1+ ) AR R, P, PP
22 1 Xglootk. ... ..ol 69 21 © 8137 5 26 6 57 044 |.oiivniisonennnns 464 ...l
23| WinterIsland.................... 66 11 83 10 533 [1140]....- o 1231 0l [12.13 | 15.7 3.1

1-12. Internstional Polar Expedition. Reporton United States Expedition to Lady Franklin Bay, Grinnell Land, Vol, II, by
A. W. Greely, W ashington, 1888, pp. 695-698. -

13. Trausactions of the Royal Irish Academy Vol. XXX (1895). Observations made on board H. M. 8. Alert. Also, from
Narrative of a Voyage to the Polar Sea during 1875-76 in H. M. 8. Alert and Discovery, Capt. 8ir G. 8. Nares.

14. Scientific Results of the United States Arctic Expedition, steamer Poleris, C. F. Tiall commanding, Vol. I, Physical Observa-
tions by E. Bessels, Washington, 1876. -

15, International Polar ggsedit!on. Report on United States Expedition to Lady Franklin Bay, Grinneli Land, Vol. II, by
A. W. Greely; Washington, 1888, -

16, Narrative of a Voyage to the Polar Sea during 1875-76 in H, M, 8. Alert and Discovery, Capt. 8ir G. 8, Nares,
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Table of intervals, ranges, tidal hours, etc.—Continued.

solar tide.
Ratlo fnar tide. Age. Tidal | g 1
our Station used for
hour Date, length of series, ete. No.
From From From From ° f:‘f,];x?é’g mean. comparison. ’
times. | heights. | times. | heights.
h h
SRR NN [SSPRRORINN IDUTUURN INTORPRIIN 3.43 | Fort Conger ...... 1883; § highs and 7 [0WS....coeeunnnn... 1
[ PO PR ROR I IR U R, 3.30 |..... (3 1 T 1883; 5highsand 4lows............... 2
Teveresaaae]oann S N R I 3.36 1.....d0uecuininiens 1883; 4highsand 4lows......cooeauuenn 3
o T 3.26 J..... [+ 1 T 4
.................................................. 3.18 feveelOiannannannn. 5
.............................. 3.20 |eeea @0.nennnnnnns [
.................................................. f: AT ) Y s 1 PN 7
1883. Generally only 1 or 2 tides ob- .
................................................... 3.656 |.....do............|» served. Notsimultaneous with Fort |{ 8
. Conger observations. '
[ 4,23 |....- [+ 1 T ']
.................................................. 407 |.ee o neinnnnnns ‘ , 10
.................................................. 3.48 |.e.e @0 veiaiennnnn 11
.................................................. 3,63 [oeen0eeenneiennn ' 12
.......... LR Y:*: T O R, 1.94 1.45 | Cape Sheridan....| 1875, 1876, 41  days; only springs and | 13
neaps treated.
*0.401 | 10,461 38.9 40.9 [oovennnnn 3.94 | Polaris Bay....... Nov. 8, 1871, to June 6, 1872; nearly con- | 14
tinuous.
*0.474 | 10.434 51.1 46,4 |.oiiinnnnn 3.48 | Fort Conger....... Aug. 20, 1881, to July 1, 1883; 1,315highs | 15
and 1,315 lows.
........................................ 3.51 3.06{.....d0............] 1875-76; 6 months; only springs and | 16
neaps treated.
*0. 469 10.467 47.9 50.9 [l 9.50 | Kingua Fjord..... Jan, 13 to Apr. 26, 1878; 88highsand 84 | 17
lows.’
*0. 471 10.376 32.5 44.3 4,19 4,05 | Port Foulke.......| 1853-1855; 480 highs and 485 lows....... I 18
: 1
%*0.364 | 10.320 34.1 1 I N 3.72 ... @00aeiiiiinnn, Nov. 17 to Dec. 23, 1860, and June 6 to | 19
: July 12, 1861.
........................................ 4,28 3.78 | NottinghamIslandi. .. .. .. .cciiiiiiiiiiiiiiinnnnirnecenne. 20
........................................ 0.68 0.18 | . 0 i et fenrmneateracaranerasasaenasananaasanss] 81
.................................................. 12,15 | ieiiieiiiianne...] Nov. 18,1822, to Apr. 18, 1823; 203 highs | 22
. . and 294 lows. .
........................................ 5,32 4,82 | Nottingham Island] 1822.......cciiinirniinnerinninnnraniaend 23
- Sg—Np
Hesin ( ) : ~SeTNp :

17 Professional Paper No. XI, U. 8. Signa] Service. Meteorological and Physieul Observations on the L‘ast Coast of British
America. - O. T. Sherman, Wa.shlngton
18. Smithsonian Contributions to knowledge Physical Observations in the Arctic Seas. By E. K. Kane. Washington,
1858-80.  See also Ibid., Vol. XV, by 1. 1. Hayes, Washington, 1867.
o t)19 Smithsonlan Contributious 0 Knowledge, Vol. XV. Physical Observations in the Arotic Seas. By I. I. Hayes. Wash-
gton,
0 21 23 Parry’s Second Voyage. Journal, 1821-1823. From charts at back of volume, and p. 247
from observations published in Supplement to Appendix of Captaln Parry’s First Voyage. London, 1874.
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Table of intervals, ranges, tidal hours, etc.—Continued.

Longitude. Lunitidal interval. Range Range of tide.
Lati . : of phase
No. Station, tu%e- W ﬁ'éct"‘
) Are Time, | Mesn | Mean |00 q SUOLL | Mean Sgring ‘Nea;
g C|HWL | LWL | G000 o | )| (Bg) ) (Np).
. Ngm,l. We.gt. , h.m. hom.i hkm.| kowm| Min, Ft. Ft. Ft.
'1 Winter Island........covivavennn. 66 11 83 10 533 1202 600 | oevieifonnnann. 968 [ouiiil]oanns
2| Cape WelSford.............. vaanns 65 28 5440| 539 [11 44)........ 1215 |ounennn n2.81! 16.8 |........
3 | York Bay, Southampton Island...] 65 28 8516 | 541 | [11 49]........ 1220 |........ [13.8] | eir.18|........
4| Near head of Repulse Bay........ 66 31 86 30 5 46 | [10 443..=..... b A - T R R [ P
5 | Douglas Harbor, Wagner Stralt...| 65 40 89 10 557 [628])........ 600 |........ 14 ...l eeaae
[14.86]
6 Port BoWell.e.ovoveevrnnnnnnannen 73 14 88 55 556 1137 S 29 |evenaiiifoananan [ 2: 10 DO P
7 | Fullerton Harbor................. 63 59 89 06 5566 [219)........ 250 {eeennnnn [12,3)| 16 6
8 | Port Leopold....covurerinnnnennes 73 50 90 20 G0l 1106 [couceeerfecennanc)rnscanas 4,40 5.94 2,901
: [4.81] [6.85) [2.82]
9 | Refuge Cove, Wellington Channel.| 75 31 | 92 10 600| 11 58 (311 T D PR, {4.5] 5.7 1.3
10 |..... L [ 75 31 92 10 609 | 1158 600 feeeuerninannnnn 4,18 I...... PO P
11 | Port Kennedy, Bellot Strait...... 72 01 94 12 6 17 | [12 16]........ 12 40 feeuennn- [6.8] { T
12 4..... do...... D AR 72 01 94 12 6171123 B LT TTE P 147 1 {3.18)] 4.00 1,67
<13 |..... [ 1 R 72 01 94 12 617 | 1210 608 |cevvencefoonanann 30 . PPN
14 | Assistance Harbor................ 74 37 94 15 617 006 619 |ceeieiifoennnnnn 8,07 |eeieeafimnnnnns
15 | Table Island.........ccocuannnnnn. 77 14 95 08 6211 11 39 [0 TN IR N 28 S
16 | Penny Strait....ceeeeianneiian... 76 52 97 00 628 007 [ J: 1: 3 DA 103 | [1.41)] 1.79| 0.97
17 |eeeoee e 76 52 0700] 628| 002| 624 |eeeeiiiieneeecs PO IR RS
18 | Byam Martin Island.............. 75 10 10334 654 [1120].cennn.. h { f;roo} ................................
19 | Cambridge Bay, Dease Strait, Vic-| 69 06 105 256 702 (11 06])........ 11 30 |........ [1.8] 2.3 0.6
toria Land.
20 |-Southeast coast of Melville Island.| 74 58 107 04 708 [122)........ { clir;s} ........ [3.91] eir.b|........
21 | Winter Harbor, Melville Island...| 74 47 110 48 723 1 06 (20 C: 2 IR 2,08 |.cviiinafes cannan

1. From observations published in Supplement to Appendix of Captain Parry’s First Voyage. London, 1874.
2-4. Parry’s Second Voya%e. Journal, 1821-1823, pp. 40, 42, and 54.
5. Henry Ellig, Gent.: A oKaﬁe to Hudson’s Bay by the 'Dobbs Galley and California in the years 1746-47, p. 255.
18 6é From observations published in Journal of Captain Parry’s Third Voyage for the Discovery of the North-West Passage,
24-25,
7. Capt. J. E. Bernier: Report on Dominion Government Expedition to the Arctic Seas and Hudson Strait. Note on map.
8. Philosophical Transactions of the Royal Society of London, Vol. 153 (1863). Observations on board H. M. 8. Investigator,
Bir g‘t C. Ross.. The interval 4h. 54m. given on p. 260 i3 6 lunar hours in error. See also Philosophical Transactions, Vol. 166 (1866),
. 654.
2 $t). él?hi}lgoso !lxiﬁal Transactions of the Royal Society of London, Vol. 165 (1875). Observations on board H. M. 8. A4 ssistance,
apt. Sir E. Belcher.
plo. From observations published in Philogophical Transactions of the Royal Society of London, Vol. 165 (1875).
11. Captain McClintock: Franklin and his discoveries. Map at the back of volume, .
1]2. Philosophical Transactions of the Royal Soclety of London, Vol. 165 (1875). Observations on board yacht For, Admiral

MeClintock.
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13. From observations published in Philosophical Transé}ﬁoﬁé ;Idt:}ié itgyalvsgciat{%,‘mdo;,vgl 165 (1575)
14. From observations published in Peter Sutherland’s Journal of a Voyage in Ba

‘M. 8. Zady Franklin and Sophia.
15, Accounts-and Papers. Arctic Expeditions, 1854-55, Vol. 35, pp. 118, 116.

Bal

18, Parry’s First Voyage, pp. 62,

19. Capt.

20, Parry’s First

B
and

Voyage,
21, From observations pﬁ
* Under date of August 21, 185

trait are ‘‘much higher’’ than the

Geodetle Survey Reports, 1894, p. 177; 1897, p. 406 {Manual, Pts. III and I).

16. Philosophical Transactions Royal Society of London, Vol. 165 (1875).
17. From observations published in Philosaphical Transactions Royal Soclety, London, Vol. 165 (1875).

63.
Richard Collinson: Joutnal of H, M. 8. Enterprise, 1850-55, p. 261.

~

solar tide.
Ratlo jnar tide. Age. Tiasl | gyaal
- hour o Station used for
hour Date, length of series, etc. No.
From From From From 2‘}};,?;‘;? mean. comparlson. ' ’
times. | heights, | times. | helghts.
h. k.
................................................... 517 |ooiioiiiiii.. . Oot. 11,1821 to May 15,1822; 411 highs | 1
and 410 lows.
........................................ 5.49 4,99 | Nottingham Island] Aug. 16,1821 . ...cciuviiiiiiinnunnann 2
4
PRI SR IR NPT 5.60 5.10 |..... A0reerrnnnnnns AUZ 17,1821 e eanas 3
[P (R AR PR 4.63 4.13 |..... T L T N TE 4
........................................ 11.74 b5 15 S . 1 AR i 1513 |2 PR S 1
.............. 6.16 |..eueuinennnnin..| ADE. 17 to June 17, 1825; 119 highs and | 6
120 lows. :
........................................ 8. 67 8.17 Nottmghamlsland...m..‘......;4.....‘.................. 7
.......... 0,364 |.oeeniieifieennconat]oneenanans 4.74 | Port Leopold......} Oct. 25, 1848, to Aug. 6, 1849; only . 8
springs and neaps treated.
0.63 (1973 S5 PR PO SR 571 i..... [+ 1+ JOON. Sept. 17 to Oct. 11,1853, .. c...conivnnnn 9
.......................................... 5.70 |......ceeeeeno.o..| Bept. 17 to Oct. 11, 1853; 40 highs and | 10
48 lows.
e 6.52 6.13 | Bellot Strait......] *About 1858...ccueeiieniiiiiiinin, 11
0. 549 (U5 b 20 S P A 5.28 I..... [ [+ July 6-27, 1859 ceuiiinnnniiennacniannnn 12
........................ 6.04 |..oevuevaninana......] July 5-27, 18569; 46 highs and 45 lows....] 13
..................................... 6.88 |..cpuurerennnnnnanna| Oct. 1, 1850, to Apr, 12, 1851; 360 highs | 14
and 361 lows,
.................................................. 5.61 | Beechey Island....| Aug. 28-31,1852........cciiviennennna | 15
0.421 0.207 |oeevveiiformninin et 6.58 | Port Leopold...... May 27 to July 7, 1833; springs and | 16
neaps only treated.
.................................................. 6.50 |.0.oieiieinnaenn...] May 27 to July 7, 1853: 81 highs and 81 | 17
lows.
........................................ 6. 51 6.01 | Nottingham Island| Aug. 28,1818........icevaiiiiennii ] 18
........................................ 6.14 5.75 | Bellot SBtrait. .. ..ifeceeereiriiiiiiiiniiiiiiipaiianenaanaa.] 19
........................................ 8.82 8.45 | Beechey Istand....| S6pt. 2, 1818, .. ..eeinneceenenevacananns] 20
.................................................. 845 | uiieieeerianinnnn..] May 4 to July 19, 1820; 118 highsand 117 | 21
lows.

ns Bay and Barrow Straits, 1850-51. H.

Observations on board H. M. 8. Assistance, Capt. Sir E.

. 69, . .
blished in Captain Parry’s First Voyage for Discovery of the North-West Passage from 1819 to 1823,

8, It is remarked by McClintock (Franklin and his Discoveries) that the night tides in Bellot
day tides. 'This ruls is true for the summer season, &s the harmenic constants show. Cf. Coast
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Longimde.:» Lunitidal interval, Range Range of tide.
No. Statlon. Latt- -~ ofrnggt?
ave. | mime | R | MR nanang | A | Gpene) D
North. West. a.m.| hm| hm! hom| Min Ft. Ft. Ft.
o 1 o 4
1| Prince of Wales Strait............ 72 50 17 45| T8l |evrecnfeeemivaiduniiiinnfonianns. t2. 3] er.3| 0
2 | Bay of Mercy, Banks Land....... 74 06 117 54 (257 SO PRI PO, {1.6] 2 leeeaia..
3| Flaxman Island.................. 70 11 145 50 943} 1208 [ 312 35 TR V. (1153 W PR P
4| Kayak Island, Controller Bay....| 59 59 144 20 937 1219 602 [coveiini]onnenn.s 7.69 |eaveeans|arnennas
5 | Wingham Island, Controller Bay.] 60 05 144 20 937 1220 606 |coeveennfovanansn OV L P FO
6 | Kokinhenic Istand................ 60 18 1508 940 020 638 eeioirini 2.59 |oeeeeiileeinns
7] Eyak River..ocoooiviiimnnnnnnn. 60 28 145 39 9 43 018 (A 3 PP R 8.20 [ceivnuiifunnnnans
8| Camp Denson..e...vveenceennnn.s 60 28 146 24 9461 1224 549 ....oii|eeeennn. Q44 |eeinnniefonarennn
9 | Port Etches...... ............... 60 20 14630 | 946 1216 603 |........f........ 8.97 feeneiiifonnnnnns
10 | Jacks Bay....r., .................. 61 02 146 35 946 1210 BOO |onnnanfeannnnnn 8.56 |oaeeniunlonnnenn.
11 énug Corner Cove..cevenenennna- 60 44 146 36 946 | 1218 [ 282 T (R 0.48 [...o.ii]ecennnes
12 | Rocky Point..weeovvnnnnnnaan.ns 60 &7 146 42 9471 1219 [0 PR N 9.39 foevinirifannraan.
13 | Smith Island..... R 60 31 147 18 LI 8 DS PR PR 9.26 |oeviiii]omnnnnes
14 | Hanning Bay............... ceee]| B0 57 14738 ) 961 1218 559 |[eceeiiilioen.n. 9.20 |ooeeniit]enennnn,
15 | Drier Bay..,eeemeenrcucnnninnnns 60 22 14740} 951 1216) 5565 |c.ceenns]ennnnnnn [ 001 N R
16 | Bay of Isles, Harvester Island..... 60 22 147 42 285 O DR FPUURIN RPN PPN 9,60 |euenenr)ennnin..
17 | Boat Extreme.................... 71 03 154 26| 1018 |ereenilieneninonii i, 126 feeevennnfenennnn,
18| ElsSon BAY..ovveminennereinnennnn 7121 | 156 16 | 1025 | [0 38]........ 100 (........ 0.58 |.oooeiisfennennns
. i [0. 58]
19 | Point Barrow.......ccoevvevnna.. 71 24 156 20 { 10 26 | [11 38Y........ Noon. j...ue... f0.9] {efr. 1.2, ..ccel
20 | Northwest coast of Alaska......... T70 24 160 44 | 1043 | [11 38H.ccunnnsf 1200 [ooeeauc]ieesonaifonamnaniforinensn
21 | Black Point......oooviivnneaan... 63 33 161 056 | 1044 8 51 PR 3 PO PN *2.4 fooiiideeeeene,
22 | Reindeer Cove......cuceuinnaaann 64 32 16122 1045 1001 3820, #2.4 |,
23 | Chamisso Island................... 66 23 161 46 | 10 47 ) [4 31]j........ 447 |, [3.97)) 5()| 4(M

1-2. Capt. R. McClure: The Discovery of the North-West Passage, by H. M. 8. Investigator.

‘ Osborn, pp. 197, 241.
3. Observations taken by Mikkelsen and Leflingwell expedition.

4-16, 21, 22. Observations by Coast and Geodetic Survey.

