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I N T 11 0 D U C T 0 It Y L E T T  E R .  

WASIIINGTON, Jfay 17, 1858. 
PROFESSOR JOSEPH HENRY, LL.D., 

Secretary of the Sniithsonian Institution : 

DEAR SIR : The records of the magnctic observations made under the direction 

of Dr. Kane, i n  the second expedition to the Arctic regions, were pIaced in my 

hands by his late lamented father, Judge Kane, in December last. 
Dr. Kane had selected Assistant Charles A. Schott; of the Coast Survey, for 

the reduction of a considerable portion of the observations made in that expedi- 

tion; and I, therefore, placed these in  RIr. Schott’s possession for reduction and 
discussion. The work has been faithfully performed, and I recommend it for 
publication in  the ‘‘ Smithsonian Contributions to Knowledge.” It is proper to 

state that the instruments were furnished by the Coast Survey and the Smith- 

sonian Institution, and that the computations have becn made at  the expcnse of 

the latter. 

Very respectfully, yours, 

. A. I). BACFIE. 
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C O M M E N T S  

120’ 60’-58’ 458.5 I 1 1 8 O  11’-07’ 
120 16-14 100.7 I 117 34-30 
120 16-14 92.5 117 34-30 
119 30-27 153.5 116 49-46 
119 30-27 148.0 116 49-46 
118 48-45 199.0 116 13-10 
118 48-45 201.0 116 05-00 
118 11-07 250.5 115 31-29 

A N D  

253d.0 
303.0 
303.2 
351.0 
354.5 
394.0 
405.5 
451.0 

A D J U S T M E N T S .  

e Instruments.-The observations for diurnal inequality as well as those for abso- 
lute declination, were made with a Jones unifilar magnetometer (No. 3), kindly 
loaned by Prof. A. D. Bache, Supcrintendent U. S. Coast Survey. The azimuth 
circle reads to 20” and the centre division of the scale reads 280. The magnet 
was suspended by means of a ’  silk thread 91 inches in length. Several trials to 
determine the effect of torsion gave such small quantities that i t  was not considered 
necessary to take the same into account. The instrument was not originally 
intended to give absolute declinations, but at thc Winter  Quarters the obscrver 
succeeded in obtaining a few valucs for absolute declination by detaching the box, 
containing the magnet, from the circle which bears the telescope. The same was 
then moved in azimuth until a well defined object within the small range of its 
vertical motion could be observed. The focus of the tclescope was adjusted to the 
distance. We find the instrument ‘( perched on a pedestal of frozen gravel,” the 
contents of two barrels. This mounting was considered as stable as the rock 
underneath. On the 9th of June, 1854, Mr. Sonntag examined the instrument in 
refcrence to local disturbance, and found no sensible deviation arising from such a 
sourcc. “ The local deviation scems to have corrected itself; the iron in our com- 
fortless little cell seems to have been so distributed that our results were not 
affected by it.” (Narrative, vol. I.) The adjustments were made according to Rid- 
del’s magnetical instructions. Thc mirror attached to the suspended magnet faces 
the magnetic north. The following are the determinations for the angular value 
of a scale division:- 

Readings; January 13, 1854. . Winter Quarters, Van Rensselaer Harbor. 

1 Taking alternate means, we 
obtain from each set the 
values :- I Id =O’.  797. 
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119' 31'-31' 452d 
120 48-46 3.50 
120 48-46 353 

Circle. I Scale. /j Circle. Scale. I 

1 121' 53'-55' 
1 123 19-18' 

123 19-18 

I Readings; January 16, 1854. (Dr. Hayes, observer.) 

1 2 7 O  04'-04' 62'.5 
125 55-56 153.0 
125 55-56 136.0 
124 18-17 251.0 
124 18-17 259.7 
123 00-000 355.0 
123 00-00 354.5 
121 34-34 463.0 

I 

1 

121O 341-34' 
122 55-56 
122 55-56 
124 23-24 
124 23-24 
125 47-47 
125 41-41 
127 05-05 

149 Id =0'.'141. 
42 

11 
360.0 
240*0 254.0 I 1 ld=0'.839. 

Value resulting, equal mean of all or one division of scale = 0'.804. 
Value adopted = 0'30. I An {e:;: of scale readings indicates a movcment of the north end of the magnet to the feast IweBt] * 

A well rated pocket chronometer, nearly showing Greenwich mean time, was 
used for noting the time. 

Diurnal Vuriution.-The observations for changes of magnetic declination were 
made during the months of January, February, and March, 1854, at the following 
dates :- 

January 10-11 . . and . . February 10-11 
" 13-14 . " 14-15 

" 17-18 24-25 . 
21-28 . 21-22 

" 31-32 . " 28-29 

. 

11 

4 1  

11  

11 

11 February 3-4 . . March 3-4 
" 1-8 . . I' . 7-8 I 1  

To these must be added the term days during the same period of the year, viz: 
January 18-19, February 24-25, and March 22-23. The remaining three terms 
in April, May, and June, of the same year, furnish values of the change of the 
diurnal inequality a t  a later season. Readings (the mean of two extremes during . 
a vibration when the magnet was in motion) were taken every sixth minute, com- 
mencing, with but one exception, between 4 and 5 o'clock in the afternoon. The  
error of the chronometer has been applied and the time in the abstracts is given in  
local mean (astronomical) time. The readings are, as stated above, uncorrected 
for torsion, and are expressed in scale divisions. I n  regard to the observers, Dr. 
Kane  remarks in  his narrative: '' It was not until the close of the winter that I 
was able to take my share in the preceding (the observations for variation) or the 
term-day observations; and I desire to express my obligations to Dr. Hayes and 
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Rlr. Bonsal, as well as to George Stephenson, for their zealous and intelligent co- 
operation with Mr. Sonntag and myself." Each set of observations extends o w r  
twenty-four hours; they were taken nearly one minute earlier (between 56' and 40') 
than indicated in the abstract. The general remark on page 435 of the secolld 
volume of the Narrative, " the scale reading 280 corresponds to a magnetic declina- 
tion of 108" 3' west, etc.," appears to leave no doubt that the instrument was left 
undisturbed, and there being no statement to the contrary, we can assume the 
hourly and daily means at  the several days of observation to refer to the same zero 
or to be comparable amongst themselves. A t  a later period in June, 1854, the 
azimuth circle appears to have turned about 19 minutes. 

Term-day Obseruatiom-There were six in number. The observations coni- 
mence at  10 P. M., mean Giittingen time, or about 4" 37" 34" mean Fern Rock 
time, the difference of longitude being assumed to equal 5h 22" 26'. The obscr- 
vations were not taken at the precise instant as indicated in the abstracts; the 
small deviation is noted at the head of each table. 

Absolute DecZiization.-The expedition not being provided with a proper instrn- 
ment, the magnetometer was temporarily converted into a declinometer by Mr.  
Sonntag, who determined the declination on June  9th, the 14th, and the 2Gt11, 
1854. The top of a mountain was used as a mark; i t  bore south 2 2 O  west 
(magnetic). 

The mirror attached to the magnets can be inverted so that the mean reading of 
mirror direct and mirror reversed corresponds to the reading of the magnetic axis 
of the magnet. 

Geographical Position of Observatory.--The latitude and longitude of the astro- 
nomical observatory has been determined as follows: Lat. 78" 37'.0 north, Long. 
70" 40' west of Greenwich. (See p. 305, vol. 11. of the Narrative, also pp. 385 and 
387 of the same volume.) The island (Observatory Island) on which the obser- 
vatory (Fern Rock Observatory) was placed, was some fifty paccs long by perhaps 
forty broad. (See p. 116, vol. I. of Narrative.) The magnetic observatory was ad- 
joining; it was of stone, ten feet square, with a wooden floor as well as roof, and 
supplied with a copper fire grate. 

The following is an extract of note 56, p. 464, of vol. I. of the Narrative: "The 
subjoined are given as aids to physical inquiry on the part of future travellers: 
Directions to sites of Rensselaer harbor. The observatory was placed upon the 
northernmost of the rocky group of islets that  formed our harbor. It is seventy- 
six English feet from the highest and northernmost salient point of this island, in 
a direction S. 14O E., or in one with said point and the S. E. projection of the 
southernmost islet of the group. A natural face of gneiss rock formed the western 
wall of the observatory. A crevice in this rock has been filled with melted lead, 
in the centre of which is a copper bolt. Eight feet from this bolt, and in the 
direction indicated by the crevice, stood the magnetometer. This direction is 
given in case of local disturbancc from the nature of the surrounding rocks." 

The highest point of the island was about thirty feet above the mean tide level 
of the harbor. The observatory was known by the name of "Fern Rock Ob- 
servatory." 

No iron was used in its construction. 
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Mean 
local 1 3Gm. 1 421x1. 1 48m. 1 541x1. 1 OOm. 
time. 

OI3SERVATTOSS FOR CIIAKGES OF TIIE MAGSETIC DECLINATION AT V A N  RENSSELAER IIARROR, 1854. 

~ Mean 1 Hourly 
06m. 1 121x1. 1 18m. 1 24m. 1 30m. 1 local I means. 

time. 
I I 

290.7 
290.6 
277 
284 
286 
294 
300 
307 
308.5 
310 
305.8 
298 
287 
283 
256 
273 
257 
260 
267.5 
263 
265 
275 
294 
310 

300 
288 
276 
284 
288 
295 
299 
308 
308.2 
309 
306 
298 
288 
283 
254 
271 
249 
258 
270 
259 
268 
274 
297 
312 

315'' 
322 
328 
342 

300d 
313 
328 
316 
342 

30@ 
314 
340 
338 
364 
338 
339.5 
352 
342 
342 
352 
351 
368 
352 
323 
292.5 
284 
297 
264 
267 
218 
2'1'1 
287 
299 

308d 
311 
336 
344 
3'11 
334 
335.f 
350.8 
343.E 
343 
354 
358 
371 
316 
330 
288 
254 
285 
265.5 
274 
224 
2'18 
288 
296.5 

343 
342 
347 
345 
377 
371 
368 
337 
2G8.5 
276.5 
271.5 
270 
262 
252 
276 
311 
307 

343 
340.5 
357 
344 
378 
365 
325 
330 
274 
270 
270 
269 
250 
255 
277 
310 
318 

Fern Rock Observatory, January 10 and 11, 1854. 
__ 

300" 
291 
290.2 
280 
282 
286 
289 
300.5 
304 
310 
312 
309.5 
304 
289 
287 
249 
290 
260 
246.3 
258 
272 
252 
274 
291 
312 

___ 

295d.! 
295.2 
290 
277.5 
285 
290 
295 
298 
310 
309.3 
308 
304.5 
301 
292 
282 
257 
273 
248 
256.5 
272 
253 
269 
278 
300 
314 

294d 
292.8 
287.6 
278 
285 
289 
297.5 
298 
307.5 
310 
306 
303 
301 
287 
268 
270 
250 
247 
254 
278.5 
25 1 
271 
276 
301 

294d 
292 
284 
27 9.5 
287 
292 
298 
297 
311 
309.8 
303.3 
301.5 
295 
302 
252 
291 
275 
251 
256.5 
282.3 
250 
273 
275 
302 

294d 
290.8 
282.5 
280 
286 
290 
303 
298.5 
311.5 
306 
303.5 
306 
290 
299 
241 
295 
270 
253 
258.5 
279.0 
246 
273 
276 
304 

__ 

29l.d! 
288.4 
280 
281 
285 
286 
303 
304 
310.2 
314 
308 
305 
289 
209 
246 
298 
251 
248.6 
256 
273.5 
253 
274 
280 
305 

5 h  
6 
7 
8 
9 

1 0  
11 
1 2  
13 
14 
15 
16 
1 7  
18 
19  
20 
21 
22 
23 

0 
1 
2 
3 
4 

Mean 

4h 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
17 
18 
19 
20 
21 
22 
23  
0 
1 
2 
3 
4 

3 0 0" 
290.8 
292 
27 9 
283 
287 
292 
300 
306 
309 
31 0 
308 
302 
286 
285 
255 
277 
266 
255 
262 
270 
360 
279 
289 
314 

296".0 
292.1 
286.6 
278.9 
284.7 
288.1 
297.0 
299.8 
308.5 
309.8 
307.6 
305.5 
296.7 
292.6 
267.1 
271.9 
2G9.0 
253.5 
255.8 
278.3 
257.0 
267.9 
276.3 
298.7 

284.7 

293d 
289 
281 
280.5 
286 
287 
304 
303 
31 0 
313 
306 
306 
289 
297 
244 
294 
260 
255.3 
257 
280 
254 
274 
276 
304 

Fern Rock Observatory, January 13 and 14, 1854. 
__ 

29gd 
316 
335 
320 
345 
350 
3.22 
050.: 
344.j 
340 
352 
346 
37 4 
359 
324 
293 
269.8 
267 
266 
266 
246 
26 i 
286 
305.8 
319.5 

- 

302d 
317 
339 
310 
350 
344 
339 
354 
341 
341 
355 
350 
370 
352 
321 
295 
274 
295 
265 
261 
212 
276 
290 
306 
315 

295d 
31 9 
337 
335 
349 
340 
342 
3542 
342.t 
341 
348 
349 
372 
358 
380 
295 
279 
285 
266 
264 
242 
273 
289 
309 
315.5 

4" 
5 
6 
7 
8 
3 

10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0 
1 
2 
3 
4 

Mean 

31 la.!) 
321.1 
331.0 
343.7 
360.3 
335.1 
345.4 
348.1 
342.1 
346.9 
350.1 
364.5 
368.4 
335.7 
325.6 
276.4 
269.4 
27 7.0 
2(i7.0 
262.3 
242.3 
278.8 
298.2 
305.9 

4h 
5 
6 
7 
8 
3 

10 
11 
1 2  
13 
14 
15 
16 
1 7  
13  
19 
20 
21 
22 
23 

0 
1 
2 
3 
4 

314d 
315 
326 
348 
368 
329 
347.1 
351 
343.5 
346 
352 
362 
374 
339 
345 
260 
257.7 
272.8 
269 
277 
242 
278 
2!)2 
299.5 

311" 
31 3 
331 
34fi 
37 1 
329.5 
340 
353 
344 
347 
356 
358 
374 
341 
335 
280 
263 
271 
267 
275 
231 
278 
288 
29'1.5 

31Pd 
313 
330 
343 
366 
327 
350 
347 
343 
346 
348 
37 1 
374 
330 
347 
263.5 
266.5 
276 
270 
269 
252 
276.5 
301 
300.5 

317.0 
. 

Value of a division of tltc scale 0'.80. 
Increase of scale readings corresponds to s movement of thc north cnd of tlic 111:ignet to the east. 



A T  V A N  R E N S S E L A E l t  1 I A l L l : O l t .  7 

Mean Mean IIourl, 

time. time. 
local I 36m. 1 42m. 1 48m. 54m. 1 OOm. 1 06m. 1 12m. 1 18m. 30m. I local I means 

Fern Rock Observatory, January 24 and 25, 1854. 
__ 

4h 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 
16 
17  
18 
19  
20 
21 
22 
23 
0 
1 
2 
3 
4 

- 

- 

30Vd.: 
337 
355 
373 
364 
364 
355 
356.5 
350 
360 
360 
347 
340 
340 
344 
347 
322 
301.5 
317 
315 
298 
300 
312 
316 
311.5 

__ 

3136 
342 
357 
366 
362 
358 
354.5 
356 
353.5 
359 
365 
341 
344 
338 
348 
348 
318 
292 
315 
312 
304 
300 
316 
318 

___ 

323d 
353 
361.5 
366 
360 
3G3 
358.5 
363 
356 
373 
351 
342 
343 
338 
346 
349.5 
308 
304 
318 
309 
282 
304 
314 
310 

3056 
326 
355 
363 
367 
362 
359 
360.5 
364 
359.5 
366 
350.8 
343 
343 
339 
346 
348 
305 
302 
316 
309 
285 
311 
315 
312 

305d 
331 
353.5 
361 
367 
364 
357 
359 
359 
361 
361 
350 
340 
343 
341 
347 
346 
304 
310 
314 
308 
288 
309 
315 
315.6 

3056 
333 
354 
369 
366 
365 
356.5 
358.5 
352 
363 
358 
349 
340 
342 
342 
347 
336 
301 
314 
314 
300 
294 
310 
314.5 
318.5 

4" 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
16 
1 7  
18 
19  
20 
21 
22 
23 
0 
1 
2 
3 
4 

Meal 
__ 

315d 
346 
357 
363 
357 
362 
357 
358.5 
351.5 
368 
361 
344 
344 
337 
348 
349 
318.5 
291 
314 
313 
302 
294 
31 2 
316 

31Vd 
348 
359 
368 
356 
365 
356 
359 
352 
370 
359 
344 
344 
337 
347 
350.5 
320 
286 
316 
314 
292 
292 
305 
310.5 

318d 
350 
360 
367 
358 
367 
358 
361 
354 
370 
353 
344.5 
344 
338 
346 
350 
321 
291.5 
316 
310 
287 
304 
310.5 
310 

319"; 
347.8 
359.7 
367.4 
361.1 
3G1.2 
357.1 
358.3 
355.2 
364.0 
356.5 
344.0 
342.9 
838.8 
346.4 
347.2 
313.3 
299.2 
315.5 
31 0.3 
293.3 
302.9 
313.1 
314.3 

310d 
340 
355 
37 1 
363 
361 
354 
354 
352 
355 
366 
348 
342 
338 
345 
348 
316 
300.5 
315 
313 
301 
305 
314 
316.5 
310.5 

337.0 
- 

__ 

l13d.4 
307.3 
326.9 
323.4 
319.8 
322.9 
'i24.7 
330.7 
335.1 
333.1 
341.3 
348.1 
355.1 
385.4 
351.2 
K2.0 
$56.8 
<63.8 
363.3 
142.8 
139.8 
157.5 

d 8 . 2  
345.8 

348.0 
-- 
-_ 

Fern Rook Observatory, January 27 and 28, 1854. 

4" 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
1s 
19 
20 
21 
22 
23 
0 
1 
2 
3 
4 

30Gd 
304 
320 
326 
319 
322 
322 
329 
332 
331.4 
330 
346 
346 
378 
386 
374 
360 
354.5 
359 
360 
332 
351 
350 
352 
336 

305d 
302 
325 
328 
319 
323 
320 
329.8 
342 
336 
332 
34s 
345 
380 
386 
373 
365 
356 
360 
356 
335 
356 
350 
352 
340 

30Vd 
308 
330 
323 
319 
322 
322 
390 
342.2 
337 
334 
348 
347 
384 
38G 
370.8 
362 
357.5 
361 
341 
339 
360 
350 
353 
343 

313d 
306 
332 
324 
319 
322 
323.t 
329 
341 
334 
330 
346 
348 
386 
386 
365 
360 
360 
362 
34G 
342 
359 
348 
355 
345 

3206 
307 
328 
324 
318 
323 
325.8 
328 
339.5 
330 
338 
345 
349 
388 
385 
365 
356 
362 
363 
341.5 
34 1 
358 
346 
35s 
345 

3 2 v  
308 
326 
325 
319 
324 
32G.5 
326 
334 
336 
347 
345 
355 
389.5 
381 
360 
353 
364.5 
365 
336 
340 
363 
350 
359 

321" 
306 
3 2 -1 
325 
320.5 
323.7 
321 
326 
331 
334 
357 
346 
359 
388 
37s 
355 
352 
365 
367 
337 
340 
355 
345 
354 

X1Y 
308 
323 
320 
321 
324 
327.3 
337 
32s 
339 
353 
351 
364 
387 
375 
355.5 
351.5 
365.5 
368 
338 
341 
3(i2 
344 
340 

___ 

313d 
31 4 
325 
310 
362 
333 
325 
338 
330 
331 
348 
356 
368 
387.5 
375 
352 
353 
363 
365 
338 
342 
357 
349 
333 

308* 
31G 
326 
320 
322 
343 
328 
334.7 
331 
330 
344 
350 
370 
386 
37'1 
340.5 
356 
3G1 
363 
335 
3 S t i  
355 
350 
332 

5" 
6 
7 
8 
9 

10 
11 
18 
13  
14 
15 
16  
l'r 
18 
19 
20 
21 
22 
23 
0 
1 
2 
3 
4 

Mcnn 

va lue  of a division of the scale 0'. 80. 
Increase in scale readings correspondg to a movcmcnt of the north clld of thc magnet to t l ~ c  east. 
Aurora visible on the 27th and 28th. 
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- 
Fern Rock Observatory, January 31 and February 1, 1854. 

Mean Mean IIourly 
local 1 36m. I 52m. 1 48m. 1 54m. 1 OOm. I OGm. 1 12m. 1 18m. I 24m. I 30m. I local 1 moans. 
time. time. 

-- __- 

4” 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

.19 
20 
21 
22 
23 

0 
1 
2 
3 
4 

811 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0 
1 
2 
3 
4 

6 
7 

- 5  

Value of a division of the scale 0’.80. 
Increase in scale readings corresponds to a movement of the north end of the magnet to the east. 