Edited by Commander Sherard
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57

solar tide.
Ratlo ot iide. Age. Tidai gl
a]
fhdur | hour Stggg‘;ﬁ;”gﬂf“ Date, length of serles, etc. No.
From From From From | change. | ™A
times. | heights. | times. | heights.
h. h.
............................................................ Beechey Island....| . ecicenierereiiniiinasesersarasenconaneal 1
.............................. 60 1eereeneidininiiifenean@0nnnnnnnnnn. .ol 10 monthg, 1851-1852. .o ueienenneninnae| 2
.................................................. 0.46 |..ooveevrennanaaau.-| Oct. 21 to Dee. 17, 1806; 112 highs and | 3
112 lows.
.................................................. 9.52 |oeeveeeerananaaear..| June 1 to Sept. 24, 1009; 224 highs and | 4
224 lows.
.................................................. 0.54 loereeranvareneane...] Aug. 13 to Sept. 10, 1903; 56 highsand 56 | 5
lows.
.................................................. 0.99 | Kodiak...........| June 10 to July 8, 1898; 56 highs and §6 | &
lows. .
.................................................. 10,01 |.....d0. ceennnnnnns Oct. 1-15, 1898; 28 highs and 28 lows....| 7
.................................................. .76 |- venennneennernnn| July 28 to Oct. 2, 1900; 66 highs and 66 |. 8
lows.
.................................................. 0.62 |eveenacnnernneennnal July 4 to Sept. 28, 1002; 167 highs and | 9
167 lows. .
.................................................. 0.50 |.oevennnnnavinneaa..] May 16 to June 26, 1902; 80 highs and | 10
80 lows.
.................................................. 0.05 |oveeeencaanananeo..| June 1 to July 28, 1903; 112 highs and | 11
112 Jows.
IPUUTTUU PO (PRI P FP PP 068 leevncenannnannanane- June 21 to July 21, 1902; 58 highs and | 12
59 lows.
............................................................ Kodiak...........| June 15 to Aug. 3, 1905; 42 highs and | 13
41 lows.
.................................................. 0.69 [cevevenuncnnnnenaa..| Aug. 23 to Oct. 9, 1905; 93 highs and | 14
92 lows.
.................................................. 9.70 | Kodiak...........| July 1 to Sept. 30, 1807; &7 highs and | 15
50 lows. '
................................................................................ Aug. 4 to Sept. 17, 1908; 52 highs and | 16
72 lows.
......................................................................................................................... 17
........................... N P 11.38 11.03 | Point Barrow.....| 9monthsinabout1854..................| 18
........................................ 10.01 [V 3 PN 1) VU ARSI UU P i |
........................................ 10.81 9,08 |2eea2@0naeaeeeneeifeneeeneenrnereenr e eenemenaaanenne:] 20
.................................................. 7.28 |eeerninnennnnennn..| July 16to 23,1900; 13 highsand 141lows..| 21
.................................................. 843 |.o.oeeiraaenana | Aug.13 t018,1900; 10 highs and 10 lows.| 22
................. 3.41 3,10 | KOQIAK . wunereeenafemrnnnraarenacinaninineanasaaaneasaa] 28

17. Thomas Simpson; Narrative of the discoveries on the North coast of America, London, 1843, p. 167.
18. Acocounts an Paperls, Navy, Vol. 42, 1854, p. 162, -

19. Stmpson: 1.
rom B

C.

., p. 161,
20, 23 tlsh Admiralty Chart 503
* Approximate range for equatorial tides;

"tronio tides diurual.
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Table of intervals, ranges, tidal hours, etc.—Continued.

Longitude. Lunitidal interval. Range of tide.
o
: - o
No. Station. g;%é_ oW ﬂlé:ctu.
ation,
Are, Time, | Mean Mean talland Mean | Spring | Neap
HWI | LWI change. z (Mn.). g.). | rise.
North, West. hom.| hkm. bhm| hm| Min Ft. Ft. .| Ft.
° [ L] ’ .
1 | Northwest coast of Alaska......... 69 33 163 06| 10562 | [717]........ b 1* 2N PO PR P S
2| TopkoK...ooiiianmraiaiiennnann 64 33 163 55 | 12 37 7K VORI U P f5 9% T T RN
3 | Kwiklok, Yukon River Delta....| 62 34 184 61 | 1059 |........fececeniidonennnnc]eaccnnn 14 feevenenc]imnancas
4| AVOGOD..eueuneoninnaieraannnan. 62 37 164 51 | 10 59 304 10583 |ceevunani]oananeas 1,39 |ceeniacennnnnns
6 Krlpnyuk.......coooooeenia.... 62 20 16519 1 1101 | ..o fewumeeci)omnnniifnennnnns 7% T PN PO
6| Nome..ooeoreiiniiiianeaanen 64 30 165 26 | 11 02 138 826 |cereeniifornnnnn *LO feceseanefinnnenss
7| 8ledgeIsland.... ..........co..o. 64 29 166.12 | 11 05 237 - I 1 PR PO 0.8 Joeeeiirifereaninn
8 | Clarence Point......c............ 65 17 16648 | 1107 | [601]........ 616 |....... 0.81] 1 |eeeiaoan
9 | Nunivak Istand.................. 60 04 16715 1109 720| 047 |ceeueeiifeenennn. 3.0 oeieenenfocaionne
10 | South coast of 8t. Lawrence Island | 63 15 170 07 | 11 20| [5 39]........ 556 |-....... [1.3] 13 1
North. East. . .
11 Petropau_lovsk ceeeencnaaenaaanaas 53 00 15843 | 1035 | (3 14}...--..- 330 f-anen.n. [5.16}, 6.6 2.2
12 Golchikha, Yenisel River......... | 7142 '8332| 534 [11 55]........ Cir.0 00|........ maj| 13 1
13 { Port Dickson.........cccovenun.. J 7332 80 50 523 | [130)......-. 200 {.c...... 1.2} ) L I R
14 | Cape Yam Salenear Kham........ 66 56 71 40 4471 [0 30]|........ ¢ | R e
SHETLAND ISLES.
16 FalrIslo,o.enennneneanaanannnn.. 59 53 1388 007/ [10 41]|........ 1100 [..o..... [3.9]) & 3
16 | Sumburgh Head.................. 59 51 117 0051 [926].. [ 21 N PO IR ] R
17 | Scalloway Head .. 60 08 116 005 [911].. 930 |........ [ 4.5] 5% 4
18 | Hillswick Head............. RETPP 60 27 130 006 | [926).. 945 |........ { 5.0] 63 5
19 | Lerwick Bay of Heogan. ......... 60 09 1087 005 [10 46)].. 1105 |.cnenn.s [ 4.5]) 5% 44
20 | Balta, Unst...cc.oooeiineaennn. . 60 45 047 003 [926] 045 |.eun.... [ 5.0] 6} 4%
NORWAY. .
21 | BOrgeml.uacuineiacaniennnaanans 60 24 519 0 21| {10 06] 1025 |........ [3.1) 4 |iiai.iee
22 | Rundo..ecveneuennnnn... 62 25 535 022] [10 15}). 1034 |........ [ 4.3] 5% |...... .
23 | Valderhaug 62 30 6 09 025 [955].. b L1 ¥ 75 RPN PO P P s
24 | LepSO-TeVeeeeurnereiriancnnacens 62 356 615 0 25 | [10 40] 1100 . ..e.... [ 4.6] 6 oeeao...
25 | Romsdals Islands................. 62 40 6 10 025 | [10 26)l........ 10 45 |........ [ 4.6] 6 |..ee.ie.

2-7, 9. Observations made by Coast and Geodetic Survey.
11, Capt. F. W. Beechy, R.

.. Narrative of Voyage to

the Pacific and Bering Strait, Pt. II, London, 1831, p. 651,
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Table of intervals, ranges, tidal hours, ete—Continued.

solar tide.
Rato frrar tide, |

Tidal | mygar :
- fullli):!rx 4 | hour Station used for Date, length of series, eto.
From | From From | change | €D
times. | heights, heights.
h.
..................................... 6.26 5.91 B.A.CHA6 503, .- cuveeenrenersnnnnn.s
............................................... 8.30 From equatorial tides. July 17 to 18,
1900; 2 highs and 2 lows. .
........................................................ Aug. 7 to Sept. 10, 1898; 60 highs and
64 lows.
............................................... 1.94 July 14 to Aug. 12, 1899; 56 highs and
56 lows.
........................................................ Aug. 29 to Sept. 7, 1898; 17 highs and
17 lows.
............................................... 0.61 From . equatorial tides. Aug. 12-26,
© 1900; 4highsand 4lows. .
............................................... L6l Aug. 9-22, 1900; 24 highs and 24 lows...|
..................................... 5.17 4.92 B.A.Chart 598......c0uemiiiiinnnnnnn..
............................................... 6.24 | Sitka....c........[ Aug. 27 to Sept. 12, 1902; 26 highs and
20 lows.

[N P P FPIN 5.05 4,80 B.A.Chart893..c.ecuunnnnnannnnnnnn
N R PR AP 4.80 4.66 B.A.Chart 1040......cvvmiiiennannnnn..
SRS NN TR IS 6.43| 5.9 B. A.Chart 2063, .eveuveneeeenennnnn. ..
[P PR RPN TR 8. 55 8,07 Gen. Hyd. Bureau, St. Petersburg;

obs. in 1884,
S 8.18 7.70 Gen. Hyd. Bureau, St. Petersburg;
obs. in 1896,
................ 10.75 10, 44 From Admiralty Tide Tables for 1909; | 15
values correoted by means of tables
for 1910.
0. 50 0.19 I....
9.26 8.95
9.52] = 9.21
10.80 10.49
0.47 9.16
9.71 0. 41
9.84 9.53
0. 49 9.16
10.21 9.89 §...
9.97 9.064

* Approximate range for equatorial tides; tropie tides diurnal,
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Table of intervals, ranges, tidal hours, etc.—Continued.

ok ek
O ©® N o e W

e
-3

13
14,
15
16
17
18
18

21

ENREBN

8g

32
33
34

8488

&g

Longitude. Lunitidal interval. Range of tide.
Range
Station, %l‘l%é' oW Oéﬁ&ﬁe .
: n | Me BUOL. | Mean | Spring| N
are. | Time.| Hean | Meon é%‘é&éé‘. ;| M. g0 | e
. North. East, hm. | hm | hm | hm | Min Ft, Ft, Ft.
NORWAY--continued. o 1 o
Christianasand................ .| e307 745( 031 [1024)........ 10 44 |..... ] 154)) T eeen.n.
Ragmso Flord. .................... 63 34 7 52 031} [10 38]........ 10 58 |...c..nnn {5.0) 6% f..o-....
Trondhjem Bay... .l 6336 1022 041! (10 52)...-.... 1112 Loeeenns [668) 8 [........
Villa, Svee Flord.................] 6425 10 32 042 | [11 00)........ 1120 )........ [ 6.2] 8 feieennn.
TrenIslands......oooooevenan.nl. 66 31 12 02 048 [11 25}........ 1145 |.......0 [ 5.4) T Jeveeeen.
Veard, Lofoten Islands............ 67 40 12 40 051 [1236]........ [L: 7 S SO [74) 2% 7%
Kabelvaag....cveccernenennannenn, 68 12 14 30 058 | [12 09]i........ 0 04 [ 5.4] 7
TrOMSBae e i reacceneanilanenas 65 39 18 58 116710 83)........ 114... { 6.2] 8
Anden®s. . ....ooiiiiiiiiiiiaa.. 69 19 16 18 105 [024])]........ 045]... [ 6.5] 83
70 40 23 41 185 ([053]........ 110 ... [ 7.3] 9
70 22 31 06 204 |8 24Y........ 5 41 {5.2) 6%
70 04 2045 169 |[613]........ 630 |oeun.... [66] 7 Leo.....
62 19 618 025 | [10 56])........ 1116 [ouieen.. [ 5.0] 6 4%
62 14 635 026][849] 9°08.... [3.5) 4 23
81 59 642! 027|[341)s 400 ... {50} & 4
62 09 709 0296 50]. 709]... {50 & 43
Myggenes Fiord ... .............. 62 06 7 30 030 [8413. 900 |... [ 7.4] 9 7%
Eide Fiord.......ocoviiinaana... 62 18 705 0 28 | [10 41] 11 00 { 7.4} g K}
BandsvVang....cvrecienevuinnanenan 81 50 6 47 027 ][601])........ 620 |......00 [ 5.6] 74 4%
Trangjisvaag Sydero.............. 61 33 6 49 027 ([543]........ 602........ [3.3) L > S PO
ICELAND. North. West.
Vestmannaeyjar.................. 63 26 20 15 121 )([426].......- 450 4........ [ 84} 11 (........
Reykjavik.........ccoiiiniinnan 64 08 2150 | 127 |[434)........ 458 |...oanen [10.8]] 14 83
HVAMMSVIZ. oo e eneeanennennn.. 64 20 2040 127 |[516}..eenenn 54D l....... [11.0) 143 8
Grundar Plord. . ...l 684 56 23 15 13 ({521 ceuv..- 545 ...... {99) 13 |.......
Stykkisholm.e...ocovvnenannn... 65 05 23 25 134 |[612)........ 536 ).....-.. [91] 12 9
Patrix Flor@eeee.oovvieneenan... 65 35 24 00 136)[544)........ 608 |........ [7.8} 10 5
Sudereyre........... e eritanaaaan 65 37 23 48 136 | [ 538] 602 |....... {760 10 {........
Biidal, Arnar Flord............... 65 €2 2335 134)]5859].. 623 )........ [7.6)] 10 J........
DyraFlord..................... 65 54 23 27 1 34| [ 6 06)- 630 }........ [ 8.4} 11 6
Flateyre, Onundar Fiord......... 66 03 23 30 134 ([621].. 645 (.. ..... {84) 11 ]
Skutils Fiord......... e 66 07 2302| 132 [640] 704 |........ [68)] 9 |oeenn..
SKAGESETADA v neeareeanaannnns, 65 51 2018) 121 |[818)........ 8421 ...... (3.4 4 {eee.en..
Akureyre Eyla Flord............. 65 40 18 00 112/[919).......- 943 |........ [42] 5% |e.......
Thorshaven. ........cceeevieuunnn. 66 11 1518 101 {10 09).......c 1033 [...ev.-. [ 3.6] 48 ...
Vapna Flord. ...l 65 50 14 35 0 58 | [11 29]].. 11563 f........ { 3.8} ) 3%
Seidis Fiord, Aldan............... 66 20 13 40 055 [006].. 030 [...cvn.. [ 4.0] 5% 33
Eske Flord.............. raaann 65 05 1400| 056 (0058].. 122 (coeeen. [68] 9 5
Diupavag Beru Fiord....c.oo..... 64 40 1413 0571 {28)........ 247 \eeneenln {673 % [
Myra Bay.....ooviivennneanann.. 64 03 16 05 104 [413])........ L3%: 18 FOUIIOUON RO R N
Horne Flord.....cc.ocoovnveao... 64 13 15 18 101 [510)........ 534 |........ [ 3.8) 5 ...
LAPLAND. North. East.
Vorlems RiVer...o..oevuennnnn. .. 9 47 3050 203][613)........ 630 ....... (817 10 |oeeo....
Pechenga Gulf, entrance.......... 69 41 © 3124 206 [568]........ 615 |...-.... [ 4.8 [ S .
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61

Ra\‘tio'fg%;%%%‘ Age. Tidal
Tidal
ﬂﬂlo:;d hour Stgg]mog;;fsgn{" Date, length of serfes, etc.
From From From From | change | Tean. '
times. | heights. | times. | heights.
k. h
........................................ 9.85 9.53 | Bod6.............| From Admiralty Tide Tables for 1909;
values corrected by means of tables
for 1910.
10.08 9.75
10.14 9.82
10.25 9,93?
10.565 10.23
11. 65 11,32
11.10 10.77
........................................ 11.92 11.58
........................................ 11.04 11,30
........................................ 11.65 11.27
3.42 3.15
4.30 4.02
........................................ 11.29 10.98
....... N R ) D 9.26 8.95
........................................ 4,32 4.01
........................................ 7.39 7.08
9.20 8.89
11.10 10.79
6. 57 6.26
6.28 5.97
6.02 563 | JanMayen & Nen- |..... 5 . Y
nortallk.,
6,25 5.80
6,92 6. 54
712 6.73
6,98 6. 59
' 7.53 7.14
7.41 7.0
7.74 7.35
7.85 7.46
8.09 7.70
8,36 7.97
9.76 9.37
10. 59 10.20
1121 10. 82
12,45 12.06
1.40 1.01
2,25 1.87
3.64 3.25
5. b3 5. 14
........................................ 6. 40 6.01
4,23 3.96
3,04 3.86

No.

21
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Table of intervals, ranges, tidal hours, etc.—Continued.
Longitude. Lunitidel interval. Range of tide.
Range )
No, Station, g“l’g“é' : aw "ﬁ%:&?ff’
Mean ; Mean 8UOLL | Mean | Spring | Nes
Are. | Time. | gwy, | LWL é‘;}éggg . | (Mn). G| rise
North. | East. hom. | hom. | bom.| hom | Min | Ft Ft. Py,
LAPLAND—ocontinued, o s o
1) Vaida Bay...ooiiaivnniiantioae 69 57 31 55 208 [5383)........ 580 {...ivnnn { 7.373 9 64
2 | Tzuip Navolok Bay......... ... 69 45 33100 218 [613]........ 6 30 [ 8.9} b5 S P
3 ; Ozerko Bay (N. Zemll).......... 69 43 32 07 208, [659)........ 716 . [ 81} 10 7
4 | Port Ekaterininskoi. ... 69 12 3328 214 [686]........ 7131, [898] 11 74
5 | RoslyakovaBay.. 69 03 33120 213 [643)........ 7000, {781 9 [........
6 | Kolaroad...... 68 53 3300 212|(657)........ 714 {.o..... L[6.1] Tl
7{KildinStrait. ...t 69 19 34 22 217 1653)........ T10}........ [ 8.9] b5 I PO
8 | Teriberskaya Bay....cooovveannnn 69 16 35 08 2211 [703]........ 720)........ [10. 5} J & S D
9 Gavrilova..oeeinl i, 69.15 35 44 223 [708])........ 725 ........ [9.7] 12 |eee....
10 | Olent Russki road......... eens 69 04 362 22| [713)........ 730 [e.7) 12
11 | Sem (Seven) River............... 68 49 37 21 2 20 820 |. [9.7] 12
112 | Vostochnl Bay....coonuemeeuaanen 68 19 38 31 2 34 922, [9-7] 12
13 1 Svyatof NoS..vetiveereeeiacannnn.. 68 10 39 48 238 [913........ 9 30 {11.3) 14
WHITE SEA.
14 | Tarna BAY . ouneenneaenenrannen 67 48 04| 2431[937........ 954 ........ 021y 15 ...
15 | TrekIaland.....c.oovevnuenen.inn 67 06 4126 246 [1031]........ 1048 ........ [p6.1) 2 |........
16 | B0SNOVetZ.ceneueveinneninnnnnns 66 29 40 43 243 11 27]....-... 11 44 |........ {14.5] 18 ..
17.] Tetrina. ove e eiaanad 66 04 3817 233 317 [cene.... {6 8) 7 e
18 | Ruzomen .. ..coevevearcneoananans 66 17 36 65 228 330 (cceunnnn [ 4.8] 6 [...c..o.
19 | Sosnovays.... 65 03 3554 224 240 [on...... [ 4.81 6 livenns
20 | Kandalaksha. .. 67 08 32 26 210 308 [ceceunns [ 5.0] (17 3 P
21 | Kovda Bay 66 43 32 57 212 325 (cceanns [ 4.8) [ 2 R
22 | Keret River, Gulf of Kandsalak...] 6617 33 34 214 3081........ [ 4.8} [T PO
23 | Kalgalaksha......coocveninaainn. 65 45 34 43 219 650 |........ [ 5.6] Y U
24 | KemRiver.......ocoeoivuniennnas 64 56 34 39 219 523 {oeveinn. [3.2) 4 lueen...
251 BumB. . e 64 23 35 27 222 630 )....... I 4.47% .23 PO
26 | Onega River, entrance............ 63 56 38 00 232 912 . n..... [7.7]) 9% 73
27 | Cape Orlov Lyetni, Gulfof Onega.| 67 12 41 22 2 45 518 |.oou..-n [3.2] 4 |.oee..
28 | Solovetzroad........ccuuavu..is 65 01 35 42 223 586 4........ {3.27} 4 Jee....
29 | Zhizhginsk Island. ............... 65 12 3651 | 2927 515 veen.... [3.2] 4 Joennn
30 | Gribanikha Point................ 64 48 38 29 234 460 f........ { 2.4} 2 PO
31 ; Nikolskol Channel................ 64 35 39 47 239 525 ........ f 2.4] F: 2 PR
32 | Arkhangel.......... fetieeenaaara. 64 32 40 33 2 42 728 |ceencenn [ 2.0] 2% 1
33| DvIinAbAT .o 64 54 4013 241 550 f.cenran. [2:8] B8 [eeeennen
34 | Moudyugski Island............... 64 55 40 17 2 41 5§50 {....... { 2.8] .7 .
35 | Nikolskaya Spit.................. 65 02 40 07 2 40 600 |.c...... [ 1.6] b2
38 | Keretz Point, Gulf of Arkhangel..] 65 20 3945| 239 480 |oneennn. [ 4.4] 5% |evenennn
37 { Inted Point. ...ooooiiiiiiinniiinn 65 58 40 43 2 43 | [11 38]........ 11 858 1........ {12.91 b L O P,
38 | Cape Voronov......cocouevucuaen. 66 31 42 21 249 [1103]..-u.... 11 20 |.uneeen. [13.7]) ) i P
36 | Morzhovetz Island ...l 66 46 42 30 250 {11 03........ NWaa.... [13.7] 17 Joeee..s
40 { Kulol River..o.ovviiiiivinnaanns 66 14 43 47 255 (088L-ccunnen 1164 eneanns {16.1] 28 ...
41 | Mezen town.....ocevavnneniai.en. 65 52 44 17 25T { [181cevnnnn. 2081........ [14. 8} 8 ...,
42 Cape Konushin..........c........ 67 10 43 48 2 55 | 13 37)........ 11 84 |.. [12.1] 15 |eeenians
43 | Litkeledge...c.covvinuarnvnane. 67 10 42 52 2514 [11 28]f........ 11 45 |.. {12.13 15 {iieenae.
44 | Cape Kanin...... 68 39 4330 254 [10 16]|.-...... 1033 |.. [ 5.6]
45 | Kolquev-1-Vaskina. . .| 6842 4830 314 [15euonnn 2141.. 17.3)
46 | Indigekaya Bay. .oacevecaenenns. 67 43 48655| 316 [ 438]c.c..... 465 [52]
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Table of intervals, ranges, tidal hours, etc.—Continued.

Ratio %%g%ﬁ;_ Age. " R
Tidal |~ pygg
m’}f’&‘;d hour Stgg}gganﬁsgnfor Date, length of series, ete. No.
From From From From | change. | MR-
times. | heights. | times. | heights,
h h
........................................ 3. 50 3.22 | Vardd............| From Admiralty Tide Tables for 1909; | 1
L values corrected by means of tables
for 1910.
4.06 3.7 |..... [ 1 U PPN [ 1 DN 2
4. 89 4,61 3
4.74 4. 47 4
4. 55 4.27 5
4.79 . 4.52 6
4.64 4.37 7
4.74 4. 46 8
4.78 4,51
4.81 4.54
5. 67 5.29
6.48 6.21
6. 53 6.25
6. 856 6. 57
7.67 7.39
8.62 8.35
0. 62 0.36
0.91 0.64
0.18 11,90
0. 86 0. 569
1.10 0.83
0.79 0. 52
4.28 4.01
2.88 2.61
3.91 3.64
6.36 6.08
2.37 2.10
3.33 3.00
2.62 2.35
2.10 1.83
2.58 2.31
4.51 4.24
2.95 2.68
2.95 2.68
3.13 2.86
1.70 1.42
8.80 8. 52
8.12 7.88
8.13 7.84
10.29 10. 02
1111 10.84
8.58 8.31
2 8. 560 8.23
SN SUUPUPRIS PPN SO 7.29 7.02
........................ S . 10.92 10.65
vesacecaselusassaseaniuenscaanraloenncannas 1.48 1.21
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Table of intervals, ranges, tidal hours, etc.—Continued.

Longitude. Lunitidal interval, ) Range of tide.
' ot
- S
No. Station. {fﬁé. oW °ﬂl§;cm.‘°‘ “““““
Mean | Mean 340N, | Mean | Spring | Neap
Are. | Time. | gwr | LWL g;gggg ;| (Mn) Bt rise.
North. East. h.m h.om. h.m. hom.{ Min. Ft. Ft. Ft.
WHITE SEA~~continued. o o r . .
1 { Bolvanskaya Bay................ 68 20 55 00 340 | [ 6407 ........ 667 |ouannn. [ 2.4] [ I
I .
i
2 | Varandei Island.................. L o8 42 57 16 \ 349 | [428]... 445 (........ [32} 4 |........
3 | Golchika, Yenisel River.......... 71 43 83 45 J 535 [ 543] 000 |-ceenn.. [1.2] 13 1
NOVAYA ZEMLYA, i
4 Novays Zemlya, W. C..oooorrrniifinnncdaeaaannanann [FE TN PPN RO R BT [2.37] 37 ...
5 | Mali Karmakul....... ST 72 28 52 43 LI N P SUUUN S SO, 28], -3 |........
6 | Menshikova Cape-.........cccoun. 70 43 57 43 351 [403)........ 428 . ....... .73 2% ...
7 | MatochkinShar.................. 73 18 53 §7 336 9 08)}........ 9 307........ [2.7} 3% ...
SPITZBERGEN, ETC,
8 | Bell 8ound, Recherche Bay...... 77 38 1458 100 [059])....-... 106 |.coaeen. .o} - 7 f.eeea.n
9 | Advent anchorage................ 78 18 15 45 103 [038] .-.... 045 |........ [5.0] 6 f.......
10 | Danes Island, South Gat......... 79 42 11 05 044 | [017Y........ 024 ........ 4.8} 2 T I,
"HUDSON STRAIT, North West.
11 | Port Burwell ........ooveeenn.nn. 60 22 6446 | 419 (854]........ 925 (cun... [14.6]] 19 144
12 | Ko6ksoak River entrance, Ungava | 58 33 68 05 433 | [B21]]........ 862 1........ [20.6]| 38% |........
Bay. : ]
13 | Stupart Bay. -«veeeeeeinenn.nn. 61 35 7132| 446 (740]....-... 811 [iurenn.. {18.51 24 18
14 | Aske Inlet.......... e ..| 6230 70 38 442 [8 01]))........ 832 ........ [23.1)] - 30 22
15 | Nottingham Island, Port de Bou- | 63 12 7125 510) [850))........ 930 |........ [10.0}] 13 o
cherville.
16 | Digges Island................ e 62 37 7810 513| [822]|........ 3 3 NN O 84 6%
HUDSON BAY. North West.
17 { MarbleIsland.................... 62 42 01 10 605 [339))........ £10 ... 9.2} 12 9
18 | Fury and Hecla Strait, Melville | 69 21 81 49 527 (620)]....-... 700 |-ecnnn-. [6-2] 8 lieei....
Peninsula. )
DAVIS STRAIT. !
19 | Frobisher Bay, northwest arm....| 63 45 68 40 485 el [34.67)] 45 |........
20 | Kingua Fiord.Cumberland Sound.| 66 36 67 19 429 [538]........ 600 ....... [16.4]] 20 [........
ARCTIC REGIONS, GREENLAND,
WEST COAST.
21 | Nennortalk.......ooocenrennonn. 60 02 45101 3011 [534)}........ 600 |....u.. 623 8 |.eoen..
22 | Julianshaab. 60 43 4601 { 304 [440]........ 506 {........ (.21 7 5
23 | ArSuK....iiiiiiiai i 61 10 48 33 314 5 89{...--... 625 [....n..n [9-0] 12 g
24 | Frederickshaab................... 62 00 49 43 319 {6 561........ 622 4........ 16.71 9 5
25 | Godthaab.....u..cveeereinannnnn. 64 10 5135| 327 [642]........ 700 [cennn... (0.3 12 |........
26 | Holsteinborg. ... oeveenenen.nn. 66 56 5342 3385 (612}]..-..... 630 ........ (771 16 |........
27 | Whalefish Island................. 69 02 5310 3337 [7687}.cc-n... 815 ........ 5.8 7% |i......
28 | Godthavn 69 1% 5320 334] [842]f...-.... 900 |........ 5.8 7% |eeorn...
20 | Upernlvik 72 47 5603 344 [1042]f........ 1100 f........ .21 8 f[.e.....
30 | North Star Bay. 76 30 68 80 435 | {10 42]{........ 1Logl........ [6.6] (¢ T PR
31 | Wolstenholm Sound 76 30 68 50 4 35 | [10 42]|........ 1108 f........ [5.6] (2 S
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Table of intervals, ranges, tidal hours, etc.—Continued.

62730—11———bH

i i T
solar tide, I i
Ratio futier tide. Age. i
Tidal | miga .
nﬁf’é‘fxa i hour Stg(flin“ga‘;f:gnf‘“ Date, length of series, ete. No.
From | From | From | From | chenge. | ™M
times, | heights. | times. | helghts.
I k.
........................................ 3.05 2.77 | Vards ............| From Admiralty Tide Tables for 1909; [ 1
values corrected by means of tables
-for 1910,
........................................ 0.77 (2014 I PRI« s VR PR 1+ DO PO I
........................................ 0.21 O 7 O DR () TN ORI ¢ [t DSOS B: 1
4
5
6
7
[P DO R RPN 0.06 11.95 | Port Virgo..... PO R 16 N 8
........................................ 11.08 b & T PR (s TR PN « [« B PRI B ]
........................................ 11.65 ST TN P T« T IO« 1o PPN B 1
1.42 0.92
1.10 0.60
........................................ 0.67 (0% & SRR : ' TR PN [ RPN B -
........................................ 0.94 [0 3 Y 1+ YU RPN ¢ (+ DD I €
........................................ 2,35 U178 DR I TP PURPIN  { TR URPRPRNPPOUIPN B £
........................................ 1.80 1 R« |« AN RPN s [ RN B {1
10. 11 9.61
12.21 11.71
........................................ 10.28 0.93
8.81| 840
8.00 . 7.58
9.43 9.01
9.47 9.05
10.21 9.92 | Godthaab.........|..... [ 1 25
9.86 9. 57
11.52 11,23
12.24 11. 96
2.36 2.07
3.3¢4 2.92
3 36 2,94
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Table of intervals, ranges, tidal hours, etc.—Continued.

O e W N2

-

10

11
12

13
14

15
16

17
18
19
20
21

22
23

Longitude. Lunitidal intervals. Range of tide.
e |
- of phase
Station. gl‘fé%. oW ﬁ‘gctu.
Mean. | Mean. 8tlon. | Mean | Spring | Neap
cAre. | Time. | gwy | Lwr (fland) | (Mn). | (8g)- | rise.
North. West. h.m.| h.m.| h.m.| k.m| Min. Ft. Ft. Ft.
SMITH SOUND AND NORTHWARD,| o o s
Port Foulke.......coovvevrennnnn. 78 18 72 40 4 51 | [10 48]i........ 1114 4........ [7. 4] 10 %
Rensselaer Harbor............... 78 38 70 40 4 43| [11 26]|......-. 11 52 [8.0]} 10% 73
Thank God Harbor............... 81 37 61 40 4 07 | {12 10]}........ 013 ... [4.1] 5% 33
Discovery Harbor....coc.counuunn 81 45 64 45 419 [11 07]}........ 11 35 §... [4.8) ‘6% 4%
Cape Sheridan......c.ocevreaaon.. 82 25 61 30 406 [10 07]}.----... 10 37 [1.8) 2% |eceail..
BARROW STRAIT.
Port Leopold.....eceeeeerrrnennn. 73 48 90 20| 601 [1212)........ 010 |.ue..... 1391 5 Jieeno.n.
Beechey Island................... 74 43 91 34 608 [007]........ 030i........ [3.9] Fs N R
Griffiths Istand........0....c.o... 74 30 95 30 622 | [12 17]|........ 015 (........ {2.9] 3% 28
MELVILLE ISLAND.
Dealy Island, Bridport Inlet.. .. .. 74 56 10849 | 715 [t 25]|eeenn... 148 {........ 3.1 4
Winter Harbolf ......... S, 74 47 110 48 723 [107}........ 180 fc.vae.. [2.3] 3
BANKS ISLAND.
Bay of MeICy....ceveevennernnns.s 74 07 1815| 7563 [026]....... 049 |........ el 2 13
Prince of Wales Strait.......... .| 7300 116 00 L7 PN PR PRI PR [2.3] 3 Jeeeeen
BERING SEA AND STRAIT, :
8t. Paul Island, Pribiloff Islands..] 57 08 17018 | 11 21 [4 01}........ 417 (........ [3.5) 4% 2%
8t. Matthew Island............... 60 20 172 25| 1180 | [4 18]|.-...... 434 ........ 3.5l 4% Y
North. East. '
Nikolski, Bering Island........... 55 12 165 59 | 11 04 4 043 [%. 5] 3 |.ee.....
Anadyr BaY....cceeneninenannnnn. 64 43 178 20 | 11 53 100 [7.02]| 9?2 |........
North. West.
St. Lawrence......ccccevueeneen.. 65 38 171 00| 1120 (7 69])........ 815 ........ [2.7] 3% [.aeene..
Good-news Ba¥...vveerennenannn 59 02 161 45 | 10 47 615 .. ..., [10.5) 3% |........
St. Michael BaY.ccreervecernnnn.. 63 29 162 02 | 10 48 7586 cauenn.. [1.2) 1%
Golovnin Bay.o.ocvineerncniannan. 64 32 163 00 | 10 62 11 11 §.. [2.1] 2%
Port Clarence......oceeenennnnnn. 65 13 166 24 | 11 06 6 16 [1.6] 2
ARCTIC SEA.
Chamisso Island......coeeveenn... 66 15 161 45 | 10 47 447 3.9 &
Polnt Barrow. .coeeeeriicnann... 7118 156 40 | 10 27 11 38 |. 10.4) 3 leeeceens
Tletschel ISland . ... vveeueenn.nn. 69 35 13900 916 6 03 LT 25 |eeereens
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Table of intervals, ranges, tidal hours, etc.—Continﬁed.

golar tide.
Ratlo iimar tide. Age.
Tidal | mygal '
fullllog;d hour Stgggg;f:g;‘" Date, length of series, eto. No.

From | From | From | From | change, | €T

times. | heights. | times. | heights.

h k.
........................................ 3.70 3.28 | Port Foulke ......} From Admiralty Tide Tables for 1909; | 1
values corrected by means of tables

for 1910.

4.18 3.76 2
4.33 3.87 3
3.51 3.06 4
2.36 1.87 | Cape Sheridan. ... b
6.18 5.80 | Port Leopold..... 6
6. 62 6.25 | Beechey Island.... 7
6. 61 6.24 |..... [« [ P, 8
......... e 890 862 1neenalOuneneemnee]ieeaa@Oueaieie e i eeeeaane] O
........................................ 8.83 71175 DU+ [ AP DN |; SO B {1
........................................ 8.67 X1 FO: 1 SN FURUOY - RO I )
.............................................................................................. IR B
N
........................................ 4.79 4.53 | KodiaK....veeene]eieae@0iiieniciiiiiiriiienannannnea.] 13
........................................ 4.91 JROR PR i [ DD PPPOPIRPRN B £
........................................ 4.88 L9725 RPN« [ AP IR [+ DO I X:
B T A 3.98 3.72 [..... [ Vo Y R, AOuuvuarninaniniranirsancanainanans 16

8.64 8,38
4.82 4.56
6.45 6.19
9.67 9.41
5.16 4.90
3.41 3.15 |..... [ (P
9.69 9,34 | Point Barrow.....