332d.i 
326 
338 
359 
370 
372 
368 
365 
37 9 
376 
379 
368 
374.5 
373 
385 
387 
385 
367 
294 
342 
329.5 
370 
359 
375 
300 

133d.5 
311 
359.5 
362 
370 
372 
365 
377 
373 
384 
383 
369 
3‘15 
374 
388 
389 
382 

348 
312 
342 
379 
351 
376 
401 

288 

340d 
327 
344 
359 
372 
372 
368 
366 
374 
376 
381.5 
365 
375 
37 4 
387 
388 
385 
369 
29’1 
338 
331 
370 
356 
377 
396 

334d.5 
313 
356 
363.5 
371 
372 
371 
380 
370 
383.5 
380 
371 
374 
374 
389 
389 
382 

359 
311 
346 
375 
351 
376 
419 

278 

___ 

348“ 
377 
369 
386 
403 
413 
425 
400.5 
411 
390 
335.5 
339 
2G1.5 
295 
355 
348 
320 
346.5 
298 
304 
315 
360 
3 6 3 
389 

411 
412 
398 
418.5 
393 
342 
308 
258 
303 
344 
345 
336 
345 
315.5 
300 
349 
356 
371 
373 

__. 

353d 
376 
370 
388 
408 
410 
415 
400 
414 
392 
336 
a20 
2G0 
3132 
354 
352 
332 
346 
308 
302 
349 
358 
366 
379 

415 
411 
397 
408 
391 
351 
323 
261 
299 
332 
341 
340 
350 
316 
294 
353 
359 
375 
371 

341d.t 
328.5 
348 
360 
372 
373 
367 
370 
375 
380 
383 
364 
375 
374.5 
390 
389.E 
385 
3‘10 
311 
334 
322 
370 
355 
377 
400 

135 d.: 
324 
356 
360.5 
374 
373 
364 
377 
376 
384.5 
384 
365 
374.5 
375 
389 
387 
384.5 
3’70 
328 
318.5 
332 
375 
354 
380 
398 

345d 
318 
358 
361 
371 
374 
361 
376 
374 
385 
385.5 
36’1 
374 
374 
388 
389 
383 
292 
338 
314 
333 
381 
352 
383 
396 

___ 

304d 
330 
320 
357 
365 
371 
37 2 
370 
387 
368 
382 
379 
373.5 
374 
375 
390 
387 
382 
284 
359.5 
314 
350 
372 
350 
378 
430 

- 

306d 
330 
325 
358 
367 
37 1 
371 
369 
384 
3’14 
380 
376 
374 
373 
378 
385 
387 
376 
285 
351 
318 
359 
3G8 
363 
380 
440 

__ 

Fern Rock Observatory, February 3 and 4, 1854. 

367 d.5 
370 
374 
400 
410 
435 
411 
396 
397 
389 
362 
316 
262 
296 
340 
330 
345 
340 
314 
286 
358 
362 
378 
3 7 0 

__ 

372d 
365 
37’1 
4 08 
408 
450 
410 
394 
393 
388 
380 
309 
275 
300 
362 
320 
340 
332 
311 
291 
361 
362 
377 
3 7 0 

3 7 4 d  
363 
378 
407 
406 
454 
406 
390 
389 
378 
386 
296 
270 
303 
350 
315 
339 
340 
311 
301 
362 
364 
375 
370 

336“ 
374 
362 
378.7 
404 
405 
456 
405 
385 
389.5 
362 
409 
285 
274 
320 
342 
314 
350 
346 
310 
307 
364 
362 
380 
37 1 

335d 
374 
362 
379 
402 
408 
457 
400 
392 
389 
342 
367 
270 
278 
334 
340 
314 
348 
325 
308.5 
31 9 
364 
368 
390 
37 1 

325d 
328 
330 
358 
368.5 
372 
370 
367 
382 
3’15 
378 
370 
3’15 
3’13 
382 
386 
386 
370 
291 
350 
323 
365 
364 
373 
886 

__ 

342“ 
376 
363 
385 
3 98 
410 
430 
400 
408 
389 
337 
350 
262 
28’1 
340 
344 
315 
346 
305 
306 
333 
362 
370 
389 

4h 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15  
16 
1’1 
18 
19 
20 
21 
22 
23 
0 
1 
2 
3 
4 
5 

Mean 
- 

8 h  
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0 
1 
2 
3 
4 
5 
6 
7 
8 

Mean 

335d.O 
322.2 
353.2 
362.5 
371.4 
372.1 
36’1.0 
376.4 
373.8 
380.9 
380.1 
369.1 
374.2 
375.3 
387.2 
387.9 
381.4 
319.4 
333.5 
322.4 
340.0 
372.4 
356.4 
378.8 

362.2 

36Gd.0 
368.6 
375.5 
397.6 
407.1 
433.1 
409.5 
396.0 
399.8 
376.2 
361.8 
302.8 
268.6 
309.2 
346.3 
329.4 
339.6 
337.5 
309.8 
304.0 
356.7 
362.1 
3’16.0 
(3’13.5; -- 
358.6 
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31Gd.5 
31 !) 
353 
341 
357 
356 
369 
37 7 
367 
386 
389 
362 
333 
3 3 0 
308 
27 1 
295 
313 
297 
322 
306 
335 
327.5 
31 7 
336 

26ld 
330 
3(i0 
3 7 1  
396 
387 
382 
376 
388 
396 
422 
501 
405 
362 
350 
272 
267 
261 
216 
215 
200 
227 
319 
353 
361 

31 7 d  
320 
336 
315 
35K5 
356 
370 
379 
367 
389 
387 
359 
334 
325 
303 
270 
297 
312 
298 
323 
299 
336 
320 
31 5 
341 

Fern Rock Observatory, February 7 and 8, 1854. 

31 ’Id 
322 
329 
349 
356 
356 
3(i3 
375 
368 
392 
386 
355 
334 
320 
2!)8 
268 
298 
312 
296 
325 
300 
337 
31 3 
31 2 
347 

31Gd 
323 
342 
35.5 
355 
355 
31;s 
370 
:i 0 9 
395 
384 
350 
335 
314 
234 
26G.5 
300 
311 
295 
323 
301 
336 
308 
309 
350 

3 1 4“ 
322  
3A4 
355 
354 
354 
368 
367 
370 
3!)6 
381 
346 
336 
311 
290 
274 
301 
303 
2 93 
322 
303 
332 
301 
313 
352 

314d 
320 
345 
361 
354 
353 
3G3 
3(iH 
372 
394 
378 
342 
338 
308 
287 
283 
305 
295 
294 
321 
306 
329.5 
290 
320 

31 5 d  
321 
347 
45 4 
355 
352 
370 
3(i8 
375 
392 
375 
337 
339 
304 
28 i 
287 
307 
287 
301 
319 
310 
330 
2888 
329 

3 16“ 
315 
323 
349 
346 
355 
354 
372 
368 
377 
389 
372 
336 
339 
302 
280 
290 
310 
294 
310 
318 
320 
332 
2!)1 
333 

31’ld 
316 
326 
34.5 
:3i 2 
355 
35:, 
374 
3 ( i H  
3x0 
359 
3(;9 
334 
338 
301 
276 
294 
313 
294 
319 
314 
328 
33 8 
308 
333  

317Il 
317 
329 
33!) 
356 
35G 
31; 0 
375 
3( i8 
3 8 3  
390 
3 (i .i 
3::3 
33(i 
302 
275.5 
2!)4 
313 
295 
326 
312 
334 
330 
315 
331 

Fern Rook Observatory, Fcbruary 10 and 11, 1854. 

266“ 
340 
358 
373 
395.5 
386 
381 
380 
389 
397 
430 
504 
400 
370 
329 
266 
2G8 
256 
196 
21G 
205 
2 3 2  
319 
359 
361 

- 

272a 
358 
:Kj 7.5 
37 G 
394 
386 
380 
383 
389 
396 
444 
503 
398 
377 
389 
2(i3 
269 
251 
1 !I (i 
215 
201 
239 
319 
361 
354 

___- 

284d 
3 6 6 

378 
393.7 
386 
378 
3x5 
3!)2  
394 
4(i0 
499 
337 
373 
385 
261 
270 
246 
193 
215 
201 
254 
331 
363 
35 1 

294d 
368 
366 
380 
391 
380 
377 
385 
393 
392 
464 
479 
3‘35 
369 
321 
2G1 
273 
240 
203 
21 1 
200 
280 
357 
365 
347 

300“ 
363 
3 (; 5 
381 
3!10 
389 
376 
385 
392 
400 
470 
460 
38!1 
31;5 
317 
262 
276 
298 
203 
208 
199 
300 
331 
365 

300a 
354 
:;(i5 
383 
390 
382 
376 
3 8 6 
3!)0 
419 
487 
418 
333 
357 
318.5 
2(i2 
279 
22,5 
202 
205 
203 
314 
345 
361 

251d 
313 
352 
:3; i 
385 
389 
382 
375 
38G 
390 
420 
480 
429 
379 
348 
297 
263 
274 
231 
201 
203 
21 I 
325 
350 
364 

254d 
318 
3 55 
3(iG 
390 
387 
389 
374 
386 
392 
424 
493.5 
417 
37 1 
345 
288 
265 
270 
239 
206 
200 
215 
320 
362 
365 

__ 

2 5 p  
: {2 : {  
362  
Y ( i X  
396 
381 
3 3 2  
374 
387 
394 
422 
498 
407 
368 
350 
280 
266 
265 
235 
21 1 
195 
220 
820 
369 
364 

4’’ 
5 
6 
7 
8 
!) 

10 
11 
1 2  
1 3 
1.4 
15 
16 
1 7  
18 
1 9 
20 
21 
22 
23 

0 
1 
2 
3 
4 
5 

Ncan 

- 
4” 
5 

7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16 
1 7  
18  
19 
20 
21  
22 
23 
0 
1 
2 
3 
4 
5 

Mem - 

l 1 5 d . 7  
332.5 
341.9 
351.4 
355.8 
355.0 
310.4 
:i70.8 
372.8 
391.2 
378.6 
345.4 
336.2 
311.7 
288. G 
279.7 
303.9 
301.6 
302.9 
319.9 
310.7 
332.9 
306.7 
321.5 

332.8 
- 

,non.n 
354.1 
362.9 
381.8 
3!)1.4 
383.5 
317.3 
383.9 
390.9 
403.3 
464.S 
464.7 
388.5 
361.9 
314.8 
264.0 
271.1 
242.2 
202.7 
208.3 
205.3 
281.1 
336.2 
362.0 

337.2 
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304d 
350 
372 
417 
420 
487 
438 
491 
410 
459 
447 
490 
452 
409 
378 
312 
359 
292 
244 
160 
181 
247 
247 
316 

3 3 l d  
362 
393 
435 
439 
462 
472 
434 
428 
458 
486 
478 
416 
391 
349 
331 
296 
275 
212 
131 
236 
241 
257 
331 

303" 
352 

' 380 
449 
412 
486 
432 
487 
407 
462 
446 
492 
444 
404 
392 
334 
354 
291 
238 
138 
192 
257 
254 
322 

190d 
193 
208 
265 
232 
262 
302 
241 
225 
261 
238 
229 
249 
218 
235 
240 
179 
218 
244 
240 
214 
262 
1 69 
I54 
21 0 

Fern  Rook Observatory, February 1 4  and 15, 1854. 

339" 
362 
398 
434 
450 
458 
483 
414 
441 
454 
489 
470 
420 
376 
344 
339 
292 
273 
208 
144 
244 
242 
266 
351 

304d 
343 
365 
398 
428 
470 
451 
494 
41 0 
452 
450 
491 
468 
414 
376 
338 
350 
289 
258 
21 1 
159 
245 
240 
278 
360 

303d 
347 
369 
401 
420 
478 
443 
493 
409 
456 
449 
492 
460 
414 
377 
320 
356 
292 
24G 
186 
171 
246 
243 
292 

___ 

307d 
355 
387 
440 
405 
486 
426 
483 
406 
473 
458 
494 
434 
401 
391 
340 
349 
289 
234 
146 
203 
263 
249 
316 

__ 

311" 
358 
39G 
435 
408 
494 
431 
477 
408 
464 
473 
494 
430 
399 
366 
336 
345 
287 
228 
136 
21 1 
252 
249 
311 

__ 

31Gd 
359 
401 
440 
413 
482 
443 
458 
413 
465 
478 
490 
428 
396 
359 
329 
331 
284 
223 
132 
218 
236 
251 
319 

- 

324" 
360 
410 
440 
429 
465 
457 
436 
419 
462 
48 1 
485 
420 
394 
356 
329 
317 
278 
218 
123 
226 
238 
254 
332 

___ 

1 84d 
183 
230 
258 
235 
263 
300 
247.5 
222 
248 
23 6 
229.5 
251 
220 
232 
234 
188 
221 
248 
250 
21 5 
27 1 
163 
151 
203 

Fern  Rock Observatory, February 1 7  and 18, 1851. 
___ 

17  211 
185 
258 
252 
238 
265 
280 
245 
240 
240 
235 
234 
250 
223 
230 
228 
206 
224 
254 
252 
216 
180* 
156 
1 (il 
226 

1 7  2" 
188 
298 
244 
242 
268 
273 
240 
238 
231 
238 
239.5 
247 
228 
233 
220 
230 
221 
250 
247.5 
220 
1 90 
160 
175 
233 

~ 

16 9" 
180 
296 
237 
249 
273 
260 
236 
242 
233 
243 
239 
245 
232 
235 
204 
256 
217 
247 
238 
226 
187 
144 
187 

Mean Mean IIourly 
loon1 1 36m. 1 42m. 1 48m. 1 54m. 1 OOm. 1 O6m. 1 12m. 1 18m. ~ 24m. i 30m. 1 local i meens. 
time. time. 

4" 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16 
1 7  
18 
1 9  
20 
21 
22 
23 

0 
1 
2 
3 
4 

___ 

4h 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
14 
1 5  
16 
17 
18 
19  
20 
21 
28 
23 

0 
1 
'I 
3 
4 

Value of a scale division 0'.80. 
Triercase of scale readings corresponds to a movement of the north end of the magnet to the east. 

__ 

l72d 
182 
286 
230 
255 
216 
249 
231 
239 
237 
242 
238 
242 
235 
237 
166 
250 
208 
244 
227 
232 
184 
146 
192 

- 

1 8 1 d  
185 
27 2 
227 
260 
279 
242 
232 
236 
250 
240.5 
240 
237 
237 
233 
1 64 
241 
221 
242 
220 
236 
181 
148 
201 

- 
193d 
188 
195 
271 
225 
260 
281 
236 
230 
230 
244 
237 
241 
233 
238 
228 
147 
23 6 
237 
241 
219 
240 
1 7 7  
147 
202 

193d 
196 
207 
270 
226 
261 
291 
22S.5 
229 
247 
242 
234 
243 
228 
239 
234 
130 
226 
244 
240.5 
21e 
247 
175 
152.5 
202 

___ 

194d 
1'38 
208 
270 
228 
262 
300 
237 
227.8 
253 
240 
23 1 
247 
223 
240 
2:i7 
152 
217 
245 
240 
214 
255 
174 
151 
208 

__- 

-- 

5 " 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19  
20 
21 
22 
23 

0 
1 
2 
3 
4 

Mcan 

4h 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
I 4  
15 
16 
17 
18 
I 9  
20 
21 
29 
2:; 
0 
1 
2 
3 
4 

M can 

307."0 
349.4 
380.4 
421.1 
419.7 
473.7 
444.1 
477.4 
413.0 
456.2 
459.4 
490.3 
448.4 
40G.7 
376.2 
333.1 
343.1 
289.0 
243.7 
165.8 
183.6 
247.0 
247.0 
300.9 

360.7 

18Y.2 
130.6 
265. 9 
239.2 
249.4 
275.8 
260.7 
235.9 
237.2 
242.6 
237.4 
238.0 
240.5 
231.0 
233.4 
1X8.5 
222.9 
225.6 
245.0 
2 :i 2 . 3  
230.1 
198.1 
159.6 
183.3 

226.6 
- 
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4h 
5 
6 
7 
8 
0 

10 
11 
1 2  
13 
14 
1 5  
1 6  
17  
18 
19  
20 
21 
22 
23 

0 
1 
2 
3 
4 

26Bd 
252 
261 
274 
302 
296 
282.5 
288 
292 
285 
276 
288 
295 
280 
261 
264 
251 
206 
250 
261 
262 
259 
264 
274 
283 

2184 
184 
195 
272 
344 
353 
374 
398 
452 
372 
312 
331 
326 
325 
319 
320 
306 
298 
272 
285 
345 
274 
278 
299 
319 

Fern Rock Observatory, February 21 and 22, 1854. 

268d 
253 
263 
275 
302 
293 
280.5 
289 
292 
257 
278 
288 
295 
27 8 
260 
262 
244 
210 
250 
260 
262 
259 
266 
275 
289 

2734 
256 
263 
27 6 
303 
290 
278.5 
290 
290 
290 
282 
289 
293 
275 
258 
259 
240 
216 
254 
260 
262 
258 
269 
278 
27 9 

27Gd 
256 
265 
277 
303 
289 
276 
294 
287 
293 
282 
290 
292 
272 
255 
260 
242 
221 
257 
258 
262 
257 
271 
290 
27 6 

271d 
253 
267 
280 
302 
287 
274 
297 
284 
297 
284 

291 
27 1 
254 
261 
230 
223 
258 
260 
263 
258 
273 
294 

293 

260d 
254 
267 
282 
302 
286 
274 
299 
281 
290 
285 
293 
291 
268 
255 
261 
218 
224 
262 
261 
263 
259 
275 
304 

252d 
256 
268 
286 
301 
284 
274 
300 
276 
282 
287 
294 
293 
267 
257 
260.5 
216 
230 
260 
262 
262 
259 
277 
293 

270d 
252 
257 
269 
291 
302 
283 
279 
296 
276 
280 
287 
294 
290 
266 
260 
260 
212 
237 
260 
262 
261 
260 
280 
286 

2Ggd 
252 
258 
27 1 
296 
301 
283 
284 
294 
275 
278 
287 
296 
287 
265 
262 
259 
205 
250 
261 
262 
261 
261 
278 
282 

__ 

268" 
252 
260 
273 
301 
299 
283.5 
287 
293 
280 
276 
288 
296 
283 
263 
263 
256 
203 
250 
263 
262 
260 
263 
274 
280 

Fern Rook Observatory, February 28 and March 1, 1854. 
__ 

21Gd 
186 
198 
214 
333 
352 
378 
396 
47G 
363 
355 
327 
338 
322 
31 8 
315 
306 
299 
278 
303 
333 
276 
260 
301 
317 

213d 
189 
202 
280 
321 
350 
399 
397 
484 
354 
340 
325 
346 
324 
317 
314 
302 
300 
280 
330 
321 
2G6 
261 
299 
318 

_-- 

207" 
191 
210 
278 
310 
355 
402 
402 
483 
343 
324 
324 
363 
318 
314 
310 
295 
301 
283 
332 
310 
264 
262 
302 
315 

200d 
192 
219 
242 
306 
368 
408 
405 
450 
337 
315 
322 
362 
316 
312 
308 
297 
296 
286 
341 
296 
258 
265 
306 
312 

__ 

191d 
193 
227 
226 
322 
365 
404 
408 
438 
343 
320 
325 
356 
324 
316 
309 
299 
284 
288 
350 
293 
25G 
268 
310 

I 83d 
193 
230 
220 
335 
360 
398 
407 
418 
347 
326 
31 4 
348 
312 
317 
308 
302 
274 
284 
362 
305 
252 
276 
314 

__ 

2204 
179 
192 
244 
250 
341 
370 
394 
421 
400 
352 
330 
320 
342 
310 
314 
307 
302 
269 
279 
374 
296 
259 
280 
316 

- 

2204 
180 
193 
256 
300 
350 
371 
390 
436 
390 
357 
333 
315 
342 
318 
314 
308 
301 
264 
276 
366 
289 
251 
286 
317 

- 

__ 

2194 
182 
193 
260 
320 
362 
372 
400 
440 
381 
364 
335 
314 
339 
322 
317 
308 
301 
268 
280 
356 
280 
255 
291 
320 

__ 

4h 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
1 6  
1 7  
18 
19  
20 
21 
22 
23 
0 
1 
2 
3 
4 

Mean 

4h 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19  
20 
21  
22 
23 
0 
1 
2 
3 
4 
5 

Mean 
- 

262" .4 
255.5 
266.7 
283.8 
301.7 
287.4 
278.9 
294.0 
283.3 
288.3 
283.6 
202.1 
291.0 
270.5 
258.5 
260.2 
226.1 
226.7 
257.5 
260.8 
261.8 
259.3 
272.7 
285.6 

271.2 
- 

1 9(i" .9 
190.6 
224.1 
266.2 
333.4 
361.6 
394.7 
411.0 
437.2 
353.2 
335.0 
321.7 
346.2 
319.1 
315.8 
310.7 
301.4 
285.3 
250.6 
338.9 
306.8 
261.1 
272 7 
308.4 

311.3 
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24m. 1 30m. 

I 

Mean 
local 
time. 
__ 

M a n  I I Hourly 

local means. 
time. I 

3Cm. 1 42m. 1 48m. ~ 54m. I OOm. 1 O b .  12m. 18m. 