3.11 2.01 | Flaxman Island...
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Short series of tide observations, and resulis.*

]) ( Time of—
} Moon’s
transits
| Latitnde ' « Greenwich
No. Station. 1032&?1@ E Date. J xgirigga{lx
- : | Ctme | ER | e
| |
T | | N .
L ] \r k. m. k. m. k. m.
1 | Cape Philip Broke............. e eeartaeitearenyoaaenn 74 56N. | July 24,1870 { 8 39 2018 J.ennnenns
17 39 W. | : (21 04)
; '[ July 25,1870 j.oeeurenn.nn ;oo 14 315
; i (22 48)
2 0P BOIER . o evene et aeiaeae e bt 7526 N, | July 27,1870 | 1115 W6,
: 1750 W, |.... d0.uennnn (23 42) 23 26 30 30
; July 28, 1870 12 10 12 30 18 00
; July 29,1870 (© 37 100 ]umunnen.. ,
| |
: . T (15 5%)
© 8| Pendulum ISIaNd. . ......oiieseriai e ireaee e eaanaes 74 37N. | Aug. 28,1869 413 238 8 46
; 1829 W, ] ..... d0eenn-ns (16 36) 14 56 20 58
| Aug. 20,1869 4 58 805 |aanaerann
|
i
D 4] T0ckson TSIARA . oeveeneeerelieriseeanana e emeeeaeena . 73 saN. | Aug 1,187 (31| 1381 |eeeeennnn
20 00 W, 15 39
Aug. 2,1870 404 226 19 48
16 29
5 | Cape Broer Ruys............. e ettt taeia et aaaeaaean 73 28 N. | Aug. 83,1870 1720 |...... 21 24
‘ 20 30W. | Aug. 4,1870 (5 46) 320 |iieeeennns A
6] Eleanor BaAY....cueeuenianreseircnaeresscrosaranancsoasaoannn 73 21N. | Aug. 13,1870 128 |oeeevcnens 6 00
I 25 03 W.
! , ) 20 33
i 7 | Nukarbik.....cooovenna.n. e edeieieatesterccssanavereasenasna 63 24 N, | Apr. 12,1870 (9 00) 400 |ieniienens
; ' 202W.
! (23 24)
© 8| Reykjavik, Teeland. ... ooeeeeesnleeeiiaaeeeieaanaaienn 64 12N, | July 13,1836 11 50 455 10 30
| 2L BOW. |oeneeircenneaalinnaneacanns 16 50 |errennns
: 171
i July 21,1836 Gay)| 102 440
i 1767 Jeveiaennn. 16 00
!
g .
|0 ADout 25 TH1eS Off COASE ... . vanne et eeane e s aaeaeanes cir. 6240 N | Apr. 12,1870 9 00 1600 {.eenenenns
! cir, 41 42W.
10 | Near Seott Inleb....o..nenesnnrreeieeiiirirenriaaanaes 71 18 N, | Sept. 38,1820 GO0L |oeenmrann]onrecnnnn-
; . 70 55 W. 16 00
.11 | River Clyde......c....... et amecenemacaveuenarsuse e 70 22N. | Bept. 7,1820 |.oiievaeriliireiincadeccaneanas
: 68 26'W. 13 00 '

1-7. Observations pyblished by E. Bessels in United States Arctic Expedition Steamer Polarig, Vol
p. 86. These were made durin7 the second German expedition under Ca I};ain Koldewey. » Vol I, Phyaical Observations’
540 8. Paul Gaimard: Voyage en Islande et au Gréenland, 1835 et 1836, L% Recherche. Physique, by Victor Lottin, 2¢ Partie, pp,

, 541. .
9. Koldewey: The German Arctie Expeditlon of 18069-70, p. 143. Observations made b
10, 11, Parry’s ¥irst Voyage, Pp. 274,p2b‘8. & ad y Hanse orow on fioe.
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Short series of tide observations, and results.

69

U fnterval Helght of— Ranges
Intervals corrected
e | for phase,
eorrected ti T
for transits, me o
xind of month Tidal
time used time of hour.
High Low and time High Low ear, and
water. water, of month water. water. ongftude
o of moon’s
node.
12 34 Range.
12 10 611 J 11 25 -
12 22 611 l 514 2.66 3.94 12,18
12 28 .
121 6 48 eveeannana 2.06
12 48 550 |eeiiiennnen 2. 54
12 50 12 06 .
5 54 e
12342 6 19.0 [ccvennannenn 2.30 2.00 12.89
{
. i
10 46 433 L., 2.85
10 43 422 Joieviiinnnnn 2.49
10 29 11 31
10 39.3 427.5 518 2.67 2.95 12.35
10 17 )
10 47 409 11 01
10320 oaeannenn. 4 46 3.22 2.52 11.97
.......... 404
10 46
R { 4 41 3.04 2.98 11.77
.......... 4 32 432 +11.05
721 feeeeeiinnn 6 43 2.00 2.85 9.20
A%
531 1106 |oeeiinninannd 15.7 7.0
£ 1) N PO SO 17.3
4 51 1120 [oeieennannns 15.9 7.4
.......... 10 26 |25 C: 2 IR 7.5
11 07
5073 1100.3 |..c.vnnun.es 16.3 7.3 10.0 6. 60
700
.......... 5 59 [ L T 14.93
102 feereneen. [ S T Y P 5.12

Observation
time.

Station used for com-
| parison. No.
1
Jan Mayen.............. j 1
...... [ (1 RN
i
..... L1 LA T
..... 5 (T I |
..... dB.oiieiienninnntea. B
..... A0iiviienninnnennna 8
..... [+ [« P I 4
Jan Maycen and God-| 8
thaab.

»
.......................... 9
Godthaab......cooeuveenns 10
..... L 1 T |

of cotido.
month on the interval and ra
+ Tidal hour inferred from

* Short serles of tide observations are given and reduced in this table. The leading object of the
preeedini;, viz., the determination of the mean ranges of the tide and the mean tidal hours,

maps. . Means of correcting for transits and kind of time used are given on pag
n% V%’rf explained on pages 48, 40. - Local mean tine was common

table is the same as that of the

quantities re:
¢ 44, while the corrections for time of
fy usged prior to about 1885,

uired in the construction
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Short series of tide observations, and resulis—Continued.

—

10

11

112

13

Time of—
frnaits
Station. Latgiltc‘il de Date. %?;ﬁm%h
longitude. Gr.cvil | High | Low
time. water. water,
h..m. h. m. h, m,
22 46
Tury and Ilcelo Strait, Cape North-Easb. ... coviveenaiiiot 69 43 N. | Aug. 31,1822 (11 10) G200,
: 23 33
82 AOW. | ereeeiiiaianfomnvnrnesns 18 15 12 40
Sept. 1,1822 (11 56) 640 |ceunnenn..
12 50
Sept. 2,1822 019
(12 42) 19 30 13 30
Sept. 3,1822 106 800 |.uun..n
420
Fox Channel, west side.eeeneeiann... reeeerenauearanerraaes 67 12N. | July 10,1822 (16 43) 1600 |.....enen .
) 81 25 W. | July 11,1822 506
. (17 30) |.evns- veen 23 30
York Bay, West 816 .. .ovanniiiiiiiiiiiiiciiiieeaa eeanan 65 28N, | Aug. 17,1821 253 |.eieeoanns 8 43
85 16 W.
(19 03)
Repulse Bay, near Head 0f.e.eenninemioiiinieneianninnnaaa.. 66 31N, | Aug. 22,1821 {.c.iemnanenn elr. 710 {oovaaee..
86 30W. [ -
Liddon Island, east end of.eevsceceriinienennoniaioennienns, 69 46 N. Sep%. 3,1822 (13 30) 1900 foeennnnnn.
’ 83 03 W.
Montreal Island. ..ocueeneneieonermiieiii et iiiaaaans 67 50N. | Aug. 2,1833 106 11 40 |.evenen...
96 15 W,
Southeast of Byam Martin Isleand......ccooiuiviiiiinaanaaan. 75 10N. | Aug. 28,1819 (5 20) 1730 |eveeennnns
108 34 W, |oecniamenneanan 17 47
Southeast coast of MelvilleIsland .. ............... PO 74 58 N. | Sept. 2,1819 (10 26) |-cvencnann 19 00
: 107 04 W,
Table Island. ....ccuceeeveenrnnn. PR teenesiaceieaaa.s 77 14N. | Aug. 28,1852 (11 14)
05 08 W, [cevacanrannnnns 23 38 17 15
Aug. 29,1862 |ceevnnnaieiifivnnienna 6 00
(12 o1)
Aug. 30,1852 024
(12 46) {-ooeouun.n 19 00
Aug. 31,1852 108 |ieerumceiufonnananans
(13 29) 13 00 {..... PO
Dealy Island......c.eeen.... s 74 57N. | June 21,1853 12 17)
109 00W. | July 6,1853 (12 08)
July 20,1853 12 04)
East of Dease SUraite ..o wvmneeene el eeneeeneeenceesnes 68 07TN. | AUE. 1-51830 |eemreenensfeenn.s. S OO,
) 103 37 W.
Mouth of IB1Hce RIVEr...cienrrir i iaaiiiieiiaianaacanns 68 02ZN. | July 31,1839 |.oevoneeeilennn.n.
104 15W, '
Cape Alexander, east end of Dease Strajt..c..ccvevivennan... 68 63N. | July 20,1839 23 44 12 00 [eaeeennnn.
. 106 24 W.

1-5. Parry’s Secon:! Voyage.

6. A selection of Puperson Arctic Geography and Ithnology (London, 1875), p. 149,

7-8. Parry’s First Voyage.

Back’s Second Voyage.
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Short series of tide observations, and results—Continued.

Uncorrected luni- ‘ Ranges
tidal interval. | Intervals Height of— corrected
corrected for phase,
for transits, time of ! ; -
kind of month, Tidal Observation Station used for com-
time nsed time of hour. time, parison. NO.
High Low and time High Low ear, and
water. water. of month water. water. ongitude
g of moon’s
node.
Rise. Fall.
734 Local.........| Port Leepold............ 1
7 05 130 5.83
707 5.17 '
.......... 0 54 7.00
6 48 048 8.76
[ 387 20 O, [ 630
706 104 l (L3035 PR RN 5.5 11.79
e, A e [ (TSRO N do. e 2
.......... 6 00 1210 Loveneeeenneafonnnseeneene|ocnnennens| B8
.......... 5 650 (1301 PO IR NN V.11 IR | JOORPURN FRPPIN. [t FOPUA SUPPPPPRNY I
1207 |oeennennnn 1185 oo e 5.28 l..... A0uueeennsfennnn 0eunnnnn 4
530 [vinenenann 520 [cercrnrecnefonnonnananarfiaaneoannaan 10.68 |....- [+ TOORPUS PR Q0iincnennliannaneas 5
Range.
|
1084 ...ccnnene 10 24 1.0 0.8 4.47 |..... do.... .| Beschey Island.......... 6
1210 oeneneens (11115 71 SIS FOPOUNPRIY P 700])..... [ 1 TR P A0uevrcaancanncnnnan] 7
.......... 8 34 A 3 R PP B *8 63 |.....do.... IS PR [« SN . 8
..... doa.e.- Flaxman Island.........| 8
.......... 6 01
.......... 6 22
.......... 614
11 42
.................... 5 34
b & A 2 O R R e T R R 5. 65
0 52 4.08 2901 - ... do... .| Winter Harbor .e...cvuen 10
0 58 3.58 3.32
0 49 4.00 . 2,73
138 ... 053 3.89 2,98 8.12
e P 7 O O D 1
................................ 24(2) etamranesenen] carrenrravernrerearasensss] 12
1216 [eopuienaie 1133 Riseclr. 2 [o..oovvnnfirneiinenns 6.25 [..... [ T TFlaxman Island......... 13
AY

9. Accounts and papers, Arotlc Expeditions, 1854-55, Vol. 35, pp, 118-120.
10.” Goo. F. MeDougall: The Eventful Voyagoe of EL. M. Diseovery Ship Resslute to the Arotie Regions,
11-13. Simpson: Narrative of the Discoverfes on the North Coast of America.

#Tidal hour from LWI.

ote., p. 496 (London, 1857)
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Short series of tide observations, and results—Continued.

e - e e — N :
i ‘ - ‘g ’ Time of—
;‘ ‘ ; Moon’s ——
i : s transits ]
[ . Latitude 1 § !
INo. | Station. . and Date. Greenwich |
i ; longitude. Tgr, civil | High | Low
oo | time. | water. ‘ water.
P i
Lo z 4 (
P |
i‘,m—i'" e S S Ut J ——! R S e | A,
Lo Poe . k. m. E h.om h. m
R ‘iDeaseStmit.........................f ......................... i 68 B6N. | Aug, 23,1838 L. ...t T
o ( 106 0W. f
| 2 | East of Demarcation Point..........oooiiiiioiiiiieiiiinann. 69 35N. | Aug. 11,1837 (714) | 1600 |..........
i ! 4L 00 W, lieenininaennes 19 43
! © Aug. 12,1837 (8 14) 400 |ceemennnns
3 Point Griflin...... e ‘ 69 572 N. | July 16,1837 (10 34) 1200 [ooveennnn-
: . : 142 30W.
4 Camden Bay..oooeiineiiiii s AT REEPEPI 5 70 05N, | July 17,1837 (11 40) 1300 {oameann-s
| 145 30W. | July 18,1837 013
} : (12 45) 1330 [-voeeunns
] July 19,1837 117, 100 {eeeecannns
(13 46) 400 .ieeeenan
(18 43)
5 Cape HAIKOU.cveueevereecinmnane s 70 48N, | July 26,1837 | - 707 600 ceeunnnnns
| ’ 151 56 W. |
6 ‘ Cape George SIMPSOM. - ocvuvannennrerairarannencnanenees 70 59N. | July 28,1837 8 48 10 00 [ceeeuennne
| 154 21 W. :
7 ‘ Seven miles from Cape Krusensten...........coooveiniarenne. 68 32N. | Aug. 6,1826 | 14 08 21 00 [ervnrenan-- .
113 53 W,
8 | Chantry Island................ TR PP 68 45 N. | Aug. 5,1826 13 18 2030 [ueeen.n.
! 114 23 W.
9 ‘ Between Cape Hope and Cape Bexley..........ooooavieoeent 68 57 N. Aqg. 4,1826 1228 ) 2100 ...
[ . | 115 8 W. i
10 | SEAPYION BEY .. .eennrcreeeeanmmaarenszaneseeezee e 68 52 N. | Aug. 3,182 1139 | 2030 |ooo.n... .
| 116 03'W. ,
11§ PORNE WHSE. ..o e nuevnernaeeamaannmeansranneaenaaomnanaaananns | 69 03 N. | Aug. 1,182 9 58 17 30 |eueeennnnn
¥ 119 00 W.
12 3 miles from Buchanan River........c.oeivimeeiciiianaans \ 69 24 N. | July 30,1826 8 17 I 17 00 |-eecnennns
: . | 120 03 W. {
13 CaPE LiYOIla o cvtiiaaie et 69 46 N. | July 27,1826 5 56 1160 |oceninnnns
- 122 51 W. 1
"14 . West of Horton REVEr. ....c.ocummimniiiiiieiiiiaceneees 69 50 N. | July 20,1826 034 | 1615 [cuennnnn
| 125 56 W. | (13 00) |
~, July 21,1826 125 , 500 {ereenennnn
i !
: | ! *
| |
5 [ | |
15 Polnt Fitlon.....coovuviiermnaniannn. e e, 70 11 N. | July 20,1826 | 034 ! 400 .nunn.n.
‘. : 126 14 W. | \
L “ ;o340 |
116 : Near Cape Bathurst.......cocoomnniiiiiiinoiiaoiaiinariaenrns 70 33 N. | July 19,1826 ! 12 07) ; 180 e
P 127 2t W, [ |
{' | ) oz -

1.6, Simpson: Narrative of the Discoverics on the North Const of America.
7-16. Franklin’s Second Expodition to the Polar Sea, London, 1828,
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Short seriés of tide observations, and results—Continued.

73

Uncorrected luni- e Ranges
tidal interval. Height of eorrecgted
Intervalg for phase
R ; corrected |~ el 1GE B ORSE
! fol]r{}gzn(s}i‘ts, . month, Tidal | Observation Station used for com- |y
time used time of hour. time. parison. 0.
High Low a{lnd e High Low {earz and .
water. ‘ water. of month. water. water. o(}urﬁlotgr?’g
! node. -
Range
U SO SO 3 ! 1
846 RS0 0,50 Joeevneere i Local ......... Flaxmen Island......... 2
817 joovunennnn VAR 18 VO S 0.74 *4. 84
126 i .......... {1021 18 U FUR P SN . 9.90 |..... [s [+ JORPRP N [ 1 TR 8
i .
) -/1 2 DR Rise0.02y ¢ 1 ... [ 1> T I, [+ [ TR PR 4
[ 15 0 AR IR Rise 0.88
I 1 2 i L OO SO Rise 0. 50
[0 X 2 PR PR Rise0.67 j............ 0. 65 9.64
030 ..ot ~0 04| Rise0.74
1117 ..., B .53 DU F RN A 9.20 {..... [+ T+ S B, [ 1 N 5
-
112 ..., 12181 Rise0.83 |............ 1.05 10,17 }..... [ 7 TR S el T 1]
652 cueeamnne ) S J FUUCROURR AU 2.8 |00 e@Ouereene. o 0eraieeeeeeecen 7
712 ..., 215 35 PRI PR PR 2.48 |..... [ 1 TR PP (s [« TN 8
83l lieonaenann BO08 | cceniennnn U PO PO 358 |evenedOnsaninn RN [ PO, Cmenren eens| 8
851 ).......... 811 |.ocanennsn P PN AP C3.041..... [ (- SN RO [ SN wsrsenrvauee 10
732 evenennnn B 18 |.eieriinnecfinecuncaansfecansenannnn 2.024..... [+ 1 TR SR L 1 S, wernf 11
843 |eennann.. . T 20 |eeranraeeriacancvsesunnlonnnancanans 808 .....doceceiiciiieendOueeniiunan ceneanna .12
586 .ciiininns {175 U PO E . P 2,32 j....- [ [ N P [+ [+ T, taecncnans 13
318 . P T P (PR R . L+ ' TORAURIINS O ; (' SRR, .14
335
[ 825 e, 310 [eoureeeeeeeafennn S AU 1145 ,
I ) R 300 foiieeeennns ceverinenas rreereens 1132 |.....d0ueeeenn Jeoeaonenn . veverenens| 16
| 160 (..... cenen 110 faeeaenaas PO PN P 0.62 |venenl0ueieennncfeneeedOaciiiiiveneeinenns] 16
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Short series of tide observations, and results—Continued.