Fern Rock Observatory, March 3 and 4, 1854. 
__ 

245" 
279 
280 
326 
346 
264 
282 
318 
350 
209 
284 
276 
260 
230 
140 
195 
178 
178 
155 
160 
184 
179 
204 
216 

240d 
281 
272.5 
315 
360 
282 
276 
302 
345 
31 3 
288 
201 
256 
251 
133 
210 
167 
194 
156 
195 
155 
190 
200 
199 
254 

250d 
250 
274 
290 
329 
302 
267 
287 
325 
345 
31 4 
276 
264 
260 
205 
160 
186 
189 
170 
154 
131 
200 
136 
190 
229 

24Gd 
265 
27 7 
296 
319 
283 
270 
202 
329 
336 
302 
285 
258 
258 
172 
198 
177 
199 
164 
150 
1H4 
193 
156 
183 
243 

4" 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19  
20 
21 
22  
23 
0 
1 
2 
3 
4 

Ricnn 

247" 
260 
275 
298 
347 
291 
269 
290 
327 
343 
309 
272 
260 
258 
190 
174 
181 
193 
169 
150 
131 
107.5 
150 
186 
234 

4" 
5 
6 
7 
8 
9 

10 
'11 
12 
1 3 
14 
15 
16 
17 
18 
19  
20 
21 
2 2  
23 

0 
1 
2 
3 
4 

2 4 8" 
258 
280.5 
283 
356 
287 
272 
2!)5 
330 
325 
207 
291 
257 
257 
152 
209 
173 
206 
152 
156 
135 
195 
173 
189 
249 

240" 
269 
279 
311 
356 
200 
274 
238 
3.37 
321 
294 
294 
257 
255 
144 
216 
170 
200 
1 G O  
176 
137.5 
200 
190 
192 
251 

23Sd 
284 
275 
332 
352 
286 
278 
306 
349 
302 
292 
289 
258 
244.5 
134 
205 
164 
188 
156 
181- 
179 
185 
206 
204 
257 

242d 
380 
270 
329 
347 
275 
280 
313 
352 
295 
286' 
28 2 
259 
238 
136 
201 
1 7 1  
183 
153 
155 
195 
182 
21'7 
209 

24Sd 
277 
286 
321 
330 
2G5 
285 
322 
348 
308 
230 
.a68 
262 
220 
143 
190 
184 
172 
I57 
I25 
187 
150 
196 
222 

Z48".5 
275.4 
282. 7 

332.3 
275.5 
281.6 
313.6 
343.5 
308.8 
285.4 
277.3 
258.5 
226.2 
151.4 
197.0 
178.8 
182.4 
154.3 
154.7 
176.2 
172.3 
194.5 
213.7 

324.2 

242.0 

Fern Rook Observatory, March 7 and 8, 1854. 
__ 

100d 
230 
274 
268 
281 
297 
298 
278 
272 
283 
296 
284 
298 
283 
281 
266 
27 I 
284 
295 
286 
2(i7 
250 
256 
285 
258 

~ 

- 
202d 
235 
274 
271 
286 
293 
290 
273 
280 
274 
291 
283 
298 
288 
275 
270 
268 
286 
291 
293 
265 
252 
258 
280 
2ti3 

- 

218d 
242 
269 
275 
292 
284 
281 
269 
273 
290 
285 
281 
299 
293 
269 
275 
264 
280 
284 
300 
261 
252 
260 
2 8 5 
2G2 

__ 

223d 
243 
261 
27 1 
304 
288 
280 
272 
279 
288 
278 
282 
300 
296 
264 
272 
276 
278 
276 
299 
2 4G 
252 
265 
"4 
4(i5 

- 

- 

4'1 
5 
6 
7 
8 
9 

10 
1 1. 
12 
13 
14 
1 5  
10 
1 7  
18 
19  
20 
21 
22 
23 
0 
1 
2 
3 
4 

~- 

213d 
246 
268 
279 
294 
286 
276 
267 
284 
285 
281 
285 
302 
299 
260 
277 
278 
281 
274 
287 
252 
250 
270 
271  
2(;8 

~. 

21 8 d  
247 
260 
284 
302 
287 
270 
270 
290 
282 
284 
288 
297 
297 
256 
264 
270 
285 
268 
285 
245 
250 
272 

258 

-_ 

~ 

2281 
251 
273 
278 
303 
291 
2'17 
272 
289 
283 
298 
290 
291 
295 
260 
270 
264 
28'7 
263 
281 
247 
249 
875 

245 

- 

- 

224" 
270 
270 
269 
312 
294 
280 
274 
291 
291 
291 
202 
285 
293 
255 
268 
260 
274 
257 
274 
243 
250 
271; 
258 

___ 

221d 
275 
269 
281 
306 
300 
286 
267 
294 
297 
289 
295 
280 
289 
258 
270 
2F8 
291 
264 
278 
242 
252 
27 f i  
242 

-- 

41' 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
1 6  
1'1 
18 
1 !) 
20 
21 
22 
2 3 

0 
1 
2 
3 
4 
5 

Mcan 

231d 
275 
255 
282 
299 
305 
281 
268 
291 
300 
286 
207 
278 
287 
260 
259 
282 
297 
271 
27 1 
246 
255 
280 
247 

424".1 
259.7 
266.4 
278.6 
300.2 
298.3 
278.8 
271.1 
284.8 
290.3 
285.9 
290.6 
290.3 
290.4 
261.8 
2F0.4 
273.2 
285.9 
273.6 
280.7 
248.4 
252.4 
273.9 
2G1.3) 

274.5 

Value of a scale divisiori 0'.80. 
Iiicrease of' scale readings corresponds to a movement of the north cnd of the magnet to the east. 
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Diurnal Range of t?he DeclinntiorL.--The diurnal range being an index to  the 
magnitude of the diurnal excursions, is best prcsented bcfore the examination of 
the diurnal inequality. The following table contains the highest and lowest scale 
readings in the hourly series, and the maximum and niinimum values observed, 
together with the corresponding ranges. One division of scale = 0'30. 

DATE, 

DAILY RANUE OF THE DECLINATION. 

IN IIOURLY SERIES. 

~ 241d.0 

, 85.0 
232.0 
302.0 
278.0 
258.0 
266.5 
195.0 

I 129.0 
~ 130.0 

203.0 
268.0 
179.0 
125.0 
190.0 
228.0 

~ 212.0 

Lowest. -- 
253"5 
242.3 
109.7 
293.3 
307.3 
313.4 
268.6 
279.7 
202.7 
165.8 
152.6 
226.1 
321.4 
190.6 
151.4 
224 1 
238.8 

------ 
Jaiiunry 10-11 

" 13-14 
" 18-19 
" 24-25 
" 27-28 
" 31-32 

February 3- 4 
ii 7- 8 
li 10-11 
" 14-15 
li 17-18 

21-22 
li 24-25 

March 0- 1 
3- 4 

11 7- 8 
li 22-23 

iI 

OBSERVED. 

3OOd.8 
368.4 
357.9 
367.4 
385.4 
387.9 
433.1 
391.2 
464.8 
490.3 
275.8 
301.7 
531.3 
437.2 
343.5 
300.2 
290.5 

Maximum. 1 Minimum. 

314".0 
378.0 
3G9.0 
373.0 
389.5 
440.0 
457.0 
396.0 
504.0 
494.0 
302.0 
304.0 
558.5 
484.0 
360.0 
312.0 
304.0 

RANGE. 

n hourly series 

56".3 
126.1 
248.2 

74.1 
'18.1 
68.5 

164.5 
111.5 
262.1 
324.5 
123.2 
75.6 

209.9 
246.6 
192.1 
76.1 
51.7 

'otal observed. -- 
73"O 
166.0 
284.0 

91.0 
87.5 

162.0 
199.0 
119.5 
309.0 
365.0 
172.0 
101.0 
290.5 
305.0 
235.0 
122.0 

76.0 

The mean diurnal total range observed during the above period becomes Z0 28l.6, 
and the maximum diurnal range observed took place on the 14-15 February, and 
amounted to 4 O  52'.0. For comparison with similar quantities a t  other high lati- 
tude stations we may take Lake Athabasca, where the greatest range in any onc 
day between October, 1843, and February, 1844, was 2" 35', it happencd October 
16, 1843; a t  Fort Simpson thc maximum range was 7" 27", obscrved on the 16th 
of April, 1844, in a series of observations cxtending ovcr April and May, 1844. 
The  mean diurnal range during January and February, 1844, at Lake Athabasca, 
was 31'.4, and the mean range a t  Fort  Simpson in April and May of that year was 
lo 12', these two quantities, however, were taken from the hourly series. 

If we classify the rangcs according to this magnitudc we obtain the following 
results :- 

Daily range less than lo . 1  
" '' betwccii 1 and 2O . . G  

i l  . 4  2 nrrd 3 . . 
11 1 L  11  3 alld 4 . . 3  
i l  l i  I1 4 n l l d  ij . . 3  

' 1  ii 

Ii grcatcr thnn 5 .  . o  

The diurnal rangc in tlic wintcr months, January, Fcbrunry, and March, when 
compared wit11 its annual flnctnation, is probably below thc mean value of thc 
ycar. 
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Diurnal Inequality of the DecZinntion.-The following table contains the hourly 
means of all observations at  the Winter quarters, between January 10 and March 
23, 1854. The remaining observations on term-days at  a later season have been 
excluded on account of their isolation. The above period includes the coldest 
season of the year, and during more than one-half of the period the sun was below 
the horizon. 

The hourly means were made out separately for each month, the general mean 
includes seventeen values for each of the twenty-four hours. I n  January we have 
complete observations on six days, in February on seven, and in March on four 
days. The  table also contains the monthly means, and all numbers are expressed 
in  scale divisions (one division = 0’.80). 
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296.0 
311.9 
308.2 
319.3 
313.4 
335.0 

313.9 

k356.7 
315.7 
293.6 
307.0) 
182.2 
262.4 
344.7 

294.6 

196.9 
218 5 
221.1 
261.3 

232.7 

286.9 

hX3TRACT OF I IOlJ I lLY MEAN5 DURING TIIE MONTIIS OF JANUARY, FEBRUARY, AND MARCII, 1854, OBSERVED 

AT FERN ROCK MAGNETIC OBSERVATORY. 
(The readings are given in scale divisions ; the values taken from the term-day observations embrace the 

292.1 286.6 
321.1 331.0 
316.9 317.3 
347.8 359.7 
307.3 325.9 
322.2 353.2 

317.91 329.0 
1- *362.1 *377.0 

322.5 341.9 
354.1 362.9 
349.4 380.4 
190.6 265.9 
255.5 266.7 
429.6, 461.2 

323.4 350.9 

990.6 224.1 
275.4 282.7 
259.7 266.4 
246.3 258.5 

243.0 257.9 

302.5 321.3 

--- 
-- 

--- 
--- 

--- 
--- 

same number of single readings between the same times.) 

5h. 1 6h. I 7h. 1 8h. 1 9h. 1 10h. 1 l l h .  1 12h. 1 13h. 1 14h. 1 15h. 1 16h. 

___- _____ 

Fern Rock Observatory, January and March, 1854. 

332.4' 361.6 
332.3 275.5 
300.2 292.3 
240.9 238.8 

301.51 292.1 
-1 

Fern Rock 
mean time. 

I 
394.7 411.0 437.21 353.2 335.0 321.7:346.2 
281.6 813.6 313.5 308.8 285.4 277.3258.5 
278.8 271.1 284.S1 290.3 285.9 290.6 290.3 
270.1 280.3 274.3 266.7 260.8 269.6,269.8 

-------- I ~ 

306.3 319.0 334.9; 304.8 291.8 289.8 291.2 

2011. 

271.9 
276.4 
348.1 

21h. 

269.0 
269.4 
336.3 

-- 
121. 

257.0 
242.3 
246.6 
293.3 
339.8 
340.9 

286.7 

339.6 
310.7 
805.3 
183.6 
230.1 
261.8 
378.7 

272.8 

306.8 
176.2 
248.4 
287.0 

254.6 

211. 

267.9 
278.8 
289.3 
302.9 
357.5 
372.4 

311.5 

337.5 
332.9 
281.1 
24'1.0 
198.1 
25!).3 
377.7 

290.5 

261.1 
172.3 
252.4 
247.3 

233.3 

-- 

-- 
-- 

-- 
-- 

-- 
-- 

- 
276.3 
298.2 
3s3.1 
313.1 
348.2 
356.4 

320.9 

- _- 
298.7 284.7 
305.0 317.0 
321.3 313.9 
314.3 337.0 
348.8 342.!) 
378.8 362.8 

325.0 326.8 
---- 

302.8 
279.7 
264.0 
333.1 
185.5 
260.2 

268.6 
303.9 
271.1 
343.1 
222.9 
226.1 

309.8 
306.7 
336.2 
241.0 
153.6 
272.7 
407.7 

304.0 358.6 
321.5 332.8 
362.0 337.2 
300.9 360.7 
183.3 226.6 
285.6 271.2 
443.7 454.8 

-- 
310.7 
197.0 
269.4 

301.4 
178.8 
273.2 

---- 
272.7 308.4 
194.5 213.7 
273.9 (264.3) 
244.8 290.5 
- --- 

311.3 
212.0 
274.5 
266.6 __- 

246.5 
- 

269.2 1213.6 - --- 

Jan'y 10-1 1 
" 13-14 
" 18-1 9 
" 24-25 

27-28 
" 3 1-39 --- 

Means --- 
Peb'y 3- 4 

I ' 7- 8 
" 10-11 
" 14-15 
" 17-1 8 
'' 21-22 
" 24-25 

--- 
Means --- 

March 0- 1 
'' 3- 4 
" 7- 8 
" 22-2 3 

278.9 
343.7 
313.3 
367:4 
323.4 
362.5 

331.5 

k(373.5) 
351.4 
381.8 
421.1 
239.2 
283.8 
514.1 

366.4 373.5) 381.51 371.31 379.11 371.8; 387.61 390.11 391.3~375.0 

266.2 
324.2 
278.6 
258.6 

281.9 

334.2 

-- 

-- 
Mcans 

~ 

Jcneral means 

Fern Rock 
mean time. 

Jan'y 10-11 
" 13-1 4 
" 18-19 
" 24-25 

27-28 
" 31-32 

_--- 

---- 
Means 

---- 
Fcb'y 3- 4 

" 7- 8 
" 10-1 1 
" 14-15 
" 17-1 8 
'' 21-22 
" 21-25 

---- 
Means ---- 

March 0- 1 
" 3- 4 
' I  7 -  8 
' I  22-23 
--- - 

hlcan 8 ---- 
Jcncrnl meant 
-.-_ - 

?43.3/ 343.51 344.61 352.61 352.71 353.51 352.01 352.11346.2 

___- 

18h. I 19h. Noon. 
Oh. 

272.3 
262.3 
109.7 
310.3 
342.8 
322.4 

270.0 

- 

- 

2211. 23h. 

255.8 
267.0 
236.2 
315.5 
363.3 
333.5 

267.1 
325.6 
327.9 
346.4 
381.2 
387.2 

253.5 
277.0 
306.4 
299.2 
363.8 
319.4 

292.6 
335.7 
347.1 
338.8 
385.4 
375.3 

345.9 239.2 303.2 295.2 

361.8 
288.6 
314.8 
376.2 
233.4 
258.5 
494.0 

332.5 

31 5.8 
151.4 
261.8 
286.0 

- 
- 

329.4 
31 9.9 
208.3 
1 65.8 
232.3 
2G0.8 
359.9: 

376.2 
311.7 
361.9 
406.7 
231.0 
2'10.5 
492.4 

350.1 

319.1 
226.2 
290.4 
255.0 

272.7 

330.4 

-- 
- 
_ _  __ 

309.2 
301.6 
242.2 
289.0 
225.6 
226.7 
361.4 

273.7 

346.3 
302.9 
202.7 
243.7 
245.0 
257.5 
401.2 

285. 6 212.3 

285.3 
182.4 
285.9 
254.7 

250.6 
15-t.3 
213.6 
287.0 

338.9 
154.7 
380.7 
290.1 

253.8 

316.3 
- 252.1 

2i3.0 
- 248.9 266. 1 

280.3 270.0 
_. . 

Tlic values in the abovc table do riot rcfcr esnctly to tlic evcii hour but to 31" Inter. 
I~igiircs bctwccii bmckcts ( ) arc rneniis dcrivcd from less tl int  tcii rcndings. 
* Tlicsc four vn1iic.s wcrc obscrvcd on tho 4th n t  thc lionrs intlic.ntcd. 
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MEAN MOXTIILY CURVES OF THE DIURNAL CIIANGES OF THE MAGNETIC DECLINATION AT VAN 
RENSSELAER IIARBOR, 1854. 

A N D  SIWJLTANEOTJS MEAN DIURNAL VARIATION AT GREEXTVICII. 

n.13 14 15 20 : ’ 18 39 20 21 22 23 Noon  1 2 3 1 

39011 

380 

370 

:GO 

350 

340 

330 

320 

310 

300 

290 

280 

370 

2G0 

250 

240 

$10 

0 

-10 

4’1 6 6 7 8 9 10 l lMidn.13  14 15 1 6  17 18 1 9  20 21 22 28 Noon 1 2 3 411 

The irregnlarities in  the daily CUL’TTS compared on succceding days are very 
considerable, as may be scen by glancing the eye over the last column of the pre- 
ceding table, headed ‘‘ daily mcans.” No observations on account of disturbances 
have b w n  excluded from the tablc, and the f~llo\vilig mean diixrnal inequality, 
therefore, contains their full effect. Comparing each hourly mean in the last 
liorizontal line of the above tablc with thc general mcm,  tlic followiiig figures 
represent the resulting diurnal inequality of the dccliiiation during the first three 
months of tlie year 1854. For the sake of coinparison tlie diurnal inequality 
observed a t  Greenwich during tlic same scvcntccn clays has bccn made out and is 
given in thc last column. 
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- 
Looal 
mean 
time. 

5h 
6 
’r 
8 
9 

10 - 

MEAN DIURNAL INEQUALITY OF DECLINATION DURING SEVENTEEN DAYS IN JANUARY, FFBRUARY, 
AND MARCH, 1854, AT VAN RENSSELAER HARBOR, AND AT GREENWICH DURINQ THE SAME DAYS; 

EXPRESSED IN MINUTES OF ARC. 

Van 
Rensselaer. 

+24’.3 
+11.8 - 3.2 
-13.5 
-20.8 
-21.0 

Green- ’ ~ o c a l  Van 
wioh. i Rensselaer I ------ 

-0.’5 I l l h  1 -21’.8 
- 2 . 5 ’  Midn. -28.2 
-1.6 ~ 13 -28.3 
-3.9 14 -29.0 
-4.5‘  15 -2’1.8 
-5.1 1 16 -2’1.8 

Qreen- 
wich. 

-I 

Looal 
mem 
time. - 

Van Qreen- Looal 
Ren13aer~ 

wioh 11 mean time. 

-23’. 1 
-10.5 + 0.8 + 12.2 
+1P.4 
$30.6 

~~ 

-0‘.3 
+0.6 
-0.4 
+Q.5 
+1.0 
+ 2 . 3  

23h 
Noon 

1 
2 
3 
4 

Van 
Rensselaer 

+29‘.6 
$37.8 
+35.0 + 26.3 
+21.2 + 7.0 

- 
Green- 
wich. 

--- 
+3’.5 
+5.8 
+5.8 
$5.0 
+3 .9  
$2.6 - 

A negative sign indicates a deflection to the east, a positive one a deflection to 
the west of the mean position. 

The  diurnal inequality at the two stations presents in  general the same chsrac- 
teristic features, namely, the principal deflection to the west shortly after noon, 
and the opposite eastern position about midnight; in  regard to the diurnal ine- 
quality, therefore, the motion of the magnet a t  Van Rensselaer Harbor follows in 
general the same law as recognized in  lower geographical latitudes. 

The extreme westerly position is attained at noon ; after this hour the westerly 
declination diminishes gradually, with an exception of a period of opposite motion 
of very limited range between the hours of four and five. The easterly extreme 
is reached two hours after midnight. Whether the small irregularity just noticed, 
producing apparently a secondary minimum and maximum, is real or only caused 
by the accidental deviations of the few observations under discussion, it is not easy 
to decide with certainty. The motion from 14 hours to 24 hours is performed with 
great uniformity. Thus, while the diurnal motion agrees with that observed a t  
Lake Athabasca, Fort Simpson, Sitka, Toronto, etc., it shows no trace of that 
marked deviation observed a t  Reikiavik, in Iceland, or a t  Fort  Confidence. I n  
1824 (June), a t  the Whalefish islands the maximum westerly deviation happened 
about a quarter past one o’clock P. M. ; the time of the maximum eastern deflection 
was not determined. A t  Port Bowen the maximum westerly variation appears to 
havc occurred betwcen the hours of 10 A. &I. and 1 P. M., the mean result being 
11” 49”; thc greatest deflection of the north end of the needle to the eastward 
took place between 8 P. M. and 2 A. M., the mean hour being 10 P. M. These 
observations were made during January, February, March, and April, 1825. 

The range of the mean diurnal inequality is 1” 06.8, when i t  is at Greenwich 
during the same time 10’.9. 

Analysis of Disturbances of the Declination.-The declination a t  the commence- 
, ment and end of the observations appears to have remained nearly the same; the 

daily and monthly means indicate a t  first il gradual decrease of westerly declination, 
which motion, however, is speedily overcome in the month of March. No further 
attention need be paid to this circumstance in the following discussion of the dig- 
turbances, and of their effect upon the diurnal inequality. 