; Time of—
I
] tMooxi’ts; . S
| Latitude ransits
‘INo. Station, and ., Date. Greenwich
longitude. meridian
* Gr. civil High Low
time. water. water.
° ! h. m. k. m. h. m
1| Point S8ir P. Maftland....ccvimiemrncinienenanenceaacnrcanns . 70 08 N. | July 18,1826 (11 11) 315 |eeaan..s
127 46 'W.
(7 14)
2 | BrowWel COVe.cucueneerrrcanarcsnecuannuannnssssesamasmccnens 70 00 N. | July 14,1826 19 43 1900 fooeeee...
. 130 20 W.
3] Atkinson Island.. ... o oiioimi i 69 556 N. | July 13,1828 18 46 1800 [o.eeeensns
130 43 W,
4 | Bay between Points Toker and Warren.c.o..oveeecnnvananans 69 43 N. | July 10,1826 16 11 1700 [ceeunnnnn.
131 88 W. | July 12,182 17 52 1848 Jovenennnnn
5] Polnt ToKer. corvianiiennrreaceranauecaceacaonmensncrssnenns 690 38 N. | July 9,1828 1523 1625 joennnnnnn.
132 18 W.
6| GBIy TSIANA. .. eeueeeinnnneneererrneena s i e n e na e 69 20 N. | Aug. 16,1825 (126) | 1300 |cerienenn.
135 41'W. 13 52
7| Polnt 8abIne. . viecneerenecrenmronricncsnenacocaanranacanonne 69 05 N. | July 12,1826 17 00 1302 crnnnnann
137 26 W.
8| West of Flaxman Island ....veveviinennneeiioinascanccncaen. 70 16 N. | Aug. 7,1826 14 58 |.ceaenu-.. 21 30
147 38 W. | Aug. 8,1826 (3 24) 230 [-eevenennn
15 49
Aug. 9,1826 (4 16)
16 42
0| BACKSTNIeh.eenns aeneran cannnereranmrnreseosananessssennes 67 55 N. | July 19,1849 1140 |efr 12 50 |-eeunne.e.
115 50 W.
10 | Point PeArCe..eeuesvenrcacsenssrsscsnnrsnccncsannannasananca 69 40 N. | Aug. 16,1848 101 800 |eenvnnn...
122 30TW.
19 62
11 | Cape Maltland.ceueeeneniceeiianr i ciiecseenes 70 08 N. | Aug. 10,1848 @8 17) 100 cecnenees
127 452 W, '
12 | Polnt AtKIDSOR .« ceeneeeeenencasaaansnvnrancacaeeranracnnnnn 69 55 N. | Aug. 6,1848 512) | eIr.6 45 |oeuruvennn
130 43?2 W.
13 | West of Polnt AtKINSon. ...cevuevriienuanroiennionacancann, 69 56 N. | Aug. 5,1848 (4 28) [eveoruonns 11 30
130 437W.
14 | Near Cape Dalhousie. .o iieeeiiniinccceiiiii i iiciiieine 70 16 N. | Aug. 4,1850 (21 06) {evenuenen 17 45
- 129 10 W. | Aug. 65,1850 9 37 000 [eevnennns
15 | Western horn of M’Kinley Bay.....cceccenuemiiieniiinennnn. 69 57 N. | July 30,1850 (16 46) |.o..e..nee 23 00
130 40 W. | July 31,1850 508 145 11 30
(17 32) 1700 [eevvcnnnns
16 | HoopersIsland..e.v.eeveeencoceoccncnnns teeerevnncnecssaconan 69 42 N. | Aug. 26,1850 222 |cir300]........ .e
134 50 W.

1-8. Frankln’s second expedition to the Polar Sea, London, 18

28.
9-13. Sir John Richardson: Arcticsearching expedition, New York, 1852, pp. 312, 169, 169, 164; or London, 1851, pp. 279, 264,
259, 253.
’14-16. Reports on the Arctic Expeditions, 1852; Commander Pullen to the Secretary of the Admiralty, pp. 40 88, and 51,
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Short series of tide observations, and results —Continued.

5

koS ‘ncorrecbed luni-

tidal interval. Height of— angss,
Intervals for phaose
e corrected = e ot
rox}'{gxrl%ng}ts, month Tidal | Observation | Station used for com- |y,
tin used time of | hour. time. parison. ©.
High Low and time Righ Low er' and
water. water. of month. water. water. ofﬂ%ig&?g
node.
433 haeieannns S ) S 12.06 | Local......... Flaxman Island ........ 1
1048 {aeeann.. b RO S SN SR R 7.85 l.u... [ 1> TR N 3 [ T, 2
[0 € S P, [+ 10 11 1 PRI PN PP 8.8 f..... [« 1+ DO PO L s TR, 3
049 4
0 56
102 &
1134 |oeieennann 5 R ) Y 8.08 i..... [« 1 YR PO L3 [ [ 6
8302 ccnuannns D10 |oeececracanafocrsccnaaccalosnencannans 6.02 |..... [ [+ SRR PR [« (N 7
.......... (i3 21 (UL SNSRI SRR IR ey PPN « (: SPPPPINSR SR |, MU ORI B
11 32
11 40
.................... 6 56 9.11
10 59
11 16
110 [eecenannen 027 | Rise 0.83 joeeeuurannen cdensencnnes 815 [aaeee L [ TN N (¢ {1 T, 9
689 faaaaanenn {130 10 RN PP IR 2.61 |..... [« [V SN F. U [s T 10
508 [eamcuennn. b 37 75 PN PRI AP, 12.80 j..... [+ [+ FOR PO A0ueiarerrresanannnns 11
133 atoennnas 210 liaviencancne|eoncrercscnnfonnancannian 10,95 {..... [+ [ SO 3 FUURR | TON S caccavaan 12
.......... 702 T 4B Jeneeernnncnnlaracenncnccs|snnancnoncss]  *0.21 [oiiadOminnennii]ienea@Ounnnncnenenniinna.] 13
.......... 9 08
2 b4
.......... 6 14
18 59 822
11 52
618
038 fceeinnanes [T N RN U A, 9.73 |..... [ 1/ DR M [ 1 S, crnsenraes 16
* Tidal hour inferred from LWI.

I’l‘his interval rejected
From LWI,
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Short series of tide observations, and results—Continued.

Time of—
tMoosg;s
ransits
No. : Station. . La;:legde Date. an;igx(;‘g%h :
longitude. Gr.civil | High | Low
time, water. water.
e k. m. h. m. h. m.
1] Whale Island, easternend of. .c.....ooiiiiiiiiienniininanaaa, 69 09 N. | July 15,1789 531 jcir. 600 )..........
: 4 134 30 W.
2 [ Herschel Island . cccicveeoiaairenneroneocaoennaennecaaeaaaal..| 09 34 N. | SBept. 14,1908 307 15 20 9 00
138 50 W. (15 382) 19 00
Sept. 15,1908 | - 3 58 15 00 800
(16 23) 19 00
Sept. 16,1908 449 17 00 10 00
(17 15)
Sept. 17,1908 | 540 19 00 11 30
Sept. 19,1908 (19 48)
Sept. 20,1908 812 10 00
(20 37)
Sept. 21,1908 9 00 11 20
(21 23)
Sept. 22,1908 9 46 12 00
(22 08) 19 00
Sept. 23,1908 10 30 12 00 8 00
(22 52) 19 00
Sept. 24,1908 11 13 13 00 8 00
19 00
3 | Atchilei River, Beaufort Bay, near Turner River............. 69 54 N. { Nov. 7,1006 420 11 00
: 142 00 W. (16 44) 16 00 21 00
Nov. 8,1906 5 08 11 30
4 | Shaviovel River, west from Flaxman Island.................. 70 10 N. | Dec. 11,1906 T B2 feceenamoreloveraamenn
147 00 W, (20 17D 21 30
Dec. 12,1906 8 43 8 50 326
21 10) 21 30 14 55
Dec. 13,1906 9 38 10 05 430
(22 06) 2 15 15 00
Dec. 14,1906 10 36 16 16 4 43
(23 06) . 16 05
Dec. 15,1906 11 38 000 6 05
11 40 a7 16
Dec. 16,1906 009 020 700

1. Mackenzie: Voyage to the Frozen and Pacific Oceans,

2. Letter from 8/Sergt. F'. J. Fitzgerald, R. N. W. Police, to Superintendent U. 8. Coast and Geodetic Survey. The given
low water readings seem to indicate that the exact low. water height was not recorded when {t fell below zero of the staff.

3. Observations made by Leflingwell and Storkersen.

4. Doctor Howe and Christopher Thuesen of the Mikkeélsen-Leffingwell expedition.
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Short series of tide observations, and results—Continued.

- f I 7
Uncorrected luni- { - ;
tidal interval. Height of— cﬁ?gc‘*'ﬁfd f
Intervals for phase !
bty time of | -
fo:];il;;%nilfts, ' month, Tidal : Observation Station used for com- ]Vo
time used time of hour. time. k parfson, [
High T.ow and tim High Low vear, and
water. | water. @ | water. water. | longltude
of month. of moon’s
node,
020 ..aeaes b 31 N P PR P 0.93 | Loeal .........| Flaxman Island........ 1
12 13. B3 feiaiiinannns 0.4 0.0 iiiiiivenifeenenacnne]onens [ [ PPN PN L 2
328 0.0
11 02 402 0.3
12 11 511 0.8 0.3
13 20 5 60 1.2 0.7
1412 ‘ 1.0
el 1.2
14 37 1.0
914 0.0
13 52 9 52 0.5 0.0
8 30 ‘ 0.0
14 08 g 08 . 025 0.5 0.0
747 616 feeuivicenanns . 0.0 E
13 22.0 6 30.2 0.80 9. 60
.......... [V N (N PP 1.80 leeieeieneenienennanaa] 150th West....|....cdoo. ceiiiaiiiiiiio} 8
11 40 4 18 0 32 2.07 1.77
22 703 1.61 0.42 9.98
................................................................................... (s [ SRR SR ;[ PP I |
113 2.30- .
0 07 7 09 2.28 1.87
0 20 é 12 2.58 1.87
0 21, 7T 20 2.20 1.84
1 08 &5 2 2.43 1.64
-0 21 6 37 2.10 1.67
5 20 1.67
0 &4 6 &9 2.53 1,77
0 02 5 37 2.33 1.80
2.92 2.13
0 11| 6 &1 TN 9
0 26.9 6 24.0 { 5145 2.43 1.80 0. 56 9.61

* Assumed.
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Short series of tide observations, and resu.lts—;Continued.»

Time of—
rongits
rang
No. Station. La.;;tude Date. %‘;ierf&ﬁ%h
longitude. Gr.oivil | High | Low-
time. ‘water. water.
. ° k. m. h.m. | "k m.
1| Bennett Island.... ..o orrionriiiaimarinriaraianseserasonen 76 41 N. | July 30,1881 (2 43) .19 26 13 25
' ’ 149 05 E.
15 04
July 31,1881 (3 25) 8 10 125
15 47 19 55 14 10
Aug, 1,1881 (4 09) 8 05 156
. 16 32 20 25 1425
Aug. 2,1881 (4 56) 825 2 40
17 19 21 15 14 55
Aug. 3,1881 (6 45) 913 315
18 11 22 25 15 40
Aug. 4,1881 (6 38) 1025| - 355
19 06 22 25 16 28
Aug. 5,1881 (7 36) 11 06 425
) 20 08 23 55 18 55
Aug, 6,1881 (8 36) 11 56 525
2 | Cape Flora, Franz Josef Land * .. ....coceimnniiciinnncnenn.te 79 56 N. | Aug. 26,1805 [C: T P DO,
49 41 E. 17 14 13 05
Sept. 3,1805 (11 29)
: 23 50 16 28
Sept. 4,1895 9 47
(12 09) 22 45 16 35
Sept. 5,1895 029
(12 48) 16 07

1. Geo. W. De Long: The Voyage of the Jeannette, Vol, IT.

2. F. G. Jackson: A Thousand

ays in the Arctie, p. 912, Observer, A. B. Armitage..
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Short series of tide observations, and results—Continued.

79

No.

Uncorrected Juni-
tidal nterval, Helght of— oanges,
Intervals for phase
corrected tir?x et .
l‘oﬁg&ﬁl{t&, month Tidal Observation Station used for com-
time used time of hour, time, parison.
Hi%h L%w and time Hltgh L%w earftmtlid
water. | water, water. water. ongitude
of month. of ugloon’s
node.

4 21) 10 42).....0ie.... 2.67 0.20 | o iieniannnns Local time, Teplitz Bay and Point
European Barrow combined.
date.

4 45| 10 21 2.76 0.48

4 08 10 45 2.83 | 0.61 -

3 56 10 08 2.82 0.58

3 53| 10 18 2.92 0.568

3 30| 10 o8 ) 3.00 0.79

3 56| 10 00 2.94 0.94

3 28/ 9 3.08 102

4 14 9 &5 2.98 1,17

3 47 9 44 3.06 1.32

3 19 9 48 2.83 1.40

3 200 9 19 : 3.00 1.38

3 49| 9 19 2.75 1.60

3 2 9 19 4 43 3.11 1,68

10 61

3 51,1 9 58.6 : 2.91 0.98 2.50 6.62 .

.............................. soleeremeennneiieieeceiin]iiiiiiiiiii e annen o .| Localt........| Cape Flora..............

8 18 1.60

4 59 0.81
g 67 1.67
10 36 4 26 1.58 0.42
, 62
3 19 { X 9928 0.6
931.0| 4147 408 1.8 0.62 0.88| .83

* Flood from west,

t Assumed,
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ERRONEOUS TIDAL DATA NEAR MERIDIAN 141° w.

On page 178 of his Narrative of the Discoveries on the North Coast of America,
etc.; Thomas Simpson says: ‘It was high water about 4 o’clock, both p. m. and
a. m.; rise of the tide six inches.”” This quotation refers to August 11 and 12, 1837,
the locality of observation being a short distance east from Demarcation Point.

In the table given on pages 68 to 79 it will be seen that these observed times
of the tide give IV.84 as the tidal hour.

In the same table it will be noticed that observations taken by Leflingwell on
November 7 and 8, 1906, a few miiles west of Demarcation Point give 1X.98 as the
tidal hour. This value agrees well with the tidal hour for Herschel Island, IX.60,
obtained from observations taken by the Royal Mounted Police in September, 1908.

These recent values show that the time of the tide in the vicinity of Demarca-
tion Point does not differ materially from the time, wherever observed, for the coast
line extending from Point Barrow to and beyond the mouths of the Mackenzie
River. There are, therefore, no indications from the tide of the existence of an
island lying off the Alaskan coast and which I indicated upon a map first published
in the National Geographic Magazine (Vol. 15, 1904, p. 256). In inferring its exist-
ence, great weight was given to the above-quoted statement of Simpson’s, which
embraced the only definite information available at the time. It now turns out to
be erroneous. Perhaps ‘4 o’clock’ is a misprint for ‘9 o’clock,” a time in fair
accord with the facts. Such a mistake could easily have occurred on account of the
similarity, in some manuscript forms, of the figures “4’” and ‘“9.””.

DIRECTION OF TIDAL STREAMS, AND OF APPARENT WAVE PROGRESSION.

The direction of flood stream generally coincides with the direction of wave
propagation or of apparent progression of the time of tide. The flood stream at any
given point may be defined as the stream whose maximum velocity falls on the
rising tide and does not occur later than the time of local high water. The direc-
tion of the flood stream can therefore be ascertained by making tidal and current
observations at any given station, whereas the-direction of tidal progression can be
ascertained with certainty only by knowing the times of tide at two or more stations
situated a moderate distance apart.

In the following table, entitled ‘‘Tidal streams,” the directions are generally
those in which flood streams set, or are supposed to set, and are not necessarily the
directions of apparent wave progression. In several instances the observers, or the
authorities cited, have doubtless mistaken the flood for the ebb, and vice versi.

QUOTATIONS RELATING TO THE DIRECTION OF THE FLOOD STREAM AT POINT BARROW.

(71° 23" 33"" N., 156° 20’ W.) ‘‘The configuration of Point Barrow afforded
me a decisive opportunity of ascertaining the direction of the flood and ebb tides.
Both were equally strong: the former coming from the south-west, and sweeping
round the point; the latter retiring in the reverse direction. When we arrived, the
morning tide had just turned, and the fall was fourteen inches. The moon belntr
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then three days old, the time of high-water at full and change will be noon. The
afternoon tide was still rising when we took our departure at 1 P. M., and I could not
help remarking that the velocity of both ebb and flow was far greater than the incon-
siderable rise and fall would have led me to expect.” *

(Boat Extreme, 71° 03’ 24’/ N., 154° 263’ W.) ‘‘Mr. Dease had observed a
pretty regular semi-diurnal tide, which rose on an average fifteen inches, and came
along the reefs from the north-west. This coincides with my own remarks at Point
Barrow, except that there the tide flows from the south-west, because such is the
trending of the land to Behring’s Straits. There can; therefore, remain no doubt
that this western part of the Arctic Sea receives its tides from the Pacific.”* '

(Elson’s Bay.) ‘“The tides have been registered hourly for nine months, and
the result is that the flood makes from the west, and the mean rise and fall in Elson’s
Bay is seven inches. The time of high water a.t full and change is 1 p. m.; but great
irregularities occur from the wind, the rise being scarcely perceptible. Wlth fresh E.
and N. E. breezes, whey with S. W. gales it amounts to 3% feet.”t [The substance of
this note appears upon United States Hydrographic Office Chart, No. 1189.]

(Ooglaamie.) ‘‘Flood. tides came from the southward and westward and there
was & prevailing current setting to the northeast. The ebb current slackened but
did not reverse this current.

““The da.lly rise and fall of tide is qulte small, being about 6 or.7. inches, but
during the series of observations [Feb. 26 to June 17, 1883] the level of the sea va,ned
more than 3 feet.”’

For results of tidal una,lys1s of these observatlons, see t&ble given on pages. 40

" to 43.

As mentioned elsewhere in this paper, a few current observations taken by
Collinson on July 25 and 26, 1851, also seem to indicate that the flood stream
comes from the west.

* Thos. Simpson: Discoveries on the North Coast of Amerlca,, 1836—1839, Pp- 161, 162, 167, 168,
t Accounts and Papers, Navy, Vol. 42, 1854, p. 162.
1 Lieut. P. H. Ray: Report of the International Polar Expedition to Pomt Barrow, Alaska, p. 678,
and map opposite p. 28.
62730—11——6
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Tidal streams.

- Locality or station.

Latitude.

Flood.

Loogitude.

Direction.

Velocity.

L

&

8B BY

81

32

36

36
a1

Cape Flora, Franz Josef Land

Southeast coast of Melville Island .
Boutheast coast of Byam Martin Island.
Cape Welsford.....ovemieinnaimncnnronvnennnen
Winter Is1and. ... vivveeniiinvenenieerveenens

About 3 miles northeasterly from Adderley
blufl, west side of Fox Channel.

Narrows, Fury and Hecla Strait.....
East of Demarcation Point.............. casens

‘Western part of Barter Island...coveveennnnnnn
West of Barter Island
East Flaxman Island

Boat extreme, east of Point Barrow
Point Barrow to Coppermine River
Cape Alexander, east of Dease Stralt..........
East of Dease Btraft.....cvoescecvriaonanaanans
Near Point Barrow

MeClure Straft. ...ooenneeiiiininiieniisiiee
North of Penny 8traft....occoeiveiimiiennnnnan
Dease Strait, off Cambridge Bay......... :
Between: Griffith and Cornwallls Islands...
West coast of Baring Land......ccceeeenunnnn.
Polnt Barrow.

Table Island, north of Grinnell Land..........

Northern part of Wellington Channel..........

Prince of Wales Stralt. ....ooeniennnnennnnan...

-

Bellot Stratteose.eeeneeeennn.. eeeearaes

Between Mackenzie and Coppermine rivers....
Bay of Mercy, Banks Land. c...coevrieesracnne

a ’ L ’
North. West.
74 58

eir.

107 04
103 45
84 40

Not-clear, southward (?)....

South-southwesterly ...
Southerly...ocveeununnn

Westerly...........
Nof clear. .
Northwest...covmvrmmenen.ns
Eastward. coccvveinnacilon.n

Westward..e.oeeeaeneennnn.

Southerly (T)aeeevocnaneenn.