The  mean disturbance for each of the 24 hours has been obtained by comparing 
the monthly mean with each hourly reading; let A equal this difference, n the 

3 

a 
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Kh. 1 6h. 

number of hourly readings (equal to 17), and m the mean disturbance, then m = 

- + *la" This quantity is analogous to the mean error of an observation. I n  

the following comparisons we must always bear in mind that the observations for 
the present discussion are rather limited, and that the comparisons with results at 
Lake Athabasca and Fort  Simpson are of a date nearly ten years earlier. This 
interval is perhaps favorable to the comparison. 

At Van Rensselaer Harbor the mean disturbance force is greater than a t  either 
place just named, and pretty regular during two well-marked periods, as shown by 
the following table :- 

TABLE OF TEE MEAN DISTURBANCE OF TIIE DECLINATION AT VAN RENSSELAER HARBOR~ TAKEN 

WITHOUT REGARD TO DIRECTION, FOR EACH OF THE OBSERVATION HOURS, AND EXPRESSED IN MINUTES 
OF ARC. 

-_ 

n-I' 

Local Mean Time. 

l l h .  Midn. I 13h. I 14h. 15h. I 7h. 8h. 1 9h. 10h. 
-----_-_--.__---- 

17h. 1 18h. 

f 4 9 '  1 42 -iel 19h. 1 20h. 1 21h. 1 22h. 1 23h. 1 Noon. 1 lh .  1 2h. 1 3h. 

54 1 48 1 46 1 31 1 46 1 GO' 1 46 1 39 1 45 I +41' 
-------__I__- ---_ 

Priwipnlly dnc to a vcry lttrgc distnrlmncc. 
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5h. 

+23r.7 

The month of February was, therefore, that of the maximum amount of disturb- 
ance. A t  Lake Athabasca the greatest mean disturbance occurred in January 
(from observations between October and February inclusive). A t  Toronto,' on the 
contrary, the months of January and June  are those of least disturbance. It is 
quite possible that at Van Rensselaer the above values are surpassed in other 
months of the year, yet relatively February contains the greatest mean disturbance 
during the period of observations. 

Hitherto the recognition and separation of the disturbed observations have been 
effected by an  arbitrary process of fixing upon a certain deviation from the mean 
as the greatest allowable departure, and regarding all observations beyond this 
limit as disturbances. I n  the present case, I have sought to introduce a more 
definite idea by the application of Pierce's criterion for the rejection of doubtful 
observations: or what is equivalent-for the recognition of the disturbances-they 
following a different law from the general one. The  average mean deviation of 
the readings composing an hourly mean I find = - + 46', and for 17 values x2 = 4.55; 
hence readings deviating from the mean more than 1" 38' or 123d are to be recog- 

The table of hourly readings contains 23 such values, or one disturbed observa- 
tion for every 18 ordinary readings. I n  the five years of hourly observations ending 
June  30, 1848, at Toronto, the disturbances averaged one in 17 of the whole body. 
Excluding the above 23 valucs from the mean, the diurnal inequality freed of the 
disturbances undergoes no material change, as shown by the following table :- 

. nized as disturbances. 

6h. 7h. 8h. 1 9h. 10h. llh. Midn. 13h. 14h. 16h. 1 16h. 
-------------- 

+6.0 -3.8 -9.3 1-16.4 -12.5 -22.5 -34.7 -27.3 -35.1 -34.1 1-~?6'.O 

The maximum west deflection is displaced from noon to one o'clock. The general 
mean changed from 317.3d to 3 1 6 9 ,  and the range of the mean inequality from 
1" 06'.8 to 1' 09.5.  Eleven deflections were towards the east and twelve towards 
the west. The limited number of observations renders it necessary to conclude the 
foregoing examination of the disturbances. 

Aurora Borealis.-In connection with the disturbances, a short notice of the 
auroral displays witnessed at  the winter quarters will here find an appropriate place. 
I n  conformity with the supposed periodicity of this phenomenon, as recognized by 
Prof, Olmstead, no brilliant and complete auroras have been seen ; with an excep- 
tion of a very fcw, they may all be placed in his fourth class, to which the most 
simple forms of appearances have been referrcd. The aurora of October 24, 1854, 

JXmssion 

' 

' See Vol. 111. of the Magnetical and Meteorological Observations at  Toronto, Canada. 

' See Gould's Astronomical Jourirnl, Nos. 45 aiid 83. 
by Major-General E. Sabine. London, 1857. 

-** 
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at 9 P. M. (see first volume of the Narrative), appears to have been one of the 
more conspicuous displays. A full record of the rest will be found in the 8th 
volume of the Smithsonian Contributions to Knowledge, in the collection made by 
Peter Force, Esq. The following statement is given in  

’a  foot-note: “ T h e  processes have no apparent connection with the magnetic dip, 
and in  no case did the needle of our unifilar indicate disturbance.” 

Term-day Observations for Change of Magnetic Declination.-These observations 
were made at the following dates: January 18-19, February 24-25, March 22-23, 
April 19-20, May 26-27, and June  21-22, 1864. The readings we given in  the 
following tables :- 

‘ 

There are 19 in number. 
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TERM-DAY OBSERVATIONS FOR CHANGES 03 MAGNETIC DECLINATION AT VAN R j ~ ~ ~ ~ ~ ~ ~ ~ ~  HARBOR, 1854. 

- 
305d 
311.2 
320 
311 
320 
321 
329 

380 
344 
346 
349 
356 
360.5 
336 
343 
337 
342 
251 
115 
163 
2 6'8 
336 
314 
312 

362 

312d 
408. 
438 
490 
541 
532 
510 
490 
503 
496 
514 
504 
521 
511 
502 
456 
445 
370 
390 
404 
402 
376 
381 
438 
450 

Fern Rook Observatory, January 18 and 19, 1854. 
Readings ttqken 2m 14* earlier than indicated. 

305d 
313 
314.8 
307 
322 
323 
329 
354 
332 
346.5 
345 
354 
358 
358 
333 
352 
332 
339 
244.5 
90 

180 
254 
336 
326 
310 
- 

305d 
314 
315 
309 
319 
323.3 
330 
353 
335 
345 
345.5 
359 
359 
355 
330.5 
350 
328 
329 
240.5 
89 

193 
240 
336 
332 

30'ld 
315.8 
315.7 
311 
316 
322.3 
330 
347 
338 
344 
345 
363.5 
361.5 
351.5 
326 
346 
324 
320 
250 

96 
220 
266 
331 
338 

- 

30gd 
318.5 
317 
313 
320 
320 
327 
341 
338 
344 
348 
359.5 
361 
350 
320 
340 
332 
313 
261 

88 
254 
289 
337 
323 

312d 
317 
320 
315 
320 
319 
336 
346 
340 
345 
347.5 
351 
355 
349 
320 
348 
336 
300 
254 

85 
290 
29'1 
337 
318 

311d.E 
317 
321 
317 
322 
320 
350 
346 
342 
346 
349 
350 
352.3 
346 
323 
353 
340 
292 
243 
105 
291 
320 
337 
316 

306d.l 
319.7 
320 
318 
318 
320 
366 
311 
313.5 
346.5 
351.5 
351 
351.8 
340 
226 
357 
343 
284 
230 
129 
307 
318 
330 
316 

509d.E 
320.5 
316 
317 
320 
325 
367 
331 
342 
347 
351. ! 
350.8 
358 
332 
328 
349 
346 
277.5 
235 
145 
298 
320 
327 
316 

- 
1 1 2 d . 5  
328.5 
314 
315 
322 
325 
369 
334 
344 
345 
349.5 
351 
360.5 
335 
337 
343 
345 
268 
155 
155 
270 
321 
324 
314 

readings 304d, 303d, and 304d, at gh 42m, 48m, and ~ 5 4 ~ .  

3226 
411 
438 
493 
558.5 
529 
508 
493 
502 
495 
509 
509 
529 , 

507 
499 
448 
440 
312 
400 
408 
407 
37 7 
385 
438 
469 

32gd 
405 
440 
506 
532 
527 
506 
496 
502 
495 
502 
517 
535 
490 
496 
440 
425 
284 
415 
390 
390 
379 
372 
437 
482 

4 h  37m.5 
5 
6 " 

7 
8 
9 l 1  

10  
11 l 1  

12 
13 
1 4  
15 l 1  

16 l i  

1 7  
18  l i  

19 
20 
21 
22 ' I  

23 
0 
1 
2 
3 
4 

Fern Rook Observatory, February 24 and 25, 1854. 
Readings taken 2m 158 earlier than indicated. 

338d 
418 
432 
520 
527 
528 
504 
498 
502 
492 
506 
516 
536 
491 
489 
435 
412 
289 
408 
375 
374 
380 
386 
442 
497 

341d.I 
437 
460 
516 
518 
530.5 
493 
500 
503 
488 
509 
514 
529 
489 
496 
442 
42'1 
268 
405 
370 
370 
382.5 
398 
446 

319d.! 
445 
482 
509 
511 
542 
483 
502 
500 
499 
501 
512 
508 
489 
500 
447 
438 
298 
404 
372 
358 
365 
406 
444 

342d 
445 
477 
519 
521 
526 
446 
500 
494 
506 
491 
51 1 
510 
488 
499 
45 1 
449 
326 
392 

355 
370 
435 
455 

- 

- 
359d 
447 
471 
531 
532 
521 
4'70 
1500 
490 
498 
490 
512 
516 
488 
500 
457 
445 
332 
396 
393 
370 
373 
431 
448 

- 
377d 
441  
480 
530 
538 
516 
503 
501 
492 
492 
492 
512 
514 
486 
481 
456 
440 
360 
401 
403 
381 
380 
438 
446 

- 
40'id 
439 
494 
527.5 
535 
513 
495 
503 
494 
501 
498 
517 
510 
485 
475 
449 
417 
375 
401 
402 
350 
395 
439 
443 

, 
4" 37m.5 
5 l 1  

6 l 1  

'1 ' I  

8 l 1  

9 l 1  

10 ' I  

11 
12 " 

13 
14 " 

15  " 

16 
17  I' 

18 
19 I' 

20 l 1  

21 l' 

22 " 

23 
0 
1 l 1  

2 
3 
4 
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Gattingen Fern Rock 
meantime. 1 Om. 1 06m. 1 12m. 1 18m. 1 24m. 1 30m. 1 30m. 1 42m. 1 48m. I 54m. 1 mean time. 

( to  Om.) 

Fern Rock Observatory, March 22 and 23, 1854. 
earlier than indicated. Readings taken l m  3 

- 
285d 
232 
258 
263 
240 
234 
280 
279 
275 
267 
261 
264.5 
270.5 
253 
292 
292 

248 
296 
292 
294 
242 
240 
288 

- 

- 
269d 
240 
258 
262 
235 
240 
268 
275 
281 
269 
261 
269 
283 
260 
272 
300 

267 
260 
291 
293 
264 
246 
270 
301 

- 

- 

- 
272d 
246 
256 
264 
239 
237 
279 
282 
277 
268 
261 
264 
275 
250 
285 
290 

255 
292 
293 
290 
249 
242 
286.5 

- 

- 
295d 
228 
258 
267 
244 
233 
27 7 
280 
273 
267 
258 
262 
263 
256 
288 
283 
280 
247 
295 
294.5 
295 
239 
239 
292 

1 Oh 
11 
1 2  
13 
1 4  
15 
1 6  
1 7  
18 
1 9  
20 
21 
22 
23 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  

262d 
261 
256 
253 
237 
238 
265 
279 
280 
268 
261 
267 
282 
257 
280 
302 

267 
265 
290 
291 
252 
245 
282 
300 

- 

- 

250d 
236 
259 
265 
243 
234 
272 
282 
272 
268 
258 
269 
265 
248 
289 
277 
284 
252 
298 
291 
290 
235 
241 
297 

228d 
259 
263 
251 
245 
245 
260 
283 
269 
264 
262 
278 
260 
257 
290 
271 
27 1 
248 
297 
288 
27 6 
252 
250 
304 

2556 
258 
263 
247 
240 
251 
269 
282 
268 
262 
265 
284 
261 
263 
294 

269 
251 
295 
290 
269 
248.5 
258 
302 

4h 3 7 m . 5  
5 
6 " 

7 
8 
9 ' I  

1 0  
11 
1 2  
13 
1 4  
15 
1 6  
17  I1 

18 
1 9  
20 
21 
22 
23 

0 
1 
2 I' 

3 
4 

265d 
243 
254 
258 
239 
239 
267 
277 
278 
268 
262 
266 
278.5 
256 
283 
291 

263 
274 
290 
291 
250 
243 
284 
299 

- 

232d 
260 
260 
256 
247 
237 
264 
284 
270 
266.5 
259 
273 
260 
250 
287 
273 
27 8 
249 
298 
292 
281 
242 
244 
300 

Fern Rock Observatory, April 19  and 20, 1854. 
Readings taken 2'* 14s earlier than indicated. 

- 
- 
- 
- - 
- 
- 

27@ 
299 
254 
242 
231 
230 
190 
222 
215 
168 
190 
164 
140 
90 

+ 4  
I-25 

76 
142 

L_ 

1 Oh 
11 
1 2  
13 
14 
15 
16 
1 7  
18 
19  
20 
21 
22 
23 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

4h 3P .5  
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16 
I7 
18 
19  
20 ' I  

21 
22 
23 " 

0 
1 
2 
3 ' I  

4 

- 
- 
- - 
- 
- 
- 

28gd 
2'7 1 
236 
265 
225 
226 
184 
231 
194 
175 
194 
140 
107 
t 62 
t 3 0  

71 
75 

186 

- 
- 
- 
- 
- 
- 
- 

29gd 
287 
250 
262 
224 
228 
182 
236 
190 
208 
1 ne 
137 
113 
t- 43 
I- 23 

67 
74 

122 

- - 
- - 
- - 

29Sd 
294 
245 
260 
230 
218 
194 
242 
187 
236 
199 
139 
116 
t 30 
t 1 6  

73 
97 

125 

- 
- 
- 
- - 
- 

272J 
312 
290 
242 
256 
236 
215 
220 
236 
184 
242 
200 
148 
136 
1 3 2  
I- 1 2  

77 
110 
132 
___ 

- 
- 
- 
- 
- 
- 

271d 
310 
289 
239 
252 
229 
213 
221 
238 
181 
212 
210 
147 
145 

l-16 
79 

128 

- 

- 
- 
- - 
- 
- 

2 7 5" 
305 
286 
234 
247 
226 
189 
223 
240 
180 
205 
192 
160 
132 

t ll  
81 

132 

- 

- 

- - 
- 
- - 
- 

273a 
301 
280 
229 
243 
231 
187 
218 
235 
178 
202 
180 
164 
130 
-4 
+5 
75 

138 

- - 
- - 
- 
- 

272d.E 
296 
268 
230 
236 
233 
183 
220 
224 
178 
190 
175 
152 
120 
-7 
-2 

73 
147 

- 
- 
- 
- - 
- 

282d 
262 
230 
256 
228 
227 
187 
225 
203 
164 
193 
152 
121 

63 
+8 
t 5 8  

80 
134 

Value of a scale division 0'.80. 
Increase of scale readings denotes a movement of the north end of the magnet to the east. 

l Watch stopped. 

* 
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-___ 

1 Oh 
11 
12 
13 
1 4  
15  
16 
17 
18 
19 
20 
21 
22 
23 
0 
1 
2 
3 
4 1 :  7 

8 
9 

I 10 

Qdtbingen 
mean time. 1 Om. 

Fern Rook 
06m. 1 12m. 1 181~. 1 24m. 1 30m. I 36m. 1 42m. 1 48m. 1 54m. 1 mean time. 

( to Om.) 

- 
24dd 
330 
360 
349 
403 
414 
435 
593 
485 
483 
595 
599 
663 
639 
543 
535 
487 
573 
512 
486 
449 
478 
435 
493 
k 

27gd 
365 
341 
355 
395 
442 
520 
516 
475 
527 
625 
633 
653 
583 
537 
515 
509 
486 
511 
476 
447 
471  
487 
534 

Fern Rook Observatory, May 26 and 27, 1854. 
Readings taken 1" 34' earlier than indicatcd. 

27Fd 
360 
333 
360 
400 
438 
555 
506 
475 
552 
620 
635 
646 
572 
536 
513 
533 
488 
506 
476 
454 
459 
478 
515 

2436 
345 
355 
356 
413 
423 
434 
600 
482 
487 
612 
603 
667 
641 
545 
525 
493 
553 
510 
485 
443 
483 
447 
513 

2786 
372 
350 
354 
400 
442 
476 
533 
477 
488 
633 
615 
658 
595 
544 
527 
506 
495 
514 
480 
441 
488 
415 
533 

258d 
357 
345 
364 
41 1 
428 
440 
575 
47 9 
493 
624 
609 
665 
632 
546 
523 
498 
537 
507 
483 
442 
487 
4GO 
525 

280d 
369 
348 
351 
389 
443 
490 
523 
476 
495 
631 
626 
659 
590 
540 
520 
509 
489 
512 
477 
443 
483 
400 
535 

262d 
365 
342 
359 
408 
436 
450 
548 
477 
495 
630 
612 
661 
618 
546 
539 
503 
517 
513 
484 
440 
489 
468 
630 

295d 
314 
333 
352 
355 
367 
383 
384 
387 
396 
394 
370 
364 
362 
351 
328 
324 
331 
318 
308 
290 
288 
304 
273 
248 

4h37m.5 
5 (' 
6 (( 

7 ( (  

8 (' 
9 

10 (( 

11 <' 
12 " 

13 " 

1 4  " 

15 ( (  

16 
17 L1 

18 'I 

19 ( I  

20 '( 
21 " 

22 " 

23 '( 
0 ( (  

1 (I 

a 'I 

3 ( (  

4 
5 ( (  

- 

292d 
364 
330 
381 
407 
436 
570 
498 
477 
568 
612 
644 
640 
559 
535 
480 
562 
496 
497 
477 
463 
457 
485 
500 

___ 

304d 
368 
338 
395 
410 
433 
575 
492 
480 
587 
604 
650 
637 
541 
537 
479 
571 
510 
487 
463 
470 
446 
491 - 

4h 3 P . 5  
5 
6 d l  

7 l1 

8 ' I  

9 ( (  

10 '( 
11 ( (  

12 (( 

13 " 

14 " 

15  
16 " 

17 ( (  

18 
19 ( (  

20 
21 
22 '( 
23 '( 
0 (( 

1 ( (  

2 ( 1  

3 
4 (( 

Observations commence a t  9'1 24m, sc 
sponding to 9h 24m, 30m, 36m, 42m, 48m, and 5dm respectively. 

, 2716, 266d, 235d, 231d, 240d, corre- 

- 
- 

297d 
315 
337 
348 
354 
366 
384 
387 
384 
400 
390 
367 
364 
363 
348 
322 
322 
326 
318 
306 
291 
289 
304 
264 
212 - 

- 
- 

299a 
315 
340 
346 
355 
361 
385 
384 
382 
402 
383 
363 
363 
363 
343 
31 8 
318 
315 
316 
320 
287 
290 
309 
257 
207 

- 
300d 
314 
344 
343 
358 
366 
379 
3x5 
383 
400 
382 
358 
361 
370 
33'1 
320 
31 9 
334 
318 
31 (i 
286 
892 
::13 
245 

- 
302d 
314 
347 
337 
364 
3'10 
3'19 
384 
385 
396 
381 
355 
355 
369 
335 
322 
322 
330 
317 
316 
286 
289 
312 
283 

Fern Rook Observatory, June 21 and 22, 1854. 
Readings taken lm 348 earlier than indicated. 

1 Oh 
11 
12 
13 
1 4  
15 
16 
1 7  
18 
19 
20 
21 
22 
23 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

- 
305d 
313 
351 
333 
366 
3'13 
379 
384 
387 
394 
379 
357 
350 
367 
333 
325 
323 
326 
323 
318 
291 
291 
308 
232 

- 
3 0 9 d  
322 
352 
334 
374 
377 
38 1 
386 
386 
394 
370 
361 
350 
368 
329 
32'7 
323 
326 
321 
323 
283 
293 
303 
230 

- -  

- 
- 

312d 
310 
350 
338 
374 
377 
383 
386 
387 
388 
364 
367 
352 
370 
330 
328 
328 
319 
317 
304 
275 
297 
295 
234 

(Magnet suspcndcd, I. ?.)I 

- 
3 1 3 d  
316 
350 
348 
374 
377 
384 
382 
390 
376 
368 
369 
355 
363 
331 
328 
324 
318 
31 0 
303 
281 
298 
290 
239 

- 

- 
313d 
325 
351 
350 
373 
378 
383 
385 
392 
384 
372 
367 
359 
355 
331 
326 
326 
318 
312 
312 
283 
308 
282 
242 

I 

V;dnc of R, division of t l ~ c  scrtlc O'.XO. 
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The results of the preceding tables have been thrown into curves, to which the 
corresponding readings at Greenwich and Washington have been added.’ These 
readings have all been referred to the same scale,’and thus present at a glance thc 
great difference in the magnitude of the diurnal motion as well as that of the dis- 
turbances. The Greenwich observations were taken by means of photography; the 
Washington corresponding observations were also obtained by means of Brooke’s 
automatic photographic registration, and have as yet only been published in  the 
6th volume of the Astronomical Expedition to Chili, under the direction of Lieut. 
Gilliss, U. S. N.; Washington, D. C., 1856. 

A 
remarkable absence of disturbances of any magnitude as well as a small diurnal 
range of motion at  the time of the vernal equinox, is shown by the March curves 
both for Van Rensselaer and Greenwich. 

There appear to be some disturbances common to both places, and if these 
indications should not be accidental they are of an opposite character, that is, a 
magnetic east deflection is presenting itself as a magnetic west deflection at the 
other station, and vice versa. For this the reader may examine hours 17 and 54 
of the curve for January 18 and 19, hours from 6 to 8, April 20th, and one or 
two other less striking cases. The needle at Van Rensselaer Harbor actually points 
with its north end to the south of the astronomical west, and its meridional compo- 
nent of the direction is pointing in a southern or opposite direction to the same 
component a t  Greenwich or Washington. 

Absolute Declination.-The magnetic declination a t  Van Rensselaer Harbor was 
determined on three occasions in the summer of 1854. Two different magnets 
were used. 

For  the Greenwich curves the zero line corresponds to 22” west declination. 

Determination of June 9th. Magnet A 68, mirror facing magnetic north. 
Position. Circle reads. 

I. 338O 06’ 
06’ 

11. 338 00 
331 59 

Mark. 

__- 
Means 338 02.5 

P. Circle reads. 
Magnetic meridian (south). 

I. 316O 01’ 
00 

11. 315 57 
56 

315 58.6 
at 6’1 3 5 m  Green. t. 

Mean rending 011 mark . 
Astronomical bearing (N.) . 

Reading of meridian (N.) . 
Magnetic meridian (N.) . 
Declination . 

P. Circle reads. 

I. 338O 02l 
Mark. 

01 

04 
Ir. 338 05 

338 03.0 

. 3380 03’ 

. 9.3 29 E. 

. 244 84 

. 135 59 

. l0So35’ 
-__ 

W. (of north) a t  l h  5 2 m  P. If. local time. 
_ -  

1 &e accompanying plates I and 9 .  
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Magnetic south meridian. 
I. 3 1 7 O  10' 

a t  5h 12m Gr. t. 
09 

11. 317 02 
01 -- 

317 05.5 

25 

Mark. 
I. 335O 04' 

02 
11. 33s 09 

08 -- 
338 05.8 

Determiiiation of June 14. 
Murk. 

I. 3 3 8 O  09' 
08 

11. 338 05 
04 -- 

Means 338 06.5 

Mean reading on mark . . 338O06' 
Astronomical bearing (X.) . . 93 2 9 E .  

Reading of true meridian . . 244 37 
Reading of magnetic meridian . . 137 05 

Declination . . 107' 32' 

-- 

-- 

W. a t  Oh 29m P. M. local time. 
The magnet showed considerable agitation during the day. 

Determination of June 26. 
Magnetic south meridian. 

I. 315' 49' 
4'1 

11. 316 18 
1 7  -- 

. Means 316 02.7 
a t  1 h  3 m  P. M. local time. 

Mirror facing magnetic north. 
Mnrk. 

I. 338' 24' 
23 

11. 338 20 
19  

338 21.5 

Magnetic south meridian. 
I. 315' 52' 

50 
XI. 315 40 

38 
.-- 

315 45.0 
a t  2h Om P. M. local time 

Mark reads . . 338'21' 
Astronomical bearing (N.) . . 93 29 E. 

N. meridian (true) . . 244 52 
Magnetic meridian . . 135 53 

Declination . ' . -  . 108°59' 
-- 

W. a t  l h  3 1 m  P. M. 
Resulting mean declination (for June 16) 108' 22' W. ; if we omit the 2d determination on account 

of disturbance, and apply a cbrrection for diurnal change to.the mean of the first and last determination, 
we find 1 0 8 O  12' W. 

4 



. 

. 



S E C T I O N  11. 

OBSERVATIONS OF THE MAGNETIC INCLINATION. 

1853, 1854, A N D  1855. 



. 



S E C T I O N  11. 

M A G N E T I C  I N C L I N A T I O N .  

Instrument and Remarks.-The observations for dip were made by MS. Sonntag 
by means of a Barrow dip circle rcceivcd from Prof, Henry, of the Smithsonian 
Institution, through the courtesy of Col. Sabine. The inclinometer was supplied 
with Lloyd needles, for determining the total intensity, but unfortunately the corn- 
plete record of these observations could not be recovered ; the absence of the record 
for determining the constants necessary for their reduction being wanted, no use 
could be made of these observations, even for relative intensity at Saikatle and 
Marshall Bay, and the partial results given in Appcndix XV., vol. 11. of the Nar- 
rative, must, therefore, remain fruitless for the present. There is likewise a defi- 
ciency in  the record of the dip observations at  Van Rensselaer Harbor after 
February 23, 1854; thc results, however, are all preservcd in the Appendix just 
mentioned. 

I n  regard to the index error of the dipping needles, wc can only make an 
approximate comparison. The observations at  New York, where the dip has been 
represented by the formula 

with a probable error of any single observation’ of _+_3’.3, would apparently pro- 
duce a correction to needle 1 of -9’, and to needle 2 of -14‘, the changes, how- 
ever, from one station to another in the immediate vicinity of the city are much 
greater, and these quantities may, therefore, as well indicate local deviation as 
index error. The polarity of the needles has bcen reversed at  each station, the 
effect of this operation upon the resulting dip is somewhat irregular, and will be 
found exhibitcd in tabular form. 

I=72°.69-0.004Y1 (t-1845) + 0.00114 (t-1845)’, 

- 

* See Coast Survey Report of 1856, p. 240. The formula includes dip observations taken Ixtweeu 
I)rceml)cr, 1822. and Angust,, I855 (csclnsivc of the obscrvntions of tlic Iresent cqwdition). 
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Face east. 

'1 20a5 '1 '12O 3'1' 
72 56 '12 35 

'12 56.5 72 36.0 
7 2  46.2 

6 

---- 

STATION No. I. NEW PORK, AT MR. RUTHERFORD'S OS~ERVAT(IRY. 
Latitude 40' 43'.8. Longitude 73' 58'.9. W. of G. 

Face west. Face east. 
_.__ _-__ 

a 

a ! h  

b 
'13' 08' '13' 2'1' '12' 51' '12O 52' 
'13 05 '13 24 '12 54 '12 54 

'13 06.5 '13 25.5 '12 52.5 1 '12 53.0 
'13 16.0 '12 52.7 

------ 

May 18, 1853. 4h I'. M. Needle No. 2. Poles direct. Magnetic nieridiati rcads 248' IO'. 
____ ~ ~ ~- .~~ . . . ~ .. ~ ~ 

I c I itc r,i<: w IC ST .  C I R C L E  EAST. 

'13 01.1 '13 

Face wcst. 

Face east. 

a 
'120 53' 
72 56 

Face west. Face east. 

'12 54.5 
'13 

01.7 

Face west. 

b 
'13' 25' 
73 e9 

'13 27.0 
--- 
10.7 

Face east. I Face west. 

Needle No. 2. Poles reversed. 

'12'42' 
72 40 

72 41.0 

CIRCLE EAST. I CIRCLE WEST. 

b 

----- --___--__ I b  b 
'12' 44' 120a50' 73" 11' '120a37' 3'1' 
72 47 '12 54 73 13 72 40 72 34 

72 45.5 '12 52.0 1 73 12.0 '12 38.5 '12 35.5 

- 

Face west. 

I 

72 43.2 

6 
'12' 08' '12' 16' 
'12 a 1 0  1 '12 18 

'12 37.0 13 02.0 

72 09.0 1 72 17.0 
'12 13.0 

'130aO'1' 
73 03 

'13 05.0 

b 
73O 28' 
73  26 

73 27.0 
----__ 

b h b 
'12Oa1'1' I '13' 1'1' 1 '13'20l 1 72' 38' 1 73'00' 1 '13' 05' 
'12 30 1 73 30 I '13 19  I 72 36 I '13 00 I 73 06 

72 23.5 1 '13 23.5 '13 19.5 1 72 3'1.0 '13 00.0 1 '13 05.5 1 '12 58.2 1 '13 02.8 '12 53.5 
'12 33.2 I '13 00.5 

'12 46.8 
- 

May 18, 1853. 2930m. Needle No. 2. Poles reversed. Magnetic meridian reads 248O 10'. 

CIRCLE WEST. I CIRCLE EABT. 

Face east. 

'12 59.6 I 7 2  43.5 
'12 54.6 

Needle No. 2. Poles direct. 

_ _  

CIRCLE WEST. CIRCLE EAST. 
__--__- . . - 

Face west. Face enst Face west Face east 
- - -  - - 

'1% 53.4 
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CIRCLE EAST. 

Face east. Face west. 

b 

----------__---__-_I 

75 53.5 76 21.5 

b 
55' 76' 22' 

71 34 52 76 21 

7 1  35.5 
7 1  47.5 " 59'5 I 76 07.5 

73 57.5 

CIRCLB WEST. 

Faoe east. Face west. 

b b 

73 12.0 73 03.0 73 43.0 74 05.0 
73 07.5 73 54.0 

'13 13 73 04 73 45 '14 06 

73 30.7 

730mll' 73O 02' 73'41' 74' 04' 

CIRCLE WEST. 
-__ 

Face weat. Face east. I 
b b b b 

6goa58' 70' 10' '13'1'7' 7 2 O  52' 72' 32' 73' 08' 79'56' 73" 09' 
70 00 1 ' 7 0  13 i 7 3 ' 1 6  1 7 2  55 1 7 2  30 1 7 3  06 1 7 2  53 1 7 3  06 

CIRCLE EAST. 

Faoe rest .  1 Face eaat. 

--l--l--'-- 

69 59.0 1 70 11.5 1 73 16.5 1 72 53.5 
70 05.2 73 05.0 

71 35.1 

May 20, 1853. Needle No. 1. Poles direct. 

-----______-_ 
72 31.0 1 73 07.0 72 54.5 I 73 07.5 

72 49.0 73 01.0 
72 55.0 

CIRCLB WEST. I CIRCLn BAST. 

Faoe east. Face west. Face east. 

' 1 2 O  33' 
35 

1 72 34.0 
71 54.51 '12 36.5 

Faoe west. 

b 

-- 
74 28.2 

74 29 74 31 

74 27.5 '14 29.0 

'14' 26' 74O 27' 

_____ 

CIRCLE EAST. 

Face west. Faoe east. 

b b 
'1 2 Oa4 7 '13' 21f 73'13' 73" 32' 

73 12.0 73 31.0 

72 45 73 19  73 11 73 30 

72 46.b 
- ---- - 

73 03.0 "13 20'o 1 73 21.5 
73 12.2 

-___ 
ClRCLPl WEST. 

Face west. Faoe east. 

b 
690a55' 6 9 O  48' 720a24' 

69 57.0 69 49.5 72 26.0 I 72 28.0 

69 59 69 51 72 28 ----.--- --- 
72 27.0 69 53.2 

'I1 10.1 I 
72 11.2 
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Face east. 

a b 
80° 07' 80' 05' 
80 11 80 01 

80 09.0 1 80 06.0 
80 01.5 

-------- 

M A G N E T I C  I N C L I N A T I O K  

Face west. 

a b 
82O On' 8 1 O  59' 
82 08 81 58 

82 08.0 81 58.5 
82 03.3 

_.__ ~- 

STATION No. 11. FISKERNAEB, FLAGSTAFF NEAR TIIE GOVERNOR'S IIOVSE. 

Latitude 63' OV.3. Longitude 50' 34'4. W. of a. 

a 
80' 28' 
80 25 

June 29, 1853. Needle No. 2. Poles reversed. Meridian reads 106' 01' 

b 
80' 36' 
80 34 --------- 

CIRCLE EAST. 

Face east. Face west. I 
CIRCLE W E S T .  

Face east. Face went. I 

80 43.0 I 

29' 
29 

80 28.0 1 80 29.0 
80 28.5 

80 35.7 

b n 

---__.--------- 

80 23.0 I 80 41.0 I 80 40.0 
80 11.2 80 40.5 

80 28.9 

80'13' 80' 24' 80'42' 80' 41' 
80 10 80 22 1 80 40 1 80 39 

50 11.5 80 46.5 I 80 39.5 I 

a 
80' 47' 
80 46 

b 
80° 38' 
80 41 

STATION No. 111. FIBKERNAES HARBOR, ON A SMALL ISLAND ON TIIE NORTH BIDE OF HARBOR. 

CIRCLE WEST.  

I Face west. Face east. 

July 1, 1853. Needle No. 2. Poles direct. Meridian reads 150' 22'. 

CIRCLE EAST. 

Face east. Faoe west. 

CXRCLE WEST.  

Face east. 1 Face west. 

I b b b 
82' 24' 83' 01' 79O 54' 80° 03' 81° 59' 82' 05' 80' 53' 79' 49' 
82 a 27 1 83 04 1 7 g a 5 1  1 80 06 8 1 a 5 9  1 82 03  1 80a50 1 1 9  51 

CIRCLE EAST.  

Face east. I Face west. 

82 25.5 1 83 02.5 I 79  55.5 1 80 04.5 1 81 59.0 1 82 04.0 1 80 51.5 1 79 50.0 

E g y /  81 23.0 
81 16.0 

----------- 
79 53.5 I 80 01.0 80 41.5 1 80 55.0 '19 53.5 1 79 53.5 

79 57.2 80 51.2 1 ---- 79 53.5 

--- _-- I - l- I 

80 36.6 

n n b b 
8 1 0 "0 1' 8 1 O  23' 79'52' 80' 00' 80'49' 80' 52' 79'54' 79' 54' 
81 11 1 81 23 1 '19 55 1 80 02 1 80 46 I 80 58 1 79 53 I 79 53 

so 22.3 
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CIRCLE EAST. 

Face east. j Face west. 

83Oa1O’ 83O 02‘ j 81Oa3O’ 81O 35’ 
83 08 83 01 I 81 30 81 34 

____  - .-__ 

---- 
6 6 

83 09.0 1 83 01.5 81 30.0 81 34.5 
83 05.2 81 32.2 

82 18.7 

STATION No. VI. PROVEN, GROUND NEAR THE #OVERNOR’S HOUSE. 

Latitude 72’ 25’.9. Longitude 55O 25‘ (both approximate). 

CIRCLE WEST. 

Faae east. Face W e s t .  

--__I- ----- 
83 35.5 

82’22’ 
82 23 

82 22.5 I 82 28.0 83 28.5 I 83 42.5 

83 00.3 
82 25.2 

I July 19, 1853. Needle No. 2. Poles direct. Magnetic meridian Oo 33’. 

- _.__I_._ 
I __ - ___- _______ ___ 

b h l a  6 
83Oal3’ 830 19’ 
83 15 83 19 1 82 55 82 49 1 83 05 83 20 

8 3 O  30’ I hY:5,’ ’ sao 52‘ 1 1(:]003’ 

I --- L_------- 

CIRCLE EART. CIRCLE WEST. 
-__ 

Face east. Face west. Face east. Pace west. 

6 

82 40.5 8.3 45.5 

6 

82 34 

82 39.5 
82 58.0 83 13.0 

83 05.5 

Needle No. 2. Poles reversed. 

-__I__ 

--__ -- 
6 

82:30’ 1 8 2 O  32’ 
82 32 I 82 34 -- 

CIRCLE WEST. I CIRCLE EAST. I 

83 16.7 1 82 53.3 
83 05.0 

Face west. I Face east. I Face east. 1 Face west. I 

83 11.7 82 32.0 
82 51.8 

I I l- 

--- 
82 19.8 83 13.7 83 25.0 

83 16.7 82 52.4 
83 04.5 

Needle No. 2. Poles direct. Meridian reads 0’ 33’. I 
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I I I I Fsce west. Face west. Face east. Face east. 

STATION No. VII. UPERNAVIK, STATION IN GARDEN NEAR THE GOVERNOR'S IIOUSE. 
(Latitude and longitude not determined.) 

CIRCLE EAST. 

Face east. Face west. I 
CIRCLE WEST. 

Face east. Face west. 
I I 

82 40.5 I 82 41.5 84 21.5 1 84 19.5 
82 41.0 1 84 20.5 

83 30.7 

b b b b 
82' 42' 82' 43' 84O 22' 84' 21' 83' 33' 83'59' 84' 12' 
82 a 39 1 82 40 1 84a2?1 I 84 18 I ::':361 83 36 1 84 01 1 84 14 

63 14.5 I 83 34.5 84 00.0 1 84 13.0 
83 24.5 1 84 06.5 

83 45.5 

CIRCLE EAST. CIRCLE WEST. 

I - I , 

Face east. Face west. Face east. 

84'@54' 85' 03' 86'12' 86' 35' 840n16' 84' 17 '  
84 48 84 59 86 17 86 30 84 14 84 14 

84 51.0 85 01.0 86 14.5 86 32.1, 84 15.0 1 84 15.5 
84 56.0 86 23.5 84 15.2 

-_-- ----- I D  i b b 

F w e  west. 

86'18' 86' 02' 
86 19 86 04 

86 18.5 86 03.0 

b 

--------- 
86 10.7 

I I 

85 39.7 

d 

84 26.2 83 20.0 83 39.0 83 35.0 
83 53.1 83 37.0 

B 

I 83 45.0 

85 12.9 

STATION NO. VIII. BEDEVILLED REACH, FORCE BAY. STATION HALF A MILE EAST OF ANCHORAGE(?). 

Latitude 78' 34'.5. Longitude 71' 33'.6. 

August 12, 1853. Necdlc No. 2. Poles direct. Meridian reads 248' 30'. 

CIRCLE EAST. CIRCLE WEST. ! 

Needle No. 2. Poles reversed. 

CIRCLE WEST. 
- -  _ _  - 

Face west. I Face east. 

CIRCLE BABT. 
_-__ ___ __. 

Face west. I Face east. 

84 35.8 I 85 03.6 
84 49.7 
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CIRCLE WEST. 

Face east. 1 Face west. 

M A G N E T I C  I N C L I N A T I O N  

CIRCLE EAST. 

Face east. Face west. 

STATION NO. Ix. NEAR MAR6HALL BAY. 
Latitude '18' 52'. Longitude 69' O l r . *  

The observations on September 3d, 1853, were made with the Lloyd needle, No. 
The dip by the statical needle is 8 5 O  26', and the resulting corrected 1, Box B. 

dip 84' 49'. See Narrative, vol. I. p. 99. 

Face east. 

840a4 8' 85' 22' 
84 48 85 23 

b 

STATION NO. x. VAN REN6SELAER HARBOR, WINTER QUASTERB. MAGNETIC OBBERVATORY ON 
FERN ROCK. 

Latitude 7 8 O  37'. Longitude 70° 40'. W. of G. 

Faoe west. Face east. Face west. 

84'09' 84' 40' 86'20' 86' 05' 84'27' 85O 20f 
84 15 84 39 86 15 86 00 84 21 85 16 

_-___ 
b l b  b 

---__-__---------- 
84 12.0 84 39.5 

85 22*5 1 84 25.8 85 05.2 
84 48.0 

84 45.5 

I 

84 24.0 85 18.0 
84 51.0 86 10.0 02" 1 86 17.5 

85 30.5 

Needle No. 2. Poles reversed. 

CIRCLE WEST. CIRCLE EAST. I I 

- 

Erroneously given 6'1' 01' in the Narrative, vol. 11. p. 431; the date should also be changed a8 
given above. 
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Face west. Face etut. 

a a b b 

-- 
85' 38' 86' 02' 84O 41' 8 4 O  30' 
85 38 86 02 84 41 84 28 

85 38.0 86 02.0 84 41.0 84 29.0 
85 50.0 84 35.0 

85 12.5 

February 16, 1854. Needle No. 2. Poles direct. Meridian reads 69O 30'. 

Faoe west. Face east. 

----_.__-------- 

83 48.7 
85 23.5 I 85 38.5 83 53.5 I 83 44.0 

84 39.9 
85 31.0 

I CIRCLE EAST. CIRCLE WEST. 

CIRCLE WEST. 
_____ __--___-.____ 

Face west. Face east. 

. 84O 28' 8 4 O  25' 8 4 O  53' 84O 49' 
8 4  a 30 1 84 23 1 a a 5 2  1 84 49 

- - 
b b 

CIRCLE EAST. 

Face west. Face east. 

84'35' 1 84O 33' 1 85'11' 1 85O 38' 
84 36 84 33 85 13  85 38 

b d 

.Needle No. 2. Poles reversed. 

84 29.0 1 84 24.0 84 52.5 1 84 49.0 
84 26.5 1 84 50.7 

84 38.6 

84 35.5 I 84 33.0 85 12.0 I 85 38.0 
84 34.2 85 25.0 

84  59.6 

Face east. 
__ .- 

a b 
85' 30' 85' 35' 
85 26 85 30 

85 28.0 85 32.5 
85 30.2 

-- 

February 23, 1854. Needle No. 2. Poles reversed. Magnetic meridian 67' 35'. 