EastWard. ceeeeeennnnnnss .-

2} knots at springs.
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Eastward....... 2 knots..... wene
Westeeuornenansl. Neasnasarsaniean
Westward...... 2%  knots at

easterly.

Nearly ¢ knots
with tide.

Simpson: Discoveries on the North Coast of
- America, p. 123,

Ibid, p. 161
Ibid., p. 167
Ibid., pp. 288, 288
Ibid., p. 367..
Ibid., p. 363
Collinson: Journal of H. M, 8. Enterprise, pp.
138-142.

Ibid,, p. 201

Reportson the Arctic Expeditions, 1852, p.116...

Arctic Expeditions in Search of Franklin,
1852-53, pp. 59, 60. i

Accounts and Papers, Navy, Vol. 42, 1854, p. 162..

Accounts and = Papers, Aretio . Expedition,
1854-5, Vol. 85, pp. 118-120.

Belcher: The Last of the Arctic Voyages, Vol. I, |
p. 105.

Belcher: The Last of the Arctic. Voyages, Vol. II,
p. 219,

Pagsags, p. 197.
Richardson: The Polar Regions, p. 231

[McClure: The Discoveries of the North-West

181-183.
Richardson: The Polar Regions, pp. 186, 230... ..
Richardson: The Polar Regions, p. 230
Osborn quoted in the Threshold of the Unknown
Reglon, Markbam, p. 222.

Jaokson: A Thousand Daysin the Aratie, p. 812
Stream turns 20 minutes before high water or
low water.

{McCllntock: Franklin and his Discoveries, pp.

Tidal streams. -
Ebb. Current.
Remarks. No.
Direction. Velocity. Direction. Velocity. |
3
Parry’s First Voyage, p. 60 1
Ibid., pp. 62-63.c.ccaeenaan.n. 2
Parry’s Second Voyage, P40, cvciiiinrenninnenan 3
Tbid., D 2470 e e ie e e e e eaaeaaan 4
....................................................................... Iid., Pe280.cnnniveeennirasineaivensssoncsnnsnsd B
Northeasterly... Ibid., p. 253 N
North-northeast Ibid., p. 257 7
Ibid., p. 263 8
Ibid., chart at end of volume.....c.ouenvvaninnen 9
..... 4 L s i |1
Thid., Pp- 310, 836, 337« e eeueracivionanneancnanns 11
Franklin’s Second Expedition to the Polar Bea, | 12
p. 138.
Ibid., p. 147

26"

28

31
32

33
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NONTIDAL OR DRIFT CURRENTS IN THE ARCTIC REGIONS.

NOTES.

The voyages of the Jeannette and the Fram, and the sledge journey of Mikkelsen
and Leflingwell, appear to establish beyond all reasonable doubt the existence of a
broad west-going offshore current or drift which extends from the mouth of the
Mackenzie River westward, north of Point Barrow, New Siberia, Franz Josef Land,
and the Spitzbergen Islands, and finally emerges from the Arctic as the principal
constituent of the current which passes between Greenland and Iceland, around
Cape Farewell, and up the eastern shore of Baffin Bay. Peterman’s map of 1865
(see Fig. 1) indicates that the currents north of Alaska flow westward. Collinson
found the set of the current, not far from the shore, to be eastward around Peint
Barrow.

The general set of the waters through the Arctic Archipelago is easterly and
southerly into Baffin Bay. This east-going drift was noticed by McClure as far west
as Baring Land, and Collinson observed it in Dease Strait. Captain Bernier states
that ‘‘the general output runs to the eastward” in McClure Strait. Further east-
ward the set is very pronounced, especially in Bellot, Fury and Hecla, and Hudson
straits. McClure found large quantities of drift wood in the Prince of Wales Strait,
which probably came from the Mackenzie River; but Amundsen found the quantity
of driftwood much greater to the west of the mouth of the river than to the east of it.
The fact that a cask set adrift in 1900 off Cape Bathurst was picked up on the northern
coast of Norway in 1908 seems to indicate that the dividing point between the west-
going and east-going currents may lie at times as far east as Cape Bathurst.

The easterly set north of Grant Land and Greenland, observed by Peary, forms
a second constituent of the current flowing southward along the eastern coast of
Greenland.

The direction toward which the wind blows is often in general accord with that
taken by the drifting ice and surface water. The small evaporation in high latitudes
and the influx of large rivers necessitate a permanent discharge of fresh water from
the Arctic into the Atlantic Ocean. The lighter water remaining near the surface
produces a southward downward slope and so southerly-flowing superficial streams;
it also necessitates a slow northerly—ﬂovwng undercurrent.

Accordmg to Buchan’s chart, the region of hlghest barometer for the Arctic
waters is in the vicinity of Cape Bathurst while the region for lowest barometer lies
close to Cape Farewell.

The prevailing winds at Pomt Barrow are from east-northeast. Durmg the
drifting of the Fram, the wind was from the east rather than from the west. The
prevailing winds east of Greenland are from the northeast. The winds through the
American Archipelago are, as a rule, from the north or northwest. Peary found
westerly winds north of Grant Land and Greenland.
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CHAPTER 1V.
DISCUSSION AND SIGNIFICATION OF RESULTS,

COTIDAL CHARTS.

The cotidal chart accompanying this paper shows the Greenwich lunar time of
the occurrence of mean high water. In its construction the mean or corrected estab-
lishment has been used. This is generally about twenty minutes less than the
establishment referred to the day of full and change. It also differs slightly from the
establishment or interval obtained from the M,—tide alone. The side of the line
upon which a Roman numeral is written indicates the direction in which the wave
appears to progress. Changes in the time or hour of the tide in going from place to
place are spoken of as ‘“‘progressions,” although in many instances the character
of the tide has little resemblance to a wave progressing at the rate due to depth; that
is, at the rate /g & where & denotes the depth expressed in feet.

The Arabic numerals scattered over the cotidal chart indicate the mean ranges
of the tide expressed in feet or in feet and tenths of feet, somewhat in accordance
with the probable accuracy of the determination. These values are supposed to refer
to the -actual or observable mean ranges of tide and not to the strictly semidiurnal
tide alone; that is, they include small effects due to the existence of diurnal compo-
nents and harmonics of the semidiurnals. If the diurnal wave is so large that only
one high water and one low water occur daily when the moon is near extreme
declination, the diurnal components are omitted from the computation of the mean
semidaily range of tide, and the resulting ranges are bracketed on the chart.

In the descriptions of the semidaily tides given beyond, the ranges used have, for -
convenience, generally been those shown upon the chart; and so for theoretical pur-
poses a slight allowance would have to be made for this fact. The use of the word
““semidiurnal’’ will be confined to regular waves having periods of about one-half
day each. The context will generally show whether or not it is necessary to dis-
. criminate between the words ‘‘semidaily”” and ‘‘semidiurnal.”

Cotidal charts for all portions of the world are given in-the Coast and Geodetic
Survey Report for 1904 (Manual, Pt. IV B). Some modifications have been made in
the cotidal charts shown on pages 533-536, Popular Science Monthly, Vol. 74 (1909).

IMPERFECT EQUILIBRIUM TIDES.

. The dimensions .of the oceans are such that they can not assume equilibrium
forms in a half-day period. The dominating semidiurnal tides in-almost all localities
are due directly or indirectly to wave motions or oscillations where the inertia of the
water plays an important part. There are a few land-locked portions of the sea
where approximate equilibrium tides predominate—especially along those coasts
which lie farthest from large openings. Examples of this are the eastern half of the
Mediterranean Sea, the western portion of the Gulf of Mexico, and the southwestern
corner of the Caribbean Sea.

86
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For the monthly and fortnightly disturbances, the entire ocean is inapproxiina.te
equilibrium with the forces acting upon it.
 The predominating diurnal tides in several instances show a tendency to. obey
the equilibrium theory, not only in those bodies or arms of water which are largely
surrounded by land, but also in extended gulfs or bays. The western portion of the
Atlantic Ocean obeys, in a measure, the equilibrium theory in the production of its
~diurnal tides.*

The Arctic Ocean-being nearly surrounded by land would, if everywhere of suffi-
ent depth, certainly obey the equilibrium theory in reference to its diugnal tides.
As a matter of .fact, observations indicate that the diurnal tides in certain parts
of the Arctic Ocean are largely equilibrium tides produced in this ocean; while those
found in other parts of the Arctic are propagated into it from the northern extremities
of the Atlantic Ocean.

The manner in which these Atlantic diurnal tides are formed is somewhat uncer-
tain, but they probably originate through the action of tidal forces upon the waters
of certain portions of the ocean which are partially surrounded by land, and in ac-
cordance with the following sta,tements which relate to a mode of producmg 1mperfeot
equilibrium tides:

Consider a large bay which ha.ppens to be somewhat parabolic or V-like in form.
Suppose the ocean or sea of which it'is a branch to be so extensive that equilibrium
tides in the main body are 1mposs1ble It is required to show how an approximate
equlhbnum surface may exist in'the bay and its approaches at any given instant.

By hypothesis, the ocean of which the bay forms a part can not at any time be
in equilibrium with gravity and the tidal forces. At the time when the forces act
strongest towards the head of the bay they are capable of holding its waters on a slope
(could they attain to this eondition), thus producing high water over the bay. The
horizontal oscillatory movements of the ocean may be largely lost or dissipated and
still set up the assumed surface slope of the bay; because an ocean disturbance, or
pulse, of long front, advancing towards the bay will, upon entering, experiente lateral -
reflections which tend to destroy the oscillatory movement and to heap up the water
in.the focus-or axis of the bay, thus making an imperfect equilibrium tide possible.
‘The nearer the head of the bay, the nearer will the slope of its surface approach the
slope which the tidal forces are capable of directly maintaining for ‘the given time.
At the mouth of the bay the surface is-not tilted in accordance with the forces and
there the range of the tide may be supposed to be comparatively small.

On account of the small diurnal fluctuation in the slope of an equilibrium surface,
no considerable diurnal tide can arise in this manner unless the distance from the
head of the bay to the main body of the ocean is considerable. -

" The principal bays or embayments where imperfect equilibrium tldes formed
in this.manner either dominate or seriously modify those produced otherwise are
probably the following: The northern angles or portions -of the north Atlantic
Ocean, the southeastern corner of the Pacific Ocean, Bay of Panama and ap-
proaches(?) Gulf of Alaska, Ross Sea, Bay of Bengal, and the Arabian Sea.

o *Coast and Geodetic Survey Report, 1900, pp. bb4, 5565, 660, 661,
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High water produced in this manner occurs at about the time when the direc-
tion of the tide-producing forces coincides with the axis of the bay and are acting
toward its head.*

AMPHIDROMIC REGIONS.

The position of several no-tide points and the surrounding amphidromic regions
-are shown upon the chart of cotidal lines and also in the table here given:

Position of no-tide point.

Location of amphidromic region.
Latitude (N.). {Longitude(W.).

o 7 R o ¢

Between Shetland and Faroe............ © 6139 5 25
Between Faroe and Iceland P 63 06 10 18
Off coast of Peary Land................. 83 45 50 30
Foxchannel...oovveiiiimanaaiaa., 68 09 79 00

Norton Sound...............o..o... 63 53 163 41

From each of these points cotidal lines radiate and the tidal hours are num-
bered progressively from I to XII. Most of these regions have been pointed out
and briefly explained in the Coast and Geodetic Survey Report for 1904, pages
332-338, 379, 388, and 395 (Manual, Pt. IV B).

There are possibilities for still other amphidromic regions where the geography
is conjectural. A narrow gulf having regular sides and a closed end, and a depth
such that its length is more than }4, may constitute or possess an amphidromic
region; e. g., Norton Sound. If v denote the velocity of the tidal current expressed
in feet per second then the horizontal deflecting force due to the earth’s rotation is

‘ - 0.000 145 842 v cos § - 19)
poundals, where @ denotes colatitude. This force divided by ¢ gives
0.000 004 533 18 v cos 0. (20)

It acts towards the right in the Northern Hemisphere and towards the left in the
Southern. This is the gradient or transverse slope of a narrow stream, arising
from the earth’s deflecting force. :

Now the maximum velocity across the nodal line of a gulf rectangular in

A 'g_. x 21

where A’ denotes the amplitude or semirange of the tide at the head of the gulf,
and % the half-tide level depth of the water.t
The range of tide at either end of the nodal line due to the earth’s rotation is
0.000 004 533 v cos 0 xlength of nodal line or width of gulf. (22)-

The maximum velocity of the tidal current for a progressive wave is A’.\/%

* For the magnitude and direction of the tide-producing forces see Coast and Geodetic Survey
Report, 1900, pp. 547, 548, and Fig. 1 (Manual, Pt. IV A).
1 Coast and Geodetic Survey Report, 1907, p. 277 (Manual, Pt. V).
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where A’ denotes its average amplitude. Such a wave is generally due to openings
at or near the head of the gulf; but its amplitude can not generally be determined
with much accuracy from geographical considerations alone. It is, therefore,
sometimes difficult to see in advance whether or not progressive waves will prevent
the occurrence of amphidromic regions even where the soundings and shore lines
are well known. i

In straits or channels the amplitude of the progressive wave is generally suffi-
ciently great for preventing the occurrence of amphidromic regions. An exception
occurs when a strait connects two bodies whose tides are in opposite phases, that is,
whose tidal hours differ by six. The oscillation in the strait is then stationary or
nearly stationary; and would, but for the deflecting force, or the presence of pro-
gressive waves, possess a nodal line crossing the strait somewhat nearer to the
body having the smaller tide than to the other body. But the presence of the deflect-
ing force or of certain progressive waves may produce an amphidromic region in
the strait or channel, and this will be characterized by a no-tide point instead of
by a nodal line.

The flood velocity in a progressive wave attains its maximum value at the
time of local high water. If such a wave pass between two shore lines of considerable
length but not too far asunder, the range of tide will be greater upon the right side
than upon the left, supposing the observer to be facing the direction in which the
wave is propagated. The reverse of this will be the case in the Southern Hemisphere.

This explains why the range of tide is greater upon the western coast of Spitz-
bergen than upon the eastern coast of northern Greenland. It also partially
explains why the range of tide is greater along the coast of Norway than along the
eastern coast of Greenland to the northward of Iceland. It is practically certain
that to the northward of Davis Strait the range of tide is considerably greater along
the Greenland coast of Baffin Bay than along Baffin Island, which constitutes the
western coast. The cotidal lines must spread apart upon the eastern coast and
crowd together upon the western. The openings near the head of the bay have been
assumed to prevent the occurrence of a no-tide point and an amphidromic region.
But the meager tidal information for Scott Inlet and River Clyde, p. 69, on the
- coast of Baffin Island, indicates the necessity for a no-tide point situated, say,
between Cumberland Peninsula and Disko Island. This matter could be settled by
procuring observations in Home Bay.

The amphldromlc region off-Peary Land deserves special cons1dera,mon The
stationary oscillation in Smith Sound, Kane Basin, and Robeson Channel extends
along the éoast of Peary Land, the trend of which is about the same as that of
Robeson Channel. The deflecting force of the earth’s rotation gives the mouving
water a tendency to crowd towards the coast of Peary Land on the northeasterly-
gomg stream and a tendency to leave this coast on the stream going southwesterly.
It is therefore possible for this motion to sustain a considerable transverse slope if
once such a slope could have originated. That is, the force due to slope or pressure
gradient urging the water away from or towards the coast at any given instant may,
for & certain form of surface, approximately balance the deflecting force tending to
pile it up along, or withdraw it from, the coast.
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As already stated, the water surface partakes of a transverse slope in a stream
not too wide and having banks along both sides. Cases like this are not difficult to
understand. But where there is only one bank, ag in the present instance, it is not
s0 easy to see how the transverse deflecting force can cause a transverse slope,
although it is easy to see how it could aid in sustaining such slope. The velocity,
and so the deflecting force, will be considerable even where the stationary wave from
the strait joins the practically tideless sea, say at Cape Payer.

The stationary wave is accompanied by a small dependent progressive wave
due to irregularities in shore line, depth, and cross section of the stationary tidal
" streams. The fluctuation in the surface level produced by this progressive wave
may be such that the instantaneous transverse slope of the surface will, for a portion
of the coast concerned, agree with that implied in the deflecting force connected ,
with the stationary oscillation. Where this is the case the deflecting force will
cause the resultant tide to exceed in size ‘what the progress1ve wave alone would
have been in the absence of such force; but where the reverse is the case the tide
will be reduced by the action of this force

Regardless of the existence of any deflecting force, the range of tide can not
suddenly decrease to zero as one passes from a strait having a good rise-and-fall into
a pra,ctlcally tideless sea.

NECESSITY FOR A TRACT OF LAND, AN ARCHIPELAGO, OR AN AREA OF SHALLOW
WATER IN THE ARCTIC OCEAN.

Since Nansen’s discovery of ocean depths along the track of the Fram it has
been quite generally assumed that deep water covers all or nearly all of the unknown
Arctic territory situated to the northward of the known land masses. That such
is not the case can be conclusively proven. But there is difficulty in showing with
certainty whether land or very shallow water is responsible for certain observed
phenomena.

The following are a few well-established facts which show at once the necessity
for land or shoals:

(1) At Point Barrow the flood stream comes from the west and not from the
north, as the hypothesis of an extended and deep polar basin implies :

- (2) The range of the semidaily tide at Bennett Island is 2.5 feet, W}ule it is
only 0.4 foof at Point Barrow and 0.5 foot at Flaxman Island.

(8) The observed tidal hours and ranges of tide show that the semidaily tide is
not, propagated to the Alaskan coast directly across a deep and uninterrupted polar
basm :
* The tides along the northern coast of Alaska could not, under the hypothesus
of an uninterrupted deep basin, differ materially in time from those occurring upon
the northern coast of Bennett Island. For, while the distance from the Spltzbergen
Islands and northeastern Greenland to the Alaskan coast somewhat exceeds that to
Bennett Island, the shoals around this island greatly exceed any likely to occur off
the Alaskan coast. Notwithstanding the shoals around Bennett Island, the observed
tidal hour at Rudder Point, the island’s southem extremlty, is VI 6, Whlle the
tidal hour af Flaxman Tsland is TX.5.
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"The semidiurnal tides produced by the tide-producing forces acting upon the
waters of the Arctic Ocean are small because these forces vanish at the Pole. For
a deep sea circular in form, with center at the Pole, the theoretical equilibrium
semidiurnal tide would agree with that known as the ‘““uncorrected’” equilibrium
tide. At the margin of a zone having a radius of 10° the theoretical range amounts
‘to 0.05 foot, and for one having a 20° radius to 0.2 foot. These are negligible
quantities when compared with 2.5 feet, the range of the semidaily tide at Rudder
" Point, Bennett Island, showing that thls tide must be transmitted from the Atlantic
Ocean If the deep-basm hypothesis were correct, there could be no reasonable
doubt that since the tides at Bennett Island are derived from a propagation directly
across & deep-polar basin so must be the tide along the northern coast of Alaska.
The observed tidal hours show this to be impossible.