Face west. Face east. I Face west. 

a b a d 
85' 11' 85O 14' 8 5 O  06' 85' 04' 84' 26' 84' 12' 
85 06 85 10 85 08 , 85 01 84 21 84 1 4  

85 08.5 85 12.0 85 01.0 1 85 05.5 84 26.5 84 13.0 
85 10.2 85 06.2 84 19.8 

I 
1 ______ - - _ _  - ____ , -___-- 

a l b  ----------- 

CIRCLE EAST. I 

85 20.2 

CIRCLE WEST. 

84 43.0 

----I 
84 25.5 1 84 06.0 1 84 59.0 I 85 19.5 

84 15.7 85 09.3 

b b b b 
84' "2 7' 84O 08' 85O 01' 85O 21' 8 4 O  28' 8 4 O  12' 85O 06' 85' 13' 
8 4  24 1 84 04 1 8 4 a 5 7  I 85 18  1 tMa29 I 84 1 4  1 85a07 85 15  

------.-- '--I--- 

84 20.7 
84 28.5 / 8 4  13.0 1 85 06.5 1 85 14.0 

85 10.2 
84 42.5 84 45.4 I 

84 44.0 

t 
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DIP. 
No. of 
needle. 

Pole 

R E C A P I T U L A T I O N  O F  R E S U L T S .  

Difference Mean and resulting 
for change dip. of polarity. 

RECAPITULATION OF RESULTS FOR MAGNETIC INCLINATION. 

2 73O 01l.4 
2 73 09.3 
1 '73 44.1 
1 7 3  22.7 
2 80 32.3 
2 81 16.6 

L1. (Approx 

2 83 05.5 
2 82 39.5 
2 83 38.1 
2 85 26.3 

L1. (Approx 

-- 

2 80 37.8 

No. of 
station. 

72O 46I.t 
72 54.6 
72 15.1 
'12 11.2 
80 50.2 
80 29.4 

imate.) 

83 04.5 
82 58.4 
83 45.0 
84 49.7 

81 01..6 

imate.) 

I. 
I (  

I d  

I (  

11. 
111. 

Sukkertoppen 
Proven 

Upernavik 
Bedevilled Reach 
Marshall Bay 
Fern Rock Obser- 
vatory, Van Rens- 
selaer Harbor 

( I  

11 I I  

( I  ( I  

( I  6 1  

I <  ( (  

( I  I (  

( I  I 1  

I (  I [  

IV. 
'V. 

VI. 
July 9, " 

July 19, '( 

July 22, (' 
Aug. 12, " 
Sept. 3, (' 

I I  I 1  

Jan. 26, 1854 
Feh. 16, I' 

Fcb. 23, ( I  

March 2, ' I  

June 10, ' I  

April 24,1855 
May 20, I [  

16 [ I  

" 

VII. 
VIII. 
IX. 
X. 

Locality. Date. 

New York city 

83 51.3 
84 56.2 
84 44.0 

85 08.0 
84 49.1 
85 01.6 - 
- 

sets.) - 

+14'.6 
+14.7 
+P9.0 
+71.5 
-17.9 
+47.2 

-23.8 
+ 1.0 
-18.9 
- 6.9 
+'86.6 

- 

- 

-76.7 + 7.1 
-1'7.6 - 

7 2 O  54l.11 

72O 55/.6 J 72 61.9 
72 59.6 
72 47.0 
80 41.3 
80 53.0 
80 5G.0 
80 49.7 
83 O 5 e o  182 5'1.0 
82 49.0 
83 41.5 
85 08.0 
84 49.0 