(4) The observed ranges of the diurnal tides at Teplitz Bay, Bennett Island
Pitlekaj, Point Barrow, and Flaxman Island have less than one-half of their theo-
retical equilibrium values based upon the assumption of an uninterrupted and deep
polar basin. -

The equilibrium theory should apply especially well to the diurnal tide in =
body like the Arctic Ocean if its bed consists mainly of a single deep basin; and the
ranges of the diurnal tide should exceed their equilibrium values Where'ver the tide
has progressed from deep water over extensive shallow-water belts along the coasts.

- But, as already stated, the observed ranges of the diurnal tide are surprisingly small.

SHAPE AND SIZE OF HYPOTHETICAL LAND

From various indications it will be. assumed that the land in question is trape-
zoidal in form and that it contains nearly half a million square statute miles.

One corner has been placed to the northward of Bennett Island. This appears
to be necessitated by the direction and velocity of the Jeannette during the last
five months of her drifting; also by the diminution in the range of the semidaily
tide from 2.5 feet at Bennett Island to 0.2 foot at Pitlekaj, 0.4 foot at Point Barrow,
and 0.5 foot at Flaxman Island. The small range of the diurnal tide at Bennett
Island indicates the existence of a'large tract of land lying between this island and
the Arctic Archipelago of America.

Another corner has been placed to the northward of Point Barrow. This
assumption assists in explaining the eastward set of the flood tide at Point Barrow;
also the westward drifting of the ice, well off the Alaskan coast, observed by
Mikkelsen and Leffingwell *

* From this corner the coast line is assumed to trend in-an easterly direction
nearly to Banks Land, thus forming the northern boundary of Beaufort Sea. -Such
a boundary is indicated by the westward drifting just mentioned, by the age of the
ice in Beaufort Sea, by the probable course taken by a cask set adrift off Cape
Bathurst and picked up on the northern coast of Norway, also by the magnitude
of the[ra.nge of the diurnal tide at Point Barrow and Flaxman Island.

- Another corner has been placed to the northwest of Banks Land. But Whether
the unknown land approaches nearest to the known lands at Banks Land, Prince

* * It is interesting to note here that in 1865 Petermann mferred the oﬁshore currents north of Alaska
to flow westerly. (See Fig. 1, and pp. 84, 85.) ) .
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Patrick Island, or at some point farther eastward seems to be an open question.
The fact that the time of tide, as shown upon the cotidal chart, is but little later
at the mouths of the Mackenzie River than in McClure Strait indicates that the
tide in the former locality is not. greatly influenced by the tide coming from the
latter. This may indicate that the polar land approaches nearer to Banks Land
than to Prince Patrick Island. The indications just noted in reference to the
northern boundary of Beaufort Sea also apply to this corner of the trapezoid which
forms the eastern terminus of this boundary.

Another corner has been placed northwest of Grant Land. This is mdlcated
by the discovery of Crocker Land by Peary; by a shoaling north of the eighty-fifth
parallel observed by Peary, viz., 310 fathoms in latitude 85° 23’ N.; by the eastward
progression and range of the semidaily tide wave at Cape Columbia; and perhaps
by the eastward drift encountered by Peary in 1902 and 1906.1

The coast line next the Pole is somewhat uncertain in position. The fact that
the range of the semidaily tide is 0.4 foot at Cape Morris Jesup, 2.9 feet at Port
Virgo, 1.9 feet at Treurenberg, 2.5 feet at Mossel Bay, 1.1 feet at Teplitz Bay, and
2.5 feet at Bennett Island indicates that the Arctic basin traversed by Nansen is
limited on the side nearest the Pole; the small size of the diurnal tide at Teplitz
Bay is a further indication.

SEMIDAILY TIDES IN ARCTIC WATERS.

These tides are derived almost entirely from the tides generated in the North
Atlantic Ocean. This is best illustrated by the accompanying chart showing cotidal
lines and the average amount of rise and fall. Wherever ranges are given to tenths
of a foot, it is safe to say that the time and height of the tide are fairly well known
from observatlon On the other hand, the greater the dlstance from such pomts
the greater, as a rule, will be the room for conjecture.

" The semldally tldes consist chiefly of two fairly distinct branches which may,
for convenience, be spoken of as the Greenland Sea branch and the Baffin -Bay
branch.

From the northern end of the North Atlantic tidal system where the range-is
large (the mean range at Reykjavik being 10 feet) a disturbance sets out through
Denmark Strait. Another disturbance, coming chiefly from the loop of the North
Atlantic system off southwestern Europe, passes up the outer coast of Ireland,
Scotland, and Norway.

The tlde in Greenland Sea is a resultant of these two disturbances; it is nearly
simultaneous over this entire sea, and has at Jan Mayen a mean range of 2.9 feet.
The tide proceeds from thence both northward across the deep waters of the Arctic
Ocean to Bennett Island and eastward across the shallow Barents Sea to the coast
lying south of Nova Zembla. The tides of Kara Sea, the Gulf of Obi, and the
Yenisei River probably result from the wave passing north of Franz Josef Land,
as shown upon the cotidal chart.

From Bennett Island to the northwestern coast of Alaska the depths are fairly
well known; but to the northward of the track of the Jeannette no soundings have

- +8ee appendix to Peary’s book ‘‘ The North Pole,” entitled- “Summary of Bathymetncal Tlda.l
and Meteorological Observations.”
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been made. There is, therefore, a possibility that the tides at Bennett Island and
those occurring at Point Barrow may not be connected in the manner shown upon
the chart.

It is a remarkable fact, now thoroughly established, that the tidal hour for the
northern coast of Alaska is very nearly IX3. It is also known that the tidal hour
increases in going eastward from Beaufort Sea to Dolphin and Union Strait.

The range of tide increases from 0.4 foot at Point Barrow to 0.5 foot at Flaxman
Island and 0.8 foot at Herschel Island. This fact, taken in connection with the
probable rapid change in the tidal hour between Icy Cape and Point Barrow and the
slow change occurring eastward from Point Barrow, seems to indicate the existence
.of a stationary wave about $4 in length, extending from Banks Land to Point Barrow.
This would imply an average depth for Beaufort Sea of 450 fathoms. The depths
found by Mikkelsen and Leffingwell north of the parallel 71° 20’ were 339 fathoms,
with no bottom. The observations of the set of the current off Point Barrow taken
by Collinson on July 25 and July 26, 1851, indicate that the maximum of the east-
going stream occurs about 24 hours before the time of high water for the northern
coast of Alaska.

Combining the values at Point Barrow with those at Flaxman Island we have,
from the table given on pages 40 to 43,

$,°—M,°=413°, 8,/M, =0.40%, M,° — N,°=24°, N,/M,=0.154.

The corresponding quantities for Teplitz Bay, Treurenberg, and Mossel Bay com-
bined are 50°, 0.39, 27°, 0.21. This shows that by whatever route the Greenland
Sea branch of the semidaily tide reaches the northern coast of Alaska; it must be
combined with a branch or source having a considerably smaller age. Such a tide is
probably formed by the transverse action of the tidal forces upon the waters of
Beaufort Sea. .If so it would be an imperfect,equilibrium tide of small age, the range
depending upon the width of the Beaufort Sea. If the width is 6% degrees of a great
-circle, the theoretical equilibrium value of the M, — range would be for the latitude
of Beaufort Sea, say 724° N., about 0.08 foot. A wave o¥ this range having zero &s
age could well accelerate a wave having a range of 0.3 or 0.4 foot, and an age of, say,
60 or 65 hours, as much as 10° or 12°; and so lessen the age by this amount. If
the range of the tide produced in Beaufort Sea, or coming from other sources where
the ages are small, be greater than this, the age of the observed or resultant tide will
be lessened still more. The theoretical equilibrium value of the ratio S,/M, is
0.46531. This, which may be regarded as the ratio for the tides originating in Beau-
fort Sea proper, will, when combined with the above value for northern Spltzbergen,
give very nearly the value for Point Barrow and Flaxman Island.
For Winter Harbor, Melville Island, we have

$,°—M,°=49°, S,/M,=0.59, Mzo"Nz°=38°: N,/M,=0.14.

The age, 49° or 48 hours, agrees well with that found by McClure in the Bay of Mercy,
viz.,-about 50 hours. Suppose now that a portion of the tide in Beaufort Sea comes
from' the east through McClure Strait. The phase age of this portion will not be
much in excess of 50 hours. Consequently, one will not have to assume an age as
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great as 60 or 65 hours as the age of the derived tide in Beaufort Sea;nor that the
portion of the tide generated in this sea shall exceed 0.08 foot. But, as elsewhere
noted, the early tide in the vicinity of the mouth of the Mackenzie River indicates
strongly that no great portion of the tide in the Beaufort Sea comes from the east
through McClure Strait.

‘The parallax age being somewhat less for Point Barrow and Flaxman Island
than for the northern coasts of Spitzbergen and Franz Josef Land and Winter Harbor,
gives a further indication that a portion of the Beaufort Sea tide originates in its
own waters.

However this may be, too great weight should not be attached to ‘“ages’ where
the range of tide is small and where shoals and islands abound, and- especmlly where
the tide may be partly equilibrium and partly oscillatory in character.

The following are some of the places at which the observed age of the phase
inequality is negative:* Port Eads, Tampico, Ponce (P. R.), Colon, Montevideo,
Dutch Harbor and vicinity, Batavia and stations in Java Sea, certain stations in
Celebes Sea, Wellington (New Zealand), Port Chalmers (New Zealand), Cooktown
(Australia), Cairns Harbor (Australia), Christiania, Oscarsborg, Arendal, and Copen-
hagen. At most of these places the range of tide is small and the ratio S,/M, con-
siderably different from the theoretical ratio 0.46531.

In only a few cases has it appeared possible to explain negative ages or very
great positive ones. Consequently in a deep sea like the Arctic Ocean, known to
contain extensive shoals and islands, the existence of a tide wave of sufficiently
small age to account for the fact that the age of the resultant or observed tide at
Point Barrow and Flaxman Island is even less than the age of the tide at Mossel
Bay, Treurenberg, or Tephtz Bay, may. be difficult to account for but need not,
BUTIPTISG US.

The Baffin Bay branch covers a much sma]ler area than does the Greenla.nd Sea
branch, but the amount of the rise and fall is, in general, much greater. The tide
in Baﬂin Bay and its approaches consists largely of a stationary wave. The nodal -
line is obscured by the deflecting force due to earth’s rotation, and by the progres-
sions to the northwest into Liancaster and Jones sounds. ,

The wave progressing through Lancaster Sound produces the tides in the Gulf
of Boothia (at the head of which they are said to be considerable), in Victoria Strait,
Dease Strait, in Melville Sound, and in McClure Strait. Statements are conflicting
as to the direction of the progression through McClure Strait, and although McClure

_observed the tide in the Bay of Mercy and in the Prince of Wales Strait the lunitidal
intervals were probably not determined. But the known time and range of tide in
Melville Sound, when compared with these quantities for the coast lying east of the
Mackenzie River, make it highly probable that the apparent progression through
McClure Strait into Beaufort Sea is westerly.. At any rate, Capt. J. E. Bernier, com-
mander of the Arctic, states that the flood runs westward at Winter Harbor and
Cape Providence on Melvﬂle Island.

If a tided body communicate by means of 8 strait with a body having little or
no tide, there will generally be some progression from the former into the latter; but,

*Coast and Geodetic Survey Reports, 1900, pp. 664-667; 1904, pp. 342-361 (Manual, Pts. IV A,
1V B).
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in sofar as a stationary wave is produced in the strait, the direction of the flood stream
in the strait will be in the opposite direction. For, the flood stream corresponds to a
rising tide, and motion in the strait is from the tideless towards the tided body when
the water in the strait is rising.* This may explain the discrepant statements con-
cerning the tides in McClure Strait and other channels leading out from Melville
Sound.

From Barrow Strait and Melville Sound the progressmn is probably northward
although a few indications to the contrary are contained in the table given on pages 82
and 83. Some reasons for this conclusion will appear 1n connection with the expla-
nation of the tides north of Grant Land.

The progression through Jones Sound is westward, as shown by observations .
made at Table Island. ,

While there is some delay or progression in passing from the northern end of
Baffin Bay into Kane Basin, the oscillation in Robeson Channel is practically a sta~
. ‘tionary one, connecting a tided and tideless body. The tidal hour of the tided body
(Kane Basin) being III4, it follows that the greatest northward velocity in Robeson
Channel should occur 3 hours later or at VI§. This would tend to cause a piling
up of the waters upon the northwestern coast of Greenland at VI} o’clock. On
account of the narrowness of the channel this effect is there not very apparent, but
farther to the northeast the tide is, as explained on page 89, partially caused by the
crowding of the stream against the coast at VI o’clock and the wit‘hdrawing tendency
which is greatest at about XII} o’clock. The amphidromic region northwest of
Peary Land is somewhat analogous to those lying off the eastern coast of Argentina
where waves progressmg northward along the shore are compounded Wlth 8 wave
of small range coming from the deep offshore water.}

The range of tide diminishes rapidly in going from the northern end of Robeson
Channel, Where it is about 3 feet, to Cape Morris Jesup, where it is only 0.38 foot.
The rapid change in the tidal hour along the coast, necessitating an amphidromic
region as just noted, agrees well with the assumption of deep water to the north.

The tides in Peary Channel, as shown upon the cotidal map, are of course only
conjectural.

The range of tide diminishes from 1.4 feet in Penny Strait and about 3 feet at
the southern end of Byam Martin Channel to 0.8 foot at Cape Columbia. There can
be no doubt of the direction of the wave progression, because the tide at Cape Colum-
bia occurs 2 hours earlier than at Cape Sheridan. Considering the great distance
from Penny Strait and Byam Martin Channel to Cape Columbia it appears highly
probable that a channel of only moderate width exists north of the known Arctic
Archipelago and northwest of Grant Land. For, if the Arctic Ocean proper washes
these shores with no land to the northward, it is difficult to see how the tide at Point
Aldrich now known to.come from the west could have a range as great as 0.8 of a
foot, which is the observed value. - Crocker Land, seen by Peary, and a sounding of
310 fathoms taken by his party in latitude 85° 23’ indicate the approx_lmate limits
of the hypothetical channel. :

* 8ee Ooast and Geodetic Survey Report, 1900, p. 683 (Manual, Pt. IV A).
% United States Coast and Geodetic Survey Report, 1904, p. 892 and Fig. 29 (Manual Pt 1V B).
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‘At Point Aldrich, Cape Columbla, we have from the table given on pages 40 to 43
8,0 —M,® = 54°, S,/M, — 0.4, M,® — N,° = 36°, N,/M, = 0.16.

For four stations near the head of Baffin Bay at which harmonic constants are
available, viz., Van Rensselaer Harbor, Port Foulke, Port Leopold; and Beechey
Island the average values are

- Sio —Mz°=45°; Sz/Mz=0-38: Mzo"N2°=31°: Nz/Mz=0'20%'

The difference in phase age between these stations and Point Aldrich is about 9°,
or a little less than 9 lunar hours. The difference in parallax age is about 5°, or
about 9 lunar hours. The tidal hour for Point Aldrich is XII.26 and the average
tidal hour for the four stations at the head of the bay is IV.57, the difference being
7.69 lunar hours, which is not very different from 9. Hence it is practically certain
that the tides at Point Aldrich come from the tides at the head of Baffin Bay by way
of Lancaster and Jones Sounds.
For Fort Conger and Polaris Bay combined we have

S,° —M,° =0.424°, S,/M, =0.45%, M,° — N,°=26°, N,/M,=0.19.

The stationary character of the wave in Robeson Channel increases the difficulty of
accounting for the ages of the tide at these two stations.

The fact that the age of the phase inequality is essentlally the same at Port
Foulke, Van Rensselaer Harbor, Polaris Bay, Fort Conger, Cape Sheridan, and Cape
Bryant goes to establish the nearly stationary character of the tide from the northern
end of Baffin Bay to the Arctic Ocean.

Peary’s observations show that the progression of the semidaily tide is from
west to east along the northern coast of Grant Land and Greenland, and that the
mean range of tide is only 0.38 foot at Cape Morris Jesup. In consequence of these
facts, the following conclusion, which has been quite generally held for the past

- thirty years, turns out to be incorrect, viz., that because the time of the tide at Cape
Sheridan is earlier than the time of the tide in Kane Basin the tide at Cape Sheridan
must come from the Atlantic Ocean by way of northeastern Greenland.*

1t is thus seen that the existence of early tides at Cape Sheridan does not prove
the insularity of Greenland, as had been claimed by some. - The sledge journeys of
Peary, however, dispelled all doubts on this sub]ect which had been a question of
long standing.

DIURNAL TIDES IN ARCTIO WATERS.

Information is too meager to enable one to construct reliable cotidal lines repre-
senting the K, —and O,—waves in.the Arctic Ocean and nearby waters. The diurnal
tides in the North Atlantic Ocean are mainly imperfect equilibrium tides, the imper-
fections being due to the values of the free periods of this body and numerous defects

* Cf. E. Bessels: Scientific Results of the United States Arctic Expedition, steamer Polaris, C. F,
Hall, commanding, Vol. I, p. 86 (Washington, 1876).

G. 8. Nares: Narrative of a Voyage to the Polar Sea, 1875—76 Vol. 2, p. 356, appendix by 8.
Houghton. London, 1878,

A. W. Greely: Report on the Proceedings of the United Siates Expedition to Lady Franklin Bay,
Vol, 2, p. 699 (App. No. 140, by A. Christie). Washington, 1888,
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in its boundary. Because the western portion of this body of water is more nearly
landlocked than the eastern, the equilibrium theory applies better to American
than to African or European ports.* '

The question of the possibility of equilibrium tides in corners or angles of an
ocean irrespective of the dimensions of such body, has been considered on page 87.
From this it appears that diurnal tides of considerable size might be expected to exist
between Labrador and southern Greenland. - As a matter of fact, diurnal tides origi-
nating here progress northward and westward, and constitute the predominating
diurnal tides throughout the known Arctic Archipelago.