84 29.7 
84 52.6 
84 52.8 
84 49.0 
84 47.2 
84 51.0 
84 48.7 
84 35.6 

84 45.8 

~~~~~~ ~ 

The resulting dip at Van Rensselaer Harbor may bc taken as corresponding in time to  June, 1854. 



S E C T I O N  111. 

OBSERVATIONS OF MAGNETIC INTENSITY. 

1854 A N D  1855. 
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S E C T I O N  111. 

OBSERVATIONS AND DISCUSSION OF T H E  MAGNETIC INTENSITY. 

THE instrument used (a unifilar magnetometer) has already been described. 
For the determination of the intensity, the long magnet A. 67 has exclusively 
been used for oscillations and deflections. The effect of the torsion in  the sus- 
pension was found so small that it was neglected. The vibrations have been 
observed in sets of two, one containing the readings of the chronometer when the 
magnet was moving in the direction of the scale readings, and the other when the 
magnet was moving in the opposite direction.' A mean time pocket chronometer 
was generally used for noting the time, and its rate was too small to affect sensibly 
the duration of a single vibration. I n  the deflections, the magnets were always 
kept a t  right angles to one another; the distance of the middle of the deflecting 
magnet, A. 67, from the suspended magnet, is given by a scale divided into feet and 
decimals of a foot.' At Van 
Rensselaer Harbor the observations extend over the time from January, 1854, to 
May, 1855. ,Two other stations were occupied, one in June, 1855, at  Hakluyt 
Island, the other in  July, on the coast between Parker Snow Point and Cape 
York, a t  the return of the party. 

* 

The observations were made by Mr. A. Sonntag. 

The necessary constants have been determined a t  Washington, D. C. 
Magnet A. 67 is nearly thrce inches in  length, the two other magnets, I. 7 and 

I. 10, are somewhat shorter. 

* The vibrations given in the Narrative, vol. II., Appendix, No. XV., pp. 431-434, are, therefore, 
double vibrations, and should have been noted as such. 

By Borne inadvertence, Appendix No. XV. of vol. 11. of the Narrative contains the distances es- 
pressed in inches; i t  should have been given in feet and decimals, thus, 13 inches should be 1.3 feet, and 
9 inches should read 0.9 feet. 

6 
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Time by pocket chronometer. 1 -- 
5h  5fJm 3T8.3 

52.9 
59 08.0 

23.8 
38.7 
54.5 

6 00 09.9 
25.9 
40.2 
55.8 

1 

January 17, 1854. Fern Rock Observatory, Van Rensselaer Harbor. 
A. 67 suspended. Experiments of vibrations. (From right to left.) 

No. 

46 
-- 

:: 
49 
50 
51 
52 
53 
54 
55 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

I 
Time by pocket ahronometer. 1 No. Time by pocket chronometer. --- ------ 

5h  4 3 m  878.5 
53.8 

44 08.8 

44.4 ' 55 39.8 
32 00.0 I 56 54.0 

15.3 i 57 45 10.8 
31.5 58 25.8 

41.8 
57.0 

46 12.5 

46.5 
33 02.0 

18.1 

5h 3 0 m  438.0 
58.8 

31 14.0 
29.3 ~ 54 23.9 

1 

I Time of 50 double vibration8 

12m 54.5 1 55.0 
54.8 

I 54.6 
55.4 

~ 54.0 I 
55.5 
54.3 

55.0 
54.5 

----- 

I 1 55.3 

I 
12 54.81 

Time by pocket chronometer. I /  Time of 45 double vibrations. 

6h lom 108.8 
26.3 
41.4 
57.0 

11 12.7 
28.0 
43.3 
58.4 

12 14.0 . 
29.6 

1 1 m  338.5 
33.4 
33.4 
33.2 
34.0 
33.5 
33.4 
32.5 
33.8 
33.8 

Mean l l m 3 3 8 . 4 5  

Arc at beginning 4 O  40'. Temp. 50'. Time of 2 vibrations 
( (  end 1 28 158.410. 

The vibrations from left to right could not be observed. 

January 18, 1854. Fern Rook Observatory. 
Experiments of vibrations. (From right to left..) 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Time of 2 vibrations Arc at beginning 4' 40'. Temp. 68. 
*' end 1 12  15*.496. 

January 18, 185 i. Fern Rock Observatory. 
Experiments of vibrations. (From left to right.) 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Time by pocket chronometer. 

5h 30" 50R.8  
31 06.7 

22.0 
36.9 
52.9 

33 08.0 
83.8 
39.9 
54.8 

33 10.3 
26.0 

No. 

51 
52 
53 
54 
55 
5 6 
5'1 
58 
59 
60 
t i  I 

-- 

~ _ _  

Time by pocket chronometer. 1 1  Time of 50 double vibrations 

5'1 43" 468.7 
44  02.0 

18.4 
32.7 
49.0 

45 04.8 
20.0 
35.3 
51.0 

4 6  07.0 
23.2 

12" 558.9 
55.3 
56.4 
55.8 
56.1 
56.8 
5G.2 
56.1 
56.2 
5G.7 
56.2 

12 56.15 1 -- 
Arcs and temp. as before. Time of 2 vibrations 15".523. 

(Dr. Hayes assisted in these observations.) 
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No. 1 Time by poaket chronometer. -- -- 
1 59”’ 26“O 
2 41.8 
3 56.4 
4 5 00 12.6 
5 28.2 
6 43.5 
7 58.9 
8 01 14.6 
9 30 2 

10 45.0 
2 1  02 01.3 

A T  V A N  R E N S S E L A E R  H A R B O R .  43 

I1 
No. 

51 
52 
53 
54 
55 
56 
5’7 
58 
59 
GO 
61 

-- Time by pocket ohronometer. 

5h 12m 238.5 
39.4 
55.0 

13 10.2 
26.2 
41.5 

-- 

Time by pocket chronometer. 

5” lBm 31”8 
47.1 

13 02.8 
18.4 
34.0 
49.5 

1 4  05.2 
20.8 
36.2 
51.7 

15 0’7.4 

1 4  12.8 
28.3 

Time of 50 double vibrations. -------- 
12m 5gR.3 

58.8 

58.0 
58.3 
58.3 
58.3 
58.3 
58.2 
58.2 
5’1.9 

\ 58.0 

-- 
13 58.24 

I 

43.5 
59.2 I/ 

Time by pocket chronometer. No. 
--__---- 

6h 20m 47”5 51 
21 03.0 52 

19.0 53 
34.3 54 
49.5 55 

22 05.5 50 
20.9 5’7 
36.3 58 
51.5 59 

23 0’7.0 6 0 

Experiments of vibrations. (From left to right.) 

Time by pocket chronometer. Time of 50 double vibrstions. --- 
i 12m 55.1 Gh 33m428.6  , 

58.0 55.0 
34 14.0 55.0 

45.0 55.5 
35 00.3 ~ 54.8 

55.9 16.8 ~ 

55.1 
55.6 
66.7 

32.0 
47.0 

36 03.7’ ~ 

29.6 i 55.3 

j 
-- 

12 55.45 
I 

/ I  No. Time by pooket chronometer. 

4h 59m 338.5 
48.3 

5 00 04.8 
20.4 
35.7 
51.2 

01 06.9 
22.5 
38.0 
53.5 

02 09.5 

51 
52 
53 
54 
55 
56 
5’1 
58 
59 
60 
61 

Time of 50 double vibrations. -- 
1 2 m  5’7.5 

5’7.6 
58.6 
5’7.6 
58.0 
58.0 
58.4 
58.2 
58.1 
51.9 
51.9 

__.- 

12 5’1.98 

I I  

Arcs and temp. as before. Time of 2 vibrations 156.565. 

Experiments of vibrations. (From right to left.) 

--___--- --____._ .. 

Arc at beginning 5O 20r. Temp. 55O. Time of 2 vibrations 
end 1 36 l S H  .509. 
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Means 30 46.7 

February 21, 1854. Fern Rook Observatory. 
Experiments of vibrations. (From left to right.) 

Magnet. 

E. 
I1 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

-- 

North pole. ----- 
w. 
E. 

Time by pocket chronometer. 

6h 20m 55".2 
21 11.0 

27.0 
42.0 
57.5 

22 13.3 
29.0 
43.8 
59.2 

23 15.3 

No. -- 

i 
54 
55 
56 
57 
58 
59 
60 

I Time by pocket chronometer. 1 :  Time of 50 double vibrations 

6h 33m51s.0 
34 06.5 

22.6 
37.5 
53.4 

35 08.6 
25.0 
39.6 
55.5 

36 12.0 

- 

1- 1 2 m  55.8 
55.5 
55.6 
55.5 
55.9 
55.3 
56.0 
55.8 
56.3 
56.7 -- 1 1 12 55.84 

Arcs and time as before. Time of 2 vibrations 158.517. 

RECAPITULATION OF RESULTS. 

January 17, 1854. Time of 2 vibrations 15s.410 

15.523 

15.565 

11 15.517 

11 11 

11 11 

11 11 

11 

11 11 

18, " 

I1 18, 
February 21, 

21, l' 11 

21, l L  

21, 6 1  

Combination by two means 15.499 
Time of one vibration 7.749 

Temp. 50° 

68 

79 

l 1  55 - 
63.0 

January 31, 1854. Experiments of deflections. Distance 1.3 feet. Deflecting magnet A 67 .  
I 

11 w. 

Circle reads. 1 Mean. 

40f.5 

57.0 

318" 40' 
41 

287 57 
57 

47.0 

37.0 

288 47 
47 

319 37 
37 

Diff. or 2 u. --- 
30' 43'.5 

30 50.0 

February 13, 1854. Experiments of deflections. Distance 0.975 feet. 

Temp. --- 
68O 

73 

75 

72.5 

72.1 
- 

Magnet. North pole. Circle rends. Menn. Temp. !-- --PI--- 
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E. 

1 6  

W. 

A T  V A N  R E N S S E L A E R  H A R B O B .  45 

E. 

w. 
W. 

February 27, 1854. 

Time by cbron'ometer 2721. 

3h 16m 108.2 
25.5 
40.8 
56.0 

1 7  11.2 
26.5 
41.9 
57.4 

18 12.6 
21.8 

---- 

Magnet. I North pole. 

1 Time of 45 double vibrations. -- 
llm 278.9 

2'1.9 
28.1 
27.9 
27.9 
27.7 
28.1 
28.2 
28.1 
27.8 -- 

11 27.96 I 

i 

Experiments of deflections. Distance 1.3 feet. 

Circle reads. 1 Mean. 1 2 u. I Temp. 

109 58 
59 

110 31 
32 

141 15 
15 

58.5 

31.5 

15.0 

30° 56'.0 

30 43.5 

-- 
30 40.7 

No. -- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

580 

58 

58 

56 

57.5 
- 

June 7, 1854. Experiments of vibrations. (Left to right.) 

Time by chronometer 2721. 11 No. 1 Time by chronometer 2721. 

3h 04m 348.2 
49.4 

05 05.0 
20.3 
35.8 
51.1 

06 06.3 
21.8 
36.9 
52.1 

46 
47 
48 
49 
50 
51 
52 
53 
5 4  
65 

3h 16m 025.5 
17.8 
33.0 
48.3 

1 7  03.6 
19.0 
34.2 
49.4 

18 04.8 
20.0 

Time of 45 double vibrations. 
- 
llm 28#.3 

28 4 
28.0 
28.0 
27.8 
27.9 
27.0 
27.6 
27.9 
27.9 

11 27.97 

Arc at  begiclning 6' 8'. 
( (  end 2 48 

Temp. + 3 3 O .  Time of 2 vibrations 158.288. 

Rate of mean time chronometer 2721 (showing nearly Greenwich time), about 28.0 losing. 

June 7, 1854. Experiments of vibrations. (Right to left.) 

No. 1 Time by chronometer 2721. / I  No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

3h 04m 428.3 
57.6' 

05 12.7 
28.1 
43.3 
58.8 

06 13.8 
29.2 
44.4 

07 00.0 

46 
47 
48 
49 
50 
51  
52 
53 
5 4  
55 

___ .__.___~~_I--___ 

Arcs ttnd temp. as before. Time of 2 vibrations 15"288. 
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------- Time by chronometer 2721. 

3 h  22" 088.0 
23.3 
38.5 
53.8 

23 09.2 
24.5 
39.7 
55.0 

24 10.3 
25.7 
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No. 

11" 2gS.0 46 3h 33m 378.0 
47 52.3 29.0 
48 34 07.6 29.1 
49 23.0 20.2 
50 38.2 29.0 
51  53.7 29.2 
52 35 09.0 29.3 

29.5 
29.3 

53  24.5 
54 39.6 
55 54.9 29.2 

I Time by chronometer 2721. Time of 45 double vibrations. --- I '  

-- 
11 20.18 

June  7, 1854. Experiments of vibrations. (Left to right.) 

Time by chronometer 2721. -- 
3h 22m 16*.0 

31.2 
46.3 

23  01.8 
17.0 
32.3 
47.8 

24 03.1 
18.3 
33.3 

No. 

I No. 

46 
47 
48 
49 

1 51 
52 

I _ _ _ _ _  

1 60 

1 E 
55 

I 
I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

____ - 

Time by chronometer 2721. 1 No. Time by chronometer 2721. Time of 54 double vibrationa. ------ ---------- 
8 h  12m 39"l 55 8)' 26" 308.7 1 3 m  518.6 

54.5 56  46.0 51.5 
13 09.8 5'1 27 01.5 51.7 

25.1 58 17.0 51.9 
40.3 50 32.2 51.9 
56.0 60 47.8 51.8 

42.1 63 34.0 51.9 

14 11.3 61 28 03.2 51.9 
26.5 62 18.8 52.3 

57.5 64 49.3 51.8 
-__. 

13 51.83 

Arc a t  beginning 6O 8'. 
" end 2 48 

Temp. 33O. Time of 2 vibrations 15s.315. 

_______ 

June 7, 1854. Experiments of vibrations. (Right to left.) 

No. 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 

Time by chronometer 2721. 1 1  Time of 45 double vibrations. 

311 33" 45"O 
34 00.2 

15.5 
30.9 
46.3 

35 01.5 
16.8 
32.2 
4'1.3 

36 02.5 

l lm 29"O 
29.0 
29.2 
29.1 
29.3 
29.2 
29.0 
29.1 
29.0 
29.2 

11 20.11 
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__ _____ 
No. 1 Time by chronometer 2721. - ----__- 

1 12m 469.8 55 8h 26" 389.5 
2 13 02.0 56 54.0 
3 17.2 57 27 09.3 
4 32.6 58 24.8 
5 48.1 59 40.3 
6 1 4  03.3 60 55.7 
7 18.7 61 28 11.1 
8 34.0 62 26.4 
9 49.5 63 41.9 

10 15 05.0 64 5'1.4 

/ I  No. Time by chronometer 2721. --- 
Time of 54 double vibrations. -- 

13m 518.7 
52.0 
52.1 
52.2 
52.2 
52.4 
52.4 
52.4 
52.4 
52.4 

CI- 

13 52.22 

~ 

June 7, 1854. Experiments of vibrations. (Left to right.) 
- 

I 
Time by chronometer 2721. ---- 

8h 3 5 m  1 7  "1 I 

48.0 

19.0 ' 
34.3 

3'1 05.1 I ' 

32.2 I 
36 03.3 ! 

49.6 1 
20.6 
36.2 

No. No. Time by chronometer 2721. 1 Time of 50 double vibrations. 
---------------- 

51 1 12m 509.7 
50.9 

gh 48" 0T9.8 

50.6 
23.1 
38.6 

52 
53  

50.7 
50.3 55 49 09.3 
50.5 * 
50.5 
50.5 

56 
57 
58 55.6 

50 10.9 50.3 
50.1 

I 
I 

54 54.0 j 

2 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 z:: I 

I 
50.1 

12 50.47 

Arc T o  28'. Temp. 3 6 O .  Time of 2 vibratioiis 15 .409. 
3 12 

June '7, 1854. Experiments of vibrations. (Right to left.) 

No. 1 Time by chronometer 2721. I No. Time by chronometer 2721. Time of 50 double vibrations /I 
1 
2 
3 
4 
5 
6 
'7 
8 
9 

10 
11 

8" 35'" 24u.'7 
40.0 
55.2 

36 10.8 
26.2 
42.0 
57.2 

37 12.7 
28.3 
43.8 
59.0 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
(i 1 

- -- _. 

Arcs and temp. as before. 

8h 4Sm 158.2 
30.7 
46.0 

48 01.3 
16.8 
32.2 
47.7 

50 03.0 
18.7 
33.8 
4!).3 

__ . ---_ .. _ _ _ _  - 

Time of 2 vibrations 159.409. 

12m 509.5 
50.7 
50.8 
50.5 
50. G 
50.9 
50.5 
50.3 
50.4 
50.0 
50.2 -- 

12 50.43 
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I 

RECAPITULATION OF RESULTS, JUNE 7,  1854. 

Set No. 1. Time of 2 vibrations . . 158.288 
15.288 

Set No. 2. . 15.315 
15.313 

11 I I  . 15.403 Set No. 3. 
15.412 

Set No. 4. 11 11 . 15.409 

15.409 

June 7, 1854. Mean . . 15.355 
Time of 1 vibration . . 7.678 

I 1  11 

- 

Temp. 33O 
33 
33 

( I  33 
35 
35 

" 35 
35 

+ 34.0 

June 7, 1854. Experiments of deflections. 
Deflecting magnet A. 67. Deflected magnet I. 10. Distance 0.9 feet. 

Magnet. 

m. 
11 

W. 
I 1  

North pole. I Circle reads. 

E. 

w. 
W. 

E. 

374O 16'.3 
15.0 

265 55.0 
54.0 

260 58.0 
55.5 

368 31.0 
30.0 

Mean. 2 u. 

15'.7 

54 5 
108O 211.2 

107 33.8 
56. 'r 

30.5 
-- 1 Means 107 57.5 

Temp. 

3GO.2 

38.0 

36.0 

34.0 

36.0 
- 

Experiments of deflections. Distance 1.3 feet. 

Magnet. I North pole. 1 Circle reads. ~ Mean. 1 2u. 1 Temp. 

E. 

w. 
W. 

E. 

331' 33'.0 
31.0 

300 34.0 
33.0 

301 01.0 
00.0 

332 37.0 
35.0 

32/.0 

33.5 

00.5 

36.0 

30° 58l.5 

3 1  35.5 
I 

34O.5 

34.3 

35.8 

35.0 

~~ ~ 

These two sets of deflections were observed between the second and third set of the preceding 
vibrations. 

t 
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I June  8, 1854. Experiments of vibrations. (Left to right.) 

NO. 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 

-- Time by chronometer 2721. ---- 
3'1 16m 208.0 

35.5 
50.9 

1 7  06.5 
22.2 
37.8 
53.3 

18 08.8 
24.3 
39.8 
55.2 

I 1 No. 

-iT- 
I 42 

43 
44 
45 

47 
48 
49 
50 
51  

I 46 

Time by chronometer 2721. 

3b 2Grn 40R.4 
56.0 

27 11.5 
27.2 
42.6 
58.1 

28 13.5 
29.1 
44.6 

29 00.5 
15.5 

-c_ 

Arcs 5O 36'. Temp. 3 5 O .  Time of 2 vibrations 158.511. 
3 20 

lorn 20".4 
20.5 
20.6 
20.7 
20.4 
20.3 
20.2 
20.3 
20.3 
20.7 
20.3 

-L__ 

10 20.43 

' June 8, 1854. Experiineiits of vibrations. (Left to right.) 

1 No. Time by chronometer 2721. No. Time by chronometer 2721. Time of 40 double vibrations. ---- 
3h 31m 33"3 41 3h 41m 53".9 10m 20'.6 

20.2 

20.2 
20.2 
20.0 

1 1  
' 2  49.0 42 42 09.2 

3 
20.0 44 40.2 
35.6 45 55.8 5 

6 

8 
I 9  

10 
I 11 34 08.3 

43 24.7 20.2 32 04.5 
' 4  

51.2 46 43 11.2 

37.6 4 9 57.7 
53.1 50 44 13.0 

33 06.7 41 26.1 20.0 
1 7  23.1 48 48.1 20.0 

20.1 
19.9 
20.2 28.5 

10 20.15 

Time of 2 vibrations 15".503. 

I 
Arcs 6' 8'. Temp. 35O.2. 
and 3 l a  

No. Time by chronometer 2721. No, Time by chronometer 2721. - ----- ---- 
1 3h 16m 2'78.3 41 3h 2Gm 48".0 

3 58.6 43 19.0 
4 1 7  14.2 44 34.6 
5 29.7 45 50.0 
6 45.3 46 28 05.6 

21.1 
36.5 

7 18 00.8 47 
16.2 48 8 
31.8 49 52.2 9 
4'1.3 50 29 07.6 10 

11 19 08.9 51 23.3 

2 43.2 42 27 03.5 

Time of 40 double vibrations. 
I_- 

lorn 20"7 
20.3 
20.4 
20.4 
20.3 
20.3 
20.3 
20.3 
20.4 
20.3 
20.4 -- 

10 20.37 
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Time by chronometer 2721. 

3h 3 1 m  408.8 
56.4 

32 11.9 
27.3 
43.1 
58.6 

33 14.1 
29.6 
45.1 

34 00.7 
16.2 

June 8, 1854. Experiments of vibrations. (Right to  left.) 

No. 1 Time by ohronometer 2721. ' Time of 40 double vibrations. I-----.- 
41 3h 42m 01s.2 . 10m208.4 
42 16.5 20.1 
43  32.2 20.3 
44 47.5 20.2 
45 43 03.0 19.9 
46 18.4 19.8 
47 33.9 19.8 
48 49.4 19.8 
49 44 04.9 19.8 
50 20.3 19.6 
51  35.8 19.6 -- 

10 19.93 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

-- 

i 
I 

51 

June 8, 1854. Experiments of vibrations. (Left to  right.) 

No. 1 Time by chronometer 2721. _-.---- 
1 8" 39m 02"3 
2 17.8 
3 33.2 
4 48.7 
5 33 04.0 
6 19.3 
7 34.8 
8 50.2 
9 34 05.5 

21.2 10 
11 36.8 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

-- 

I No. 

' 2 
-- 

4 1  1 42 i 
I 43 

46 
47 
48  
49 
50 
51 

- _ _ _ _  

Time by chronometer 2721. 

Time by chronometer 2721. ----- 
8" 42" 18R.3 

33.6 
49.0 

43 04.4 
19.9 
55.2 
50.6 

44 06.0 
21.4 
36.9 
52.3 

8h 3 1 m  54u.3 
32 10.2 

25.3 
40.8 
56.2 

33 11.4 
27.0 
42.3 
5'1.4 

34 13.1 
28.3 

- 

Time of 40 double vibrations - 
10m 16.0 

15.8 
15.8 
15.7 
15.9 
15.9 
15.8 
15.8 
15.9 
15.7 
15.5 -- 

10 15.80 

Time by chronometer 2721. / /  Time of 40 double vibrations 

8'' 42" 09 .5 
24.9 
40.2 
55.5 

43  10.9 
26.2 
41.7 
56.9 
12.3 
27.5 
42.9 

10" 158.2  
14.7 
14.9 
14.7 
14.7 
14.8 
14.7 
14.6 
14.9 
14.4 
14.6 -- 

10 14.75 
Arcs 6O 48l. Temp. 35O. Time of 2 vibrations 158.369. 
and 2 08 

June 8, 1854. Experiments of vibrations. (Right to left.) 

._ 

Arcs and temp. as before. Time of 2 vibrations 158.395. 

1 

1 
i '  i'! 
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- 

June 8, 1854. Experiments of vibrations. (Left to right.) 

No. 

41 
42 
43  
44 
45  
46 
47 
48 
49 
50 

-- 
- 

NO. 

No. Time by ohronometer 2721. No. Time by chronometer 2791. -- -- 
1 Bh 4Brn5g8.8 41 8h 5gm 128.0 
2 49 15.1 42 2'1.5 
3 30.3 43 42.8 
4 45.8 44 58.0 
5 50 01.1 45 9 00 13.4 
6 16.3 46 28.6 

43.9 
59.3 8 4'1.2 48 

9 51 02.2 49 01 14.6 

7 31.8 47 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Time of 40 double Vibrations. 
-7 

10m 128.2 
12.4 
12.5 
12.2 
12.3 
12.3 
12.1 
12.1 
12.4 

ll. 1 

10 11.8 
11 33.0 

Time by chronometer 2721. 

50 12.1 
51  45.3 12.3 

10  12.26 

Bh 4Sm 52a.0 
49 0'1.3 

23.0 
38.2 
53.4 

50 08.9 
24.3 
39.6 
54.7 

51  10.1 

25*3 ll 51 

Time by chronometer 2721. 

gh 59* 048.6 
19.7 
35.3 
50.5 

9 00 05.8 
21.1 
36.3 
51.6 

1 07.0 
22.2 
3'1.5. 

- Time of 40 double vibrations. 

lorn 128.6 
12.4 
12.3 
12.3 
12.4 
12.2 
12.0 
12.0 
12.3 
12.1 
12.2 

Arcs 6O 56'. Temp. 35O. Time of 2 vibrations 158.306. 
and 3 20 

10 12.25 

Arcs and temp. as before. Time of 2 vibrations 15*.306. 
Daily rate of chronometer 2721, losing 1 s.O. 

RECAPITULATION OF RESULTS, JUNE 8, 1854. 

Set No. 1. Time of 2 vibrations . . 153.511 Temp. 35O 
15.509 " 35 

Set No. 2. ii ii , 15.503 35.2 
16.498 " 35.2 

Set No. 3. . 15.369 I' 35 
15.395 35 

Set No. 4. . 15.306 I' 35 
15.306 l 1  35 

( 4  '1 

11 14 

- - 
Means . . 15.425 35.0 
Time of 1 vibration . . 7.712 

The following deflections correspond in time to tho middle of the above vibration resdb .  
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June 8, 1854. Experiments of deflcctions. 
Deflecting magnet A. 67. Deflected magnet I. 10. Distnncc 1.3 feet. 

Magnet. 

w. 
I1  

E. 
I L  

-- 
Magnet. 
7- 

E. 

I1 

W. 
I1 

North pole. 1 Circle reads. 
--__--- 

329' 46' 
45 

w. 298 36 
34 

W. 1 ' 2 9 8  08 
06 

Mean. -- 
45f.5 

35 0 

07.0 

40.5 

Temp. I 2u. 
---A- --- 

36O.7 

31.7 
31' 10'.5 1 
-- . -  I Means 3 1  22.0 I 36.9 

Experiments of deflections. Distance 0.9 feet. 

North pole. --- 
E. 

w. 
w. 
E. 

Circle reads. 

365' 52'.5 
51.0 

254 54 
53 

262 30 
28 

369 08 
06 

Menu. 

61'.7 

53.5 

29.0 

07.0 

____- 1 2 u .  

110' 58'.2 

106 38.0 

-- 1 Means 108 48.1 

Temp. 

3'1O.2 

36.6 

37.0 

3'1.0 

36.9 
- 

Experiments of deflections Distance 0.9 feet. 

1 Circle rends. 1 Mean. 2 u. I Temp. Magnet. 1 North pole. ---_____---- ---- 
07l.2 370.2 369' 08I.O 

06.5 
W. 262 20 

18 

E* 

E. W. 254 41 
40 

46.5 

106' 48'.2 
I d  

19.0 37.0 

40.5 37.6 

E. 364 48.0 47.2 36.6 

Means 108 27.4 37.1 

1 w. 

110 06.7 
I I  

-- - 

Experiments of deflections. Distance 1.3 fcet. 

Magnet. North pole. Circle reads. Mean. i 2 u .  Temp. ----- ----------- 
E. E. 328' 52' 52I.O 36O.0 

52 31' 20'.5 
11 W. 29'1 23 22.5 35.2 

02.5 36.3 

13.0 37.0 

Means 31 20.0 36.1 

23 
W. W. 298 03 

Q2 
E. 329 13 

13  

3 1  10.5 
(1 

-- - 

'i 
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E. 
11 

June 19, 1854. Experiments of deflections. 
Deflecting magnet A. 67. Deflected magnet I. 7. Distance 0.9 feet. 

E. 373 05 
04 

267 00 w. 
266 59 

Magnet. North pole. Circle reads. --------- 
w. W. 268' 50' 

49 
l1 1 E. 1 316 23 

22 

30' 43'.0 

30 48.5 

-- 
Means 30 42.7 

40'. 8 

41.0 

43.5 

43.0 

42.1 
- 

Mean. Temp. 

E. 

( L  

W. 
i 1  

49f.5 

22.5 

31f.5 

20.5 

46.0 

03.5 

W. 303' 38' 
37 

E. 334 21 
20 

E. 334 46 
46 

w. 304 04 
03 

04.5 

59.5 

Time.1 

4h 33" 206.1 
35.3 
51.0 

34 06.5 
21.9 
37.3 

------ 

40O.6 

41.6 
107' 33'.0 

1 No. 

41 
48 
43 

I 44 
1 45 
1 46 

106 05.0 

-.__ 

Means 106 49.0 

Experiments of deflections. Distance 1.3 feet. 

Magnet. North pole. Circle reads. Mean. I 
----c__L_---- 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

-- 

41.2 

41.2 

41.1 
- 

June 19, 1854. Experiments of vibrations. (Left to right.) 

Time.' 1 1  Time of 40 double vibrations. 