The apparent progression of the K, —and O, —waves can be seen from the follow-
ing values taken from the table given on pages 40 to 43:

X O
Station. -
Tidal hour. Amplitude. Tidal hour. Amplitude.
. Feet. Feet.
Nennortalik .. ...o.oooonoiiaiiaaann 10. 62 0.62 . 7.95 0.36
~Godthasb.....oovvviniiiiiania... L. 11,92 ) 0. 869 8.85 0. 30
Kingua Fiord....ccooininiiinnanaaann 6.62 0.27 7.61 0.09
et
"Port Leopold..:ceeoeiniiinnneanananns 20. 43 0.90 16.96 0. 44
Beechey Island. ...........c...... . 22.33 0.90 16. 98 0.49
Port Kennedy, Bellot Strait....... heees 22. 63 - 118 18.18 0.58
Northumberland Sound................. 24,74 0.81 21.34 0.15
WmterHa.rbor.............;.......;... 25, 20 -0.22 16. 07 0.10
Port FOULKe. -« .eevenssmeeennns.. . mm 105 | um 0.41
Van Rensselaer Harbor. .- . 17, 60 0.85 14,78 0.42
Fort: Conger ............ .. . 19,12 0.28 17. 59 0.09 -

Polaris Bay . ........... P 20. 55 0.40 - 18.08 0.15
Cape Bryant........... /..o 22.77 . 0.82 21,15 0.14
Cape Sheridan. ...l 23.95 0.16 22.63 0.09
Point Aldrich...coeceennoennnneaaaan.. 25. 39 017 . 23.37 0.11

Cape Morris Jesup......................| cir. 27 Cereraieans eir.26 i..o.o.....

Upon comparing these hours with the tidal hours for the semidaily wave, as
shown in the tables given on pages 40 to 43 or upon the chart of cotidal lines; it
~ will be seen that about the same time is required by the diurnal as by the semidiurnal
wave i1 passing from southern Greenland to Melville Island, Penny Strait, or Port
Foulke. This indicates the progressive character of both kinds of waves over most
of these routes. The ages of the diurnal tide in this regmn——x e., the values of
K,°~0Q,°—are somewhat irregular or anomalous and so in several cages of doubtful
s1gn1ﬁcahce in connection with the progression here considered.

A. progressive wave controls the diurnal tide as far north. as Polaris Bay and
Fort Conger and probably as far to the northeast as Cape Morris Jesup. At this
place the series of observations is not sufficiently long for separating the O, from the
Ki, but the value of K,+O, is about 0.4 foot and the tldal hour of the dlurnal wave.
is about XXVI or XXVII.

The diurnal tides at Cape Bryant, Cape Sheridan, and Point Aldrich show by
the1r tidal hours, ages, and amphtude ratios that they are. influenced by dlurnal

. * Coast and Geodétic Survey. Report_for 1900, pp. 554, 555, 660,. 661 (Manual Pt. IV A)..
62730—11——7
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tides from the north, as will be noted presently. However the ratio O,/K, shows that
the tide at Cape Brya,nt comes chiefly from Robeson Channel rather than from
the Arctic.

Whether the Arctic Ocean is assumed to be a deep umnterrupted body of water
or a body of water somewhat annular in form—i. e., an ocean surrounding a mass
of land by broad and deep channels—the times and ranges of the equilibrium diurnal
tides along the known or outer shores will be nearly the same under either assumption.
For this reason, great care must be exercised in drawmg conclusions from the abserved
values of K, and O,.

The diurnal tldal forces at the North Pole have an intensity of 0.000 000 044 66g
for K, and of 0.000 000 031 75g for O,. They may be represented by arrows
radiating from the Pole; and if the time interval be one component hour the angle
between adjacent arrows will be 15°. For a small, deep polar basin the cotidal lines
will radiate from the Pole, the zero hour line coinciding with the terrestrial meridian
to which the times are referred.

The arrows representing tidal forces in high latitudes differ but little from those
at the Pole itself. The no-tide point of a body of water of moderate dimensions in
any latitude which obeys the equilibrium theory coincides with the center of gravity
of the surface of the body. Hence, for a body of water near the pole the tidal hour
of any place upon it is very nearly determined by first connecting this place with
the .center of gravity of the surface and then noting what meridian is parallel to
this line. The amplitudes of K, and O, will be very nearly equal to the above numer-
ical coefficients of ¢ multiplied by the distance, expressed in feet, from the no-tide
point to the given station.

If the boundaries of the equ1l1bratmg body are supposed to follow Nansen’s
assumed 200-meter curve from off Point Barrow to Nova Zembla, to pass thence
through Franz Josef Land and Northern Spitzbergen Islands, and to follow the north-
ern coasts of Greenland, Grant Liand, the Arctic Archipelago, and Alaska, the position
of the center of gravity of the surface thus defined will be 85° N. and 162° W. (See
Fig. 2.)

The theoretical values for K, and O,, computed in the above manner and upon
this assumption of deep water, are given here together with the observed values.

Tidal hour. Amplitude.
Station.
KiorOy . Xu 0 K, K ()] 0y
computed.| observed. | observed. jcomputed.| observed. jcomputed.| observed.
SRR . Feet, Feet. Feet. | Feet.
Cape Morris Jesup....cco..... 0.70 jcix.8 |cir. 2 0.17 |cevennnn 0.12 [c..en...
Cape Bryant .................. 1.84 | 22.77| 21.15 0.17 0.32 0.12 | 0.14
Ca.pe Sheridan... . 28.95 | 22.63 0.156° 0.16 0.11{ 0.09
Point Aldrich.. 1.39 | 23.37 0.14 0.17 0,10} 0.11
Flaxman Jsland. . 2 10.25 | 12.72 0. 24 0. 08 0.17 | 0.09
Point Barrow........... e 2 9.55 | 1L.78 0.22 0.05 0.16 | 0.05
Benneit . Island (Rudder ; ) '
Point).coooeeaiiiiiiia 15,42 |.ooceoileennnnn 0.17 |...oa... 0.121........
Teplitz Bay................. 21.12 | 21.85 | 23.42 0.20 0.10 0.14 | 0.04
Treurenberg....c..cooovneee. 22.84 | 16.88 3.64 | 0.25 0.24 0.18 0.07
Mossel Bay...ocoveennnn. ... 22,89 14.868 3.26 0.25 0.23 0.18 | 0.09.
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From this approxunate agreement as to the times between theory and observa-
tion one might be led to infer that the unknown polar region consists entirely of a
deep ocean (Nansen’s hypothesis). But, as already noted, deep channels of water
surrounding land, islands, or shoals would have nearly the same equilibrium tide as
a deep basin having the same outer boundaries, and here only have tidal observa-
tions been made. In other words, a nucleus of land does not affect the equilibrium
tides in any sufficiently deep body of water, unless the center of gravity of the water’s
surface be displaced because of this land.

The diurnal tides at Port Virgo, Treurenberg, and Mossel Bay are closely related
to those at Vardo, Fineide, Kabelvaag, Bodo, and Bergen on the coast of Norway, as
the values of K,°~0,° and O,/K, establish beyond all reasonable doubt. These
diurnal waves progress in a northeasterly direction and so are not Arctic tides in
origin.

The K, and O, at Tephtz Bay are largely equilibrium tides of the Arctic Ocean.
A derived wave sets out in a southerly direction, producing the principal portion of
the diurnal tides at Cape Flora.

The observations at Bennett Island are too few for enabling one to separate
the K,- and O,- waves. The observed tidal hour of the diurnal wave is about XVII
and the observed tropic range is 0.3 foot; that is, about one-half of the value com-
puted on the assumption of an extended polar basin. This tidal hour shows that the
Bennett Island diurnal wave does not consist entirely of the diurnal wave transmit-
ted from the vicinity of Teplitz Bay, where the K,- hour is XX1.85 and the O,- hour
is XXTIT.42. It indicates, rather, that the diurnal tides at Bennett Island originate
in the near-by deep portion of the Arctic Ocean lying between Bennett Island, Franz
Josef Land, and Grant Land. The small range of the diurnal wave at Bennett
Island does not appear to be reconcilable with the hypothesis of an uninterrupted
broad and deep basin extending from this island to the Arctic Archipelago of America.
The small range of the diurnal tide at Pitlekaj is a further strong argument, if not a
positive proof, against the hypothesis of generally deep water between the Arctic
coast of eastern Siberia and the Arctic Archipelago.

As already noted, the diurnal tide occurs at Point Barrow about one hour
earlier than at Flaxman Island, indicating that one portion of this wave comes from
the west. The ratio O,/K, is 0.97 for Point Barrow, 1.14 for Flaxman Island, and
1.10 for Pitlekaj; the corresponding ratio between the forces is 0.711. The value
of K,°~0,° is —33° for Point Barrow, —38° for Flaxman Island, and —24° for
Teplitz Bay. TFor Winter Harbor, Melville Island, O,/K, =0.45, K,°—0,°=138°.

Upon ‘the hypothesis -that the northern coast of Beaufort Sea lies 64 degrees
away from its southern or Alaskan coast, there would be implied an equilibrium
diurnal tide having at Flaxman Island a tropic range of 0.2 foot and XTI as the tidal
hour. The equilibrium tide at Point Barrow would, upon this hyjpothesxs, be much
smaller than that at Flaxman Island.
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_ The range of the semidaily tide being 2.5 feet at Bennett Island and 0.4 foot
at Point Barrow would seem to make reasonable the assumption that a 0.3-foot
diurnal tide at the former place may become a 0.1-foot diurnal tide atthelatter.
Assuming an average depth of 70 fathoms, the time required for the transmission
of & wave over 15° of a great circle, which is about the distance from Bennett Island
to Point Barrow, is 13 hours. This added to XVII will give VI as the tidal hour
of the small derived tide at Point Barrow. VI combined with the time of the
equilibrium portion already mentioned will make the diurnal tidal hour somewhat
less than XI. The acceleration is probably chiefly in the K, — wave, because the
ratio O,/K, is known to be small for the northern coasts of Spltzbergen Islands and
Franz Josef Land. This may help to explain why the tidal hour of the K,— wave
is less than that of the O,— wave at Point Barrow and Flaxman Island; that is,
why the age of the diurnal tide is there negative.

There remains to be considered a portion of the diurnal wave coming from the
east through McClure Strait. The tidal hours for X, and O, at Winter Harbor are
XXV.20 and XVI.07, the latter probably being unreliable. Adding, say, four hours
to the former, we have XXIX or V as the K, ~ tidal hour for northern Alaska. At
Winter Harbor the ratio O,/K, is small in comparison with its theoretical value

0.711. This, also, may help to explain the acceleration in K, and so the negative
age, for the northern coast of Alaska.

The small amplitudes of X, and O, observed at Point Barrow, Flaxman Island
and Pitlekaj prove that the unknown lands or shoals seriously interfere with and
obstruct the diurnal tides in the Arctic Ocean. For greater reason the semidaily
tides must be obstructed by the same obstacle. -

The observed diurnal tides at Point Aldrich agree fairly well with their theo-
retical values (based upon the deep-water assumption) in both time and amplitude,
as is shown in the above table.

The fact that the diurnal tides at Cape Sheridan are a trifle smaller than at
Point Aldrich proves that not all of the diurnal tide at Point Aldrich is transmitted
through Robeson Channel, although a portion of it probably is. Whatever part is
so transmitted would go to making the resultant or observed tide at Point Aldrich
earlier than the computed equilibrium tide.- The reverse would probably be true
for any diurnal tide which may be transmitted westerly and northwesterly from
Lancaster and Jones sounds around the northern coast of Grant Land to Point
Aldrich. . However, the diurnal tide from this source is probably negligible. The
value of K,°—O,° at Point Aldrich agrees well with that at Fort Conger and Polaris
Bay, indicating Robeson Channel influence; but the ratio 0,/K, is almost twice as
great at Point Aldrich as at the places just named, indicating deep-water influence
to the north. It seems to be practically certain that the observed diurnal tide at
Point Aldrich consists partly of an equilibrium tide from the deep waters to the
northward and partly of a tide transmitted up through Robeson Channel. It would
thus follow that the equilibrium portion of the tide, whatever may be the geography
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of ‘the Arctic QOcean, must be later than the observed resultant tide and smaller in
amplitude; its tidal hour may be as great as IV or V. But the existence of a large
tract of land northwestward from Grant Land would doubtless reduce the size of
the equilibrium tides at Point Aldrich and those occurring along the coast line
farther westward, where no observations have been taken; for, the size of the equi-
librating body of water would then be materially reduced, while the openings leading
away from it, remaining the same as before, could the more readily reduce the size
of the equilibrium portion of the tide. The land distribution shown upon the cotidal
chart would imply a diurnal tidal hour of about IV or V.

The fact that the diurnal tide at Point Aldrich is larger than the diurnal tide
at Point Barrow and Flaxman Island indicates that a larger deep basin of water
exists north of Greenland and Grant L.and than north of Alaska.

The diurnal tide at Cape Morris Jesup is a little later than the diurnal tide at
Point Aldrich. The fact that it is quite as large, notwithstanding its proximity to
the opening between Peary Land and Spitzbergen Islands shows that it must come
largely through Robeson Channel vid Cape Bryant. This appears reasonable from
the fact that the diurnal range diminishes in going from Cape Bryant to Cape Morris
Jesup, while the time becomes several hours later.

The manner in which the diurnal tide from Baffin Bay joins the diurnal tide of
the Arctic Ocean can be seen upon comparing the tidal hours for stations along the
Arctic coast with the tidal.hour at Fort Conger. Peary’s observations show that
the diurnal tide at Cape Bryant, Cape Sheridan, Point Aldrich, and Cape Morris
Jesup follows that at Fort Conger by respective intervals of 3%, 5, 6, and 8 hours.
The ratio O,/K, is 0.32 at Fort Conger, 0.44 at Cape Bryant, 0.56 at Cape Sheridan,
and 0.65 'at Point Aldrich.

At Teplitz Bay the ratio Q,/K,; approaches more nearly to the ratio between
the corresponding forces than is the case at Cape Flora.

CONCERNING NANSEN'S HYPOTHESIS THAT DEEP WATER EXTENDS CONTINUOUSLY FROM
SPITZBERGEN TO ALASKA.

The semidaily tidal hour for Cape Morris Jesup is XII1.68 and for Port Virgo
X11.56. The direct distance from a point midway between these two stations to
Flaxman Island is 263°. The distance following a more circuitous route, which
about coincides with the line of assumed deepest water measures 28° or 29°, the -
assumed average depth in this case is greater than 3,000 meters, or 1,640 fathoms.
(See Fig. 2.)

The rate of wave propagation in depths of 1,640 fathoms is 344 nautical miles
per lunar hour, or about 5.7°.  The required time of transmission can not, therefore,
be greater than 28%+5.7=5 lunar hours. This added to XIIL.6 gives V.6 as the
tidal hour for the northern coast of Alaska. Observation makes it out to be IX.5
instead. A greater average depth would give a still greater discrepancy. The
rather sudden termination of this assumed basin off the northern coast of Alaska
also adds to the discrepancy by accelerating the times of the tides.
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- The flood tide at Point Barrow would, according to Nansen’s hypothesis, have
to come from the north, and not from the west as observation has established.

With a deep polar basin extending from Franz Josef Land to Alaska, the range
of tide along the Alaskan coast could hardly differ much from that found at Teplitz
Bay and Bennett Island, whereas observation shows it to be scarcely one-half as
great. The very small semidaily tide found at Pitlekaj does not favor the hypothesis
in question. '

Large diurnal equilibrium tides would, under the hypothesis in question, be set

~up between Franz Josef Liand and the northern coast of Alaska, the length of the
basin being 28°. The tidal hour at these two ends would be —III, or XXI, and IX.
The equilibrium amplitude of the diurnal tides for a polar basin 28°, or 10,214,400
feet, long would be 0.22 foot for the K,~wave and 0.16 foot for the O,—wave.
The estimated times of the equilibrium tides agree fairly well with the observed
times as can be seen from the observed tidal hours for Teplitz Bay, Point Barrow,
and Flaxman Island. But the fact that the diurnal tide reaches Point Barrow
nearly an hour earlier than it reaches Flaxman Island can not be accounted for by
Nansen’s hypothesis. The observed amplitudes of the K, — and O, —waves at these
three places average only 0.08 and 0.06, respectively, or about one-third of their
equilibrium values. This fact alone disproves the hypothesis.

Nansen’s hypothesis necessitates diurnal tides at Pitlekaj of at least the size of
the theoretical values at Flaxman Island. Observation shows that at Pitlekaj
K,=0.04 foot and O,=0.04 foot, which values are about one-fifth or one-fourth of
what might have been expected from the equilibrium theory.

Regarding the hypothetical Arctic basin extending from Franz Josef Land to
the northern coast of Alaska as five component hours in length, or 5/24 1, A
denoting wave length for given depth and period, the equilibrium amplitude should
be increased by the factor 1.17 on account of wave motion* This may, however,
be about offset by the yielding of the solid earth which the diurnal tides at Iake
Superior put in evidence.

The shelving edges would increase the range of the equilibrium tides while
broken boundaries would diminish it.

If Doctor Nansen’s hypothesis were correct, there can be no doubt that at
Flaxman Island the ratio O,/K, would approach 0.711, and K,°—0O,° would be a
small angle and probably positive. Observation shows that O,/K,=1.14, and
K,°—0,°=—-38° The corresponding quantities for Point Barrow are 0.97 and
—33°.  For Duluth, Lake Superior, O,/K; =0.719 and K,°~0,°=1°.7.

The diurnal tidal hour at Bennett Island would, according to Nansen’s hypothe-
sis, be XVI and for Cape Columbia IV hours. The distance from Bennett Island to
the northern coast of Prince Patrick Island, Isachsen Land, Axel Heiberg Island, and
Grant Land is 19°. The computed and observed times are in fair agreement for
Bennett Island, but the discrepancy is significant for Cape Columbia.

*Cf. p. 268, Coast and Geodetic Survey Report for 1807 (Manual, Pt. V).
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The theoretical amplitudes of K, and O, for a polar basin 19° across are 0.151
and 0.110 foot, respectively. These computed amplitudes suit the amplitudes at
Cape Columbia very well. They are, however, about twice as great as those observed
at Bennett Island.

The shoals north of Bennett Island probably aid in increasing the range of the
semidaily tide to 2.5 feet; this range measures only 1.1 feet at Teplitz Bay. The
same shoaling doubtless increases the range of the diurnal wave somewhat.

Yet, as already noted, the observed diurnal range is much smaller than the
equilibrium value.

The decided westward drift observed by Mikkelsen and TLeffingwell off the
northern coast of Alaska is alone strong evidence against Nansen’s hypothesis of an
unobstructed polar basin. '

The westerly direction taken by the Jeannette, especially during the last five
months of her drifting, does not suggest unobstructed deep water to the northward
of eastern Siberia. ‘

The time required by casks deposited off Point Barrow and off Cape Bathurst
to reach their destinations on the northeastern. coast of Iceland and the northern
coast of Norway, viz., about five and one-half and eight and one-fourth years,
respectively, while not disproving, certainly do not favor the hypothesis in question.

O
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