4h 43m 38S.6 
54.0 

44 09.5 
25.0 
40.4 
55.9 

45 11.2 
26.6 
42.1 
57.7 

46 13.0 

10" 15".5 
18.7 
18.5 
18.5 
18.5 
18.6 
18.4 
18.3 
18.3 
18.4 
18.1 -- 

10 18.44 

Arcs 7' 28'. Temp. 43O. Time of 2 vibrations 156.461. 
and 3 44 

~~ 

1 Number of chronometer not stated. 
L 
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No. 1 Time. ------ 
1 4h 3 3 m  2Sa.2 

3 59.0 
4 34 14.3 
5 29.9 
6 45.3 
7 35 00.9 
8 16.3 
9 31.9 

10 47.2 
11 36 02.8 

2 43.4 

June 19, 1854. Experiments of vibrations. (Right to left.) 

~ , No. 

41 
-- 
i 42 ' 43 

I 47 

I 44 
1 45 ' 46 

I 48 
1 49 
I 50 

51 

Time. ----- 
4h 43m 468.8 

44 02.3 
17.8 
33.2 
48.6 

45 04.2 
19.5 
35.1 
50. i 

46 05.8 
21.4 

Time of 40 double vibrations. 

IOm 1SS.6 
18.9 
18.8 
18.9 
18.7 
18.9 
18.6 
18.8 
18.5 
18.6 
18.6 -- 

10 18.72 

'Arcs and temp. as before. Time of 2 vibrations 15"463. 

Time. 
----__.- 

4h 50m 26".2 
41.8 
57.3 

51 12.9 
28.2 
43.5 
59.1 

52 14.5 
29.9 
45.4 

53 01.0 

No. 

1 
* 2  

3 
4 
5 
6 
7 
8 
9 

10 
11 

L- 

j No. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Experiments of vibrations. (Left to right.) 

I Time. 

4h 50m 34"l 
49.5 

51 04.9 
20.3 
35.9 
51.2 

52 06.9 
22.2 
31.8 
53.1 

53 08.6 

------- Time. ~ Time of 40 double vibrations. No. I ------- 
41 5 h  OOm 51 8.6 lom 178.5 

. 42 01 07.1 17.6 
43 22.4 17.5 

1'1.6 
1'1.5 

44 3'1.9 
45 53.4 
46 02 08.9 17.7 
47 24.3 17.4 
48 39.6 17.4 
49 55.0 17.2 
50 03 10.3 17.2 
51 25.8 17.2 

L 10 17.44 

1 

-- 

Time. 1 1  Time of 40 double vibrstione. 

5h OOm44R.0 
59.3 

01 14.8 
30.3 
45.9 

02 01.3 
16.7 
32.2 
47.7 

03 03.2 
18.8 

lom 178.8 
17.5 
17.5 
17.4 
17.7 
17.8 
17.6 
17.7 
17.8 
17.8 
17.8 

c_- 

10 17.6'1 

Arcs 6 O  56'. Temp. 43O. Time of 2 vibrations 158.442. 
and 4 00 

No. 

1 
2 
3 
4 
5 
6 
'r 
8 
9 

10 
11 
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No. Time. -- -- 
1 5 h  13'" 12s.2 
2 27.9 
3 43.3 
4 58.9 
6 14 14.2 
6 29.5 
7 45.1 
8 15 00.3 
9 16.1 

10 31.3 
11 46.9 

No. 1 Time. Time of 40 double vibrations. 

41 5h 23" 30R.3 lorn 188.1 
42 45.7 17.8 
43 24 01.2 17.9 
44 16.8 17.9 
45 32.3 18.1 
46 47.9 18.4 
47 25 03.4 18.3 
48 18.9 18.6 
49 34.1 18.0 
50 49.7 18.4 
51 26 05.1 18.2 

----- 

-- 
10 18.15 

-~ ~~~ 

Experiments of vibrations. (Right to left.) 

No. Time. No. Time. -- -- -- 
1 5h 13m 208.2 41 5 h  2 P  37".6 
2 35.7 42 52.9 
3 51.2 43 24 08.3 
4 14 06.5 44 24.0 
5 22.1 45 39.5 
6 37.5 46 54.9 
'r 53.2 47 25 10.2 
8 15  08.4 48 25.2 
9 23.7 49 40.8 

10 39.2 50 56.5 
11 54.8 51 26 11.7 

Time of 40 double vibrations. ------ 
lorn 1V8.4 

17.2 
17.1 
17.5 
17.4 
17.4 
17.0 
16.8 
17 .1  
17.3 
16.9 -- 

l o  17.19 

Arcs and temp. as before. Time of 2 vibrations 158.430. 

Time. 

5h 33m 23R.3 
38.9 
54.2 

34 09.5 
25.2 
40.4 
55.9 

35 11.2 
26.8 
42.2 
57.6 

---- 

Experiments of vibrations. (Left to right.) 

No. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

-- No. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Time. - I I Time of 40 double vibrations 

5" 43m 398.5 
54.9 

44 10.3 
25.8 
41.3 
56.7 

45 11.9 
27.4 
42.8 
58.2 

46 13.6 
0 

10m 168.2 
16.0 
16.1 

. 16.3 
16.1 
16.3 
16.0 
16.2 
16.0 
16.0 
16.0 

10 16.11 
~ __ -- 

Arcs 7' 04'. Temp. 42O.4. Time of two vibrations 1fi8.4O3. 
3 28 
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41 
~ 42 

43 
44 
45 
46 
4'1 
48 
49 
50 
51 

* 
I 

I 1  

E. 

Experiments of vibrations. (Right to  left.) 

E. 

E. 

No. I Time. 

l i  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Tv. 

5'' 33m 3lS .2  
46.5 

34 02.1 
17.4 
33.0 
48.4 

35 03.7 
19.0 
34.3 
49.5 

36 05.2 

Magnet. 

E. 
11 

North pole. _----- 
w. 
E. 

11 Time of 40 double vibrations Time. 

5" 43'" 47"2 
44 02.8 

18.1 
33.5 
49.0 

45 04.5 
19.8 
35.2 
50.6 

46 05.9 
21.3 

-~ 

Arcs and temp. as before. Time of 2 vibrations 15"404. 

10m 168.0 
16.3 
16.0 
16.1 
lF.O 
16.1 
16.1 
16.2 
16.3 
16.4 
16.1 -- 

10 16.15 

RECAPITULATION OF RESULTS, JUNE 19, 1854. 

Set No. 1. Time of 2 vibrations . . 158.461 Temp. 43O 
15.463 '* 43  

41  11 . 15.442 ( (  43 Set No. 2. 
15.436 l' 43 

16 (i . 15.454 " 42.4 Set No. 3. 
15.430 " 42.4 

Set No. 4. . 15.403 " 42.4 
15.404 " 42.4 

Means . . 15.437 42. '1 
Time of 1 vibration . . '1.118 

11 I 1  

7 - 

June 19, 1854. Experiments of deflections. 
Deflecting magnet A. 67. Deflected magnet I. 7. Distance 1.3 feet. 

I 

Magnet. 1 North pole. ---- 
w. 1 w. 

Circle read%. I Mean. 

531.5 

46.5 

19.5 

29.5 

2980 54' 
53 

329 47 
46 

329 20 
19  

298 30 
29 

2u. I Temp. 

30' 53'.0 

30 50.0 

-- 

~ 

4 2 O . O  

42.2 

43.2 

42.0 
- 

l i  I 'cv* 
I 

Experiments of deflection. Distance 0.9 feet. 

Cirale reads. 1 Mean. 1 2n. 1 Temp. 

18l.5 

30.0 

38.5 

08.0 

2590 191 
€8 

365 31 
29 

3c9 39 
38 

263 09 
07 

106' 11'.5 

106 30.5 

42O.2 

42.0 

43.2 

41.8 

' i  
I 
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Magnet. --- 
W. 
I1 

E. 
I 1  

June 24, 1854. Experiments of deflections. 
Deflecting magnet A. 67. Deflected magnet I. 7. Distance 0.9 feet. 

North pole. - 
' w. 

E. 

E. 

W. 

Circle reads. 

298O 3'1' 
36 

329 21 
21 

330 13 
12 

299 42 
41 

Means. 

36f.5 380.5 

21.0 38.6 

12.5 40.3 

41.5 40.0 

30° 44'.5 

30 31.0 

Temp. 

Time by chronometer 264. 

4h 21" 348.3 
49.6 

22 05.2 
20.7 
36.3 
51.8 

23 07.3 
22.8 . 
38.4 
53.8 

24 09.1 

------ No. 
41 
42 
43 
44 
45 
46 
4'1 
48 
49 
50 
51 

264O 10' 
09 

369 42 
41 

365 00 
364 59 
259 50 

49 

09'.5 

41.5 

59.5 

49.5 'L 

380.0 

3 8 0  

38.0 

38.0 

105O 32l.O 

105 10.0 

-- 
Means 105 21.0 38.0 

Experiments of deflection. Distance 1.3 feet. 

Circle reads. I Means. I 2 u. 1 Temp. North pole. -- 
W. 

E. 

E. 

w. 

Magnet. -- 
E. 
iI 

W. 
I 1  

- I Means 30 37.7 1 39.4 I 
June  24, 1854. Experiments of vibrations. (Left to right.) 

Time by chronometer 264. 11 Time of 40 double vibrations. No. 

4'' 31m 53"3 
38 08.8 

24.2 
39.6 
55.0 

33 10.4 
26.3 
41.8 
57.2 

34 12.5 
28.0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

10" 19R.O 
19.2 
19.0 
18.9 
18.7 
18.6 

1 19.0 
19.0 
18.8 
18.7 
18.9 

10 18.89 

Arcs 6O 16'. Temp. 41O.2. Time of 2 vibrations 158.4'12. 
and 3 20 

The chronometer nearly'shows Greenwich mean time, and its d k y  rate is less than 0*,5 
(gaining). 

8 
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3 
4 
5 
6 
7 
8 
9 

10 
11 

22 12.6 ' 1  43 29.2 
44.4 
59.5 

28.2 
43.4 
59.0 / I  46 1 33 14.9 

23  14.3 30.3 
29.8 48 45.8 

24 00.8 I 50 16.3 
16.2 1; 51 31.6 

45.2 I /  49 34 01.0 

I /  

Time of 40 double vibrations. ---- 
1 0 m  178.2 

17.2 
16.6 
16.2 
16.1 
15.9 
16.0 
16.0 
15.8 
15.5 
15.4 -- 

10 16.17 

Time by chronometar 264. 
----I-- 

4h 5 0 m  468.0 
51 01.3 

16.8 
32.0 
47.5 

52  02.8 

Time of 40 double vibrations. 

I 1 0 m  148.9 
14.8 1 14.8 
14.6 

I 14.7 
14.6 I 

1 
2 
3 
4 
5 
6 

141T ------ 
4h 40m 316.1 

46.5 ' 42 

32.8 45 
48.2 I /  46 

41 02.0 I 43  
17.4 1 44 

8 1  26.3 47 41.6 
57.0 

53 12.3 
43 12.6 27.8 

41.9 
57.2 

I 
I 

15.3 
15.1 
15.1 
15.2 -- 
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June 24, 1854. Experiments of vibrations. (Left to right.) 
-_ 

No. 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 

-- 

a 

June 24, 1854. Experiments of vibrations. (Right to left.) 

No. 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 

-- 

__--I_--___ __I___ __ __ _______- 

June 24, 1854. Experiments of vibrations. (Left to right.) 

Time by ohronometer 264. 1 No. 

5h 18m 388.3 41 
el- - -- 

1 E 
24*9 I tt 

I1 51 i 

54.0 
19 09.3 

40.3 

: i  
: I  
5 1  6 55.7 46 

1 1  48 
7 1  
8 26.7 

57.8 42.2 49 l i  50 1 31 13.1 
9 

57.5 
21 12.9 

20 11.2 I 47 
- _  

I 15.6 
I 15.6 

15.8 

I 

-- 
10 15.89 

1; 28.7 

Time of 2 vibrations 15O.397. 
. -__- 

Arcs 6O 48'. Temp. 41O.2. 
3 20 

Time by chronometer 264. 

5 h  03m 29*.3 
44.9 

---- 

Time by ohronometer 264. / I  No. 

I NO. -- 
I 41 10m 15.2 
1 42 

5h 03m 37'.1 
52.4 

04 07.8 
23.2 
38.4 
53.8 

05 09.3 
24.5 
40.0 
55.0 

00 10.8 

31.0 
46.4 

05 01.8 
17.1 
32.3 
47.8 

14.9 
14.9 
15.0 ' 48 15.1 j 49 41.7 15.4 

i 50 I 16 02.9 15. I 

45 45.9 
46 ' 15 01.3 
4 1  16.8 

Time by chronometer 264. Time of 40 double vibtationi. 

____I._------. __ 
Arcs and temp. as before. Time of 2 vibrations 15".381. 

38.3 

15 09.1 
24.5 
39.9 
55.2 

1G 10.6 

53.8 . 1 

Time by ohronometer 264. 1 j Time of 40 double vibrationa. 

15.1 
15.4 
15.3 
15.2 
15.4 
15.2 
15.6 

- 

5h 2 W  54'.8 
29 10.1 

25.3 
40.5 
56.2 

30 11.6 
27.0 
42.4 

' ' 
I 
I 

10m 161.5 
16.1 
16.0 
15.9 
15.9 
15.9 
15.8 
15. P 

49 
50 
51 
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June 24, 1854. Experiments of vibrations. (Right to left.) 

NO. I Time by chronometer 264. 1 No. Time by chronometer 264. Time of 40 double vibrations. ----- ---- 
10m I6"5 

-- 
5h 2grn 02"7 

18.0 16.1 
17.2 43 33. 6 16.4 

16.2 32.8 44 49.0 
48.2 45 30 04.2 16.0 

20 03.6 46 19.7 16.1 
19.0 47 35.0 16.0 

48 50.4 16.1 34.3 
16.1 

10 21 05.1 50 21.5 16.4 
20.6 51 36.8 16.2 11 

1 5h l B r n  468.2 4 1  . 
2 19 01.9 42 
3 
4 
5 
6 
7 
8 
9 49.7 49 31 05.8 

-- 
I IO 16.19 

Arcs and temp. as before. Time of 2 vibrations 158.405. 

RECAPITULATION OF RESULTS, JUNE 24, 1854. 
Set No. 1. Time of 2 vibrations . . 158.472 Temp. 41O.2 

Set No. 2. 

Set No. 3. 

Set No. 4. 

15.404 I' 41.2 
I I  & I  . 15.365 '' 41.2 

15.378 " 41.2 
11 11 . 15.375 41.2 

15.381 41.2 
1 I  I I  . .  . . 15.397 41.2 

15.405 41.2 

Mean . . 15.391 41.2 
Time of 1 vibration . . 7.699 

- - 

June 24, 1854. Experiments of deflections. 
Deflecting magnet A. 67. Deflected magnet I. 7. Distance 1.3 feet. 

Magnet. North pole. 1 Circle reads. Means. 2 u .  1 Temp. ------ 
-I w. W. 300' 17' 16'.0 440.2 

--------- 
15 30° 12'.0 

11 E. 330 29 
2'1 

E. E. 330 41 
40 

l l  w. 300 04 
03 

28.0 43.0 

40.5 42.2 

03.5 42.4 

1 Means 30 24.5 42.9 

30 37.0 

-- - 

Experiments of deflections. Distance 0.9 feet. 
__ _ _ _ ~ _ _ _ _  

Magnet. I North pole. Cirole reads. Means. 1 2 u .  Temp. ------ ---- --- ----- 
23t. 0 41.4 

30.5 41.0 

06.0 42.4 

01.5 41.7 

Mcans 107 36.0 41.6 

W. 261O 24' 
22 

E. 367 31 
30 

E. 373 07 
05 w. 264 02 
01 

E. 
106' 0'1'.5 

I I  

109 04.5 
I w. 

11 

-- - 

I 
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Date. 

1864. 
January 11 

* I  18 
18 

( I  3 1  
February 13 

2 1  
2 1  
21  
21  
27 

J u n e  7 
7 
7 
7 
'1 
'r 
7 
1 
7 
7 

J u n e  8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

June 19 
19 
19 

I 1  19 
11 19 

19 
19 
19 
19 
19 
19 
19 

--- 
I1 

11 

( 1  

11 

I1 

I 1  

16 

I 1  

(1 

--- 
I 1  

11 

I 1  

11 

11 

11 

I 1  

11 

I 1  

11 

I1 

--- 
I I  

, ( 1  

I1  

I1 

11 

11 

I I  

11 

I1 

The detail record of the observations of deflections and vibrations a t  Van 
Rensselaer Harbor, in May, 1855, and of the vibrations at  Halduyt Island, and 
near Cape York, in June  and July, 1855, could not be found; the results, how- 
ever, are preserved in Appendix No. XV. of the Narrative (vol. II.), and are here- 
with subjoined. 

SYNOPSIS OF RESULTS OF VIBRATIONS AND DEFLECTIONS, OBSERVED AT VAN RENSSELAER HARBOR 
DURING THE YEARS 1854 AND '55. 

Temp.'s 
observed. 

--- 
5OO.O 
68.0 
68.0 
12.1 
60.5 
7 9.0 
79.0 
55.0 
55.0 
57.5 

33.0 
33.0 
33.0 
33.0 
36.0 
34.9 
35.0 
35.0 
35.0 
35.0 

35.0 
35.0 
35.2 
35.2 
36.9 
36.9 
37.1 
36. I 
35.0 
35.0 
35.0 
35.0 

41.1 
42.1 
43.0 

43.0 * 
43.0 
42.4 
42.4 
42.4 
42.4 
42.4 
42.3 

43.0 * 

Time of 
1 vibration. 

-- 
v8.705 
7.748 
7.761 

7.780 
7.782 
7.755 
7.758 

-- 
7.644 
7.G44 
7.657 
?.G5B 

7.708 
7.706 
7.705 
7.704 

7.755 
7.754 
7.752 
7.749 

7.085 
7.G97 
7.653 
7.653 -- 

7.730 
7.731 
7.721 
7.718 
7.727 
7.715 
7.702 
7.702 

~~ 

Mean 

78.749 

'1.678 

1.719 

-- 

7.718 

Corresponding 
temp. 

t ' . --- 

630.0 

--- 

34.0 

---- 

35.0 

42.7 

Angle of 
deflection. 

26. 

15O 23/.3 
39 20.0 

15 24.8 

53 58.7 
15 38.5 

15 41.0 
54 24.0 
54 13.7 
15 40.0 

--- 
53 24.5 
15 21.3 

15 25.7 
53 10.5 

Distance 
in feet. 

T .  -- 

1.3 
0.975 

1.3 

0.9 
1.3 

-- 

1.3 
0.9 
0.9 
1.3 

-- 
0.9 
1.3 

1.3 
0.9 - 
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1 7.291 23.0 
i 

-- 1 7.384 15.0 

--I--- 

Date. 

49 59.8 
14 32.6 ---- 

1 4  23.2 
48 00.8 

I-- 

1854. 
June 24 

" 24 
'I 24 
" 24 
" 24 
" 24 
" 24 
" 24 
' I  24 

24 
' I  24 
' I  24 

May 16 
" 16 

16 
I' 16 
" 16 
I' 16 

-- 
1855. 

May 17 
" 17 
' I  17 
" 17 

May 18 
I '  18 
" 18 
" 18 

--- 

May 19 
" 19 

19 
19 

I' 19 

Temp.'s 
observed. 

--- 
38O.O 
39.4 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
41.2 
42.9 

* 41.6 
__.- 

17.0 
19.3 
17.0 
17.0 
22.0 ' 
19.0 

23.0 
23.0 
23.0 
23.0 

15.0 
15.0 
27.0 
27.0 

-7 

-- 

28.0 
28.5 
28.0 
27.0 
27.0 

Time of 
1 vibration. 

-- 

7.736 
7.702 
7.683 
7.689 
7.688 
7.690 
7.698 
7.702 

7.448 
7.416 

7.384 
7.371 

7.394 
'1.388 

-- 
7.383 
7.385 

'1.40'1 
7.413 
7.396 

I I 

Mean Corresponding I Angle of 
adopted. 1 temp. I deflection. 

7L. T. j t , .  

I----- 

~ 52' 40f.5 

---- 
I 
I 

1 
I 

7.699 I 41O.8 , 

I 
1 15 18.8 I 
1 15 18.8 I 

I 
1 

I 

i 
15 12.3 

, 5:: 48.0 

1 

- 
Distance 
in feet. 

Y.  

0.9 
1.3 

1.3 
0.9 

1.3 
0.9 

-- 

0.9 
1.3 

1.3 
0.9 

ARSTRACT OF ORSERVATIONS OF VIBRATIONS AT HAKLUYT ISLAND. 
Approx. Int. 7 7 O  23'. Approx. long. 7 2 O  30f W. of Gr. 

7".026 3 3 O . 5  1 1855. Jurie 21. 330.3 7s.020 
'( 21. 33.3 7.026 
' I  21. 33.8 7.033 

ARSTRACT OF OBSERVATIONS OF  VIBRATION^ AT A STATION rx LAT. 7 6 O  03' AND LONG. 6 8 O  o O f  W. OF 
GR., ON THE COAST RETIVEXN PARKER SNOW'S POINT AND CAPE YORK. 

1855. Ju ly  19. 40O.O 66.415 1 
19. 41.5 4GO.5 

I '  19. 41.2 6.544 
I L  19. 39.5 6.474 J 

~ E T E R M I N A T I O N  OF THE MOMENT OF INERTIA OF MAGNET A. 67. 
(With stirrup and mirror attached.) 

No determination of the nioment of inertia of magnet A. 67 having been made 
by the expedition, it became necessary to determine the same afterwards. The 
following observations for this purpose were made by myself a t  the Cjoast Survey 
Office, Washington, 11. C. 
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After adjusting the instrument and suspending A. 67, the following experiments 
of vibrations were made :- 

I m  21"" 
21.6 

~ 

March 18, 1858. Mean time chronometer Kessels 1285. 

0 
18 

~ 

No. of Time by chronometer 
ribrations. 1285. , -- 

20 vibrations. 

---- 

Time by chronometer j Time by chronometer ' 
1285. 1 20 vibrations. 

I 
20 vibrations. 

--- 1 1 21.42 1 21.26 I ! 

Time by chronometer 18 vibrations. 
1285. 

No. of Mean local time by 20 vibrations. 
vibrations. chronometer 1285. 

0 
20 
40 
60 
80 

100 

911 31m 108.7 
32 32.4 
33 54.0 
35 15.1 
36 36.5 
37 58.0 

l m  135 .2  
13.5 
13.0 
13.8 
13.1 

l o h  28m 5 l S . 3  
30 04.5 
31 18.0 
32 31.0 
33 44.8 
34 57.9 _-- 1 Mean 1 13.32 I1 1 Mean 1 '21.47 

6 

Temp. 7 1 O . 8 .  (Rate of chronometer too small Arc 234a and 328a Temp. 7 1 O . O .  

to affect the result.) 1 ~ibra t ion=4~.073.  1 1  242 318 1 vibration=48.0?3 

The  mirror was below the magnet in  these two sets; in  the following four sets it 
was above. 

Magnet suspended with inertia ring 2, of the following dimensions: Outer 
diameter 2.322 inches; inner diameter 1.837 inches; thickness 0.188 inches a t  
69'; weight 648.937 grains: hence K,= 4 (9 + rlz) eo= 4.936 (in feet and grains), 
19 Kl = 0.69338. 

Vibrations with ring. 
-.___ 

No. of 
vibrationa. 

Time by  chronometer 20 vibrations. 
1285. 

1211 48m 13"6 
50 30.5 
53 05.3 
55 31.5 
58 00.4 

13 00 26.6 

2m 258.9 
25.8 
26.2 
28.9' 
26.2 
-- 1 2 26.02 

0 
20 
40 
60 
80 

100 

12h 34m 068.0 
36 32.2 
38 58.8 
41 24.1 
43 49.6 
46 15.4 

2m 26S.2 
36. G 
25.3 
25.5 
25.8 

0 
20 
40 
GO 
80 

100 

I -- 1 2 25.88 
__ - __ ._ -_ 

Arc 190d -360d Temp. 75O. 
228 -321 1 vibration 78.294. 

__- 

Arc 22gd -32ld  
239 -301 1 vibration=? s .301 

Vibrations without ring. 
~ - -  

No. of 
vibrations. 

lh 1'7" 29"9 
18 51.2 
20 12.5 
21 34.0 
23 55.1 
24 17.0 

1" 2Gm 508.7 
28 12.1 
29 33.0 
30 54.5 
32 15.9 
33 37.0 

lm 21*.4 
20.9 
21.5 
21.4 
21.1 

0 
20 
40 
60 
80 

100 

0 

21.3 ) I  
21.5 1 1  

21.1 
21.9 1 1  80 

~~ 

1 Omitted, disturbed by a current of air. 



Observations for torsion. 

Torsion circle. Scale readings. Mean. Diff. - ----- 
21d 
71  
60 

74O 248-304 276 
164 361-234 297 
344 11-428 220 

190-370 280 - 74 

31' = 3Sd for 90' 
For torsion with ring use . . . . . 42 

March 19, 1858. Vibrations without ring. (Mirror above.) 

20 ribratious. No. of vibrations. Time by chronometer 1285. --------- --- 
Temp. 75O. 1 m  218.2 

21.2 
21.2 
21.4 
21.1 

0 9 h  23m 318.9 
20 24 53.1 
40 26 14.3 
60 27 35.5 
80 28 56.9 

30 18.0 -- 100 
1 21.23 1 vibration =48.061. 

Vibrations with ring. 

No. of vibrations. Time by chronometer 1285. 20 vibrations. --- I- ---- 
2m 26"3 

26.4 
25.8 
25.6 

0 9h 5 0 m  178.0 
20 52 43.3 
40 55 03.1 
60 51 35.5 
80 60 01.1 -- 1 vibration= 7 ' .301. 2 26.02 

RECAPITULATION OF RESULTS. 

March 18, 1858. 1 vibration, without ring . . 48.073 - 
11 I 1  11 '1 1 I  4.073 - 
I 1  I1  I i  with " . - 7"294 
11 11 I 1  11 11 - 7.301 
11 I 1  11 without '( . 4.071 - 
I 1  4.063 

11 16 ' I  with " . - '1,301 

11 I 1  11 I i  - 
I 1  i 1  March 19, 1858. 11 4.061 - 

-- 
Mean by combination ' . . Tx4 .069  T,='7.299 

at 7 4 O . O  at 7 5 O . O  

The  moment of inertia of the magnet (with appendages) I! becomes for the 

64 M O M E N T  OF I N E R T I A  O F  M A G N E T  A .  6 7 .  

Temp. 71O.8 
71.0 

" 75.0 
I' 75.0 
" 76.0 
" 76.0 
' I  75.0 
" 15.0 

Using 0.()000068 for the coefficient of dilatation for 1" Fahr., the above k~ K for 
different temperatures becomes : 

For 6 2 O ,  19 IC = 0.34628 and 19 n21C = 1.34058 
" 32, " 0.3160'3 " = 1.34039 (CHAS. A. S.) 

I 

I 
t 
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The value of the induction coefficient 
fr,d sin. u, - r,2? sin. u p=-- -- __ ._ - - ___ 

r,d sin. 21, - r"sin. u 
may be put in the following convenient form- 

sin. u' r P= - r2 5' where 0 = - and =-. 
0--$ an. U' r1 

We find: June 7, 1854 . . P=-0.007 
(( 8, ' I  -0.003 
'( 8, (' . -0.006 
" 19, (' . +0.009 

'( 21, " -0.001 
" 19, '( -0.003 

( 1  94, 1' . +0.033 
May 16;1855 . 
'( 17, '( . 
'' 18, 1' . -0.011 
(' 19, " . -0.011 

If we take the indiscriminate mean of the above values we find P =  + 0.007, 
and if we reject the three values marked by brackets, P=-0,004; the latter 
value is probably nearer the truth than the first one, but both are so small that 
they may be neglected in the computation of the intensity. 

I n  the absence of observations, the temperature coefficient for the magnetic 
moment or q may be assumed=0.0003, a value found for other magnets of the 
same magnetic moment and size; with but three exceptions, the temperature cor- 
rections are small. 

After correcting for difference of temperature, the following results for magnetic 
moment rn and horizontal intensity X have been computed by the formulse 

9 
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TABLE OF RESULTS OF log. E, log. m X ,  OF m THE MAGNETIC MOMENT OF MAGNET 8. 67, AND OF THE 
a 

HORIZONTAL INTENSITY X ,  AT VAN RENSSELAER HARBOR. 

Date. 

1854. 
Jan. 31 
Feb. 13 

' I  27 
June  7 

. ' I  7 
8 
8 

I' 8 
8 

19 
19 
19 

I1 19 
' I  24 
I' 24 

24 
24 

1855. 
May 16  

16  
17  

" 17 
18 

I' 18 
' I  19 

19 

zg. E .  
X 

9.46463 
9.467 95 
9.46532 
9.46954 
9.47155 
9.47268 
9.47 184 

.* 9.4 7 09 1 
9.47223 
9.46636 
9.46371 
9.46574 
9.46504 
9.46218 
9.46256 
9.45956 
9.46855 

9.44285 
9.45 1 2 5  

. 9.44593 
9.44065 

, 9.43607 
9.43286 
9.43956 
9.44266 

zg. Tn x. 

9.56091 
9.56243 
9.56282 
9.56964 
9.56980 
9.56583 
9.56583 
9.56581 
9.56593 
9.5 657 0 
9.56556 
9.56552 
9.56553 
9.56801 
9.56782 
9.56131 
9.56754 

9.60156 
9.60156 
9.60293 
9.60293 
9.60219 
9.6021 9 
9.60148 
9.60148 

m. 

0.326 
0.327 
0.327 
0.330 
0.331 
0.330 
0.330 
0.330 
0.330 
0.328 
0.327 
0.328 
9.328 
0.327 
0.328 
0.326 
0.330 

0.332 
0.336 
0.334 
0.332 
0.331 
0.329 
0.332 
0.332 

Mean value of m = 0.330 at t = 3 G O . I  

x. 

1.111 
1.115 
1.119 
1.122 
1.120 
1.113 
1.114 
1.115 
1.114 
1.121 
1.124 
1.122 
1.123 
1.130 
1.129 
1..133 
1.121 

1.200 
1.189 
1.198 
1.206 
1.210 
1.215 
1.205 
1.200 

R~WAPITULATION OF 'VALUES OF X. 
January 31, 1854 . . X=1.117 
February 20, 1.111 
June 15, ( I  1.121 
May 18, 1855 . 1.203 

Mean corresponding to June, 1854 . . 1.139 
-- 

Taking the above value 1.139 for the mean horizontal force during the whole 
period, and multiplying i t  by scc. 84' 45'.8, thc total force a t  Van Rensselaer 
Harbor during the samc period bccomcs $ = 12.479. 

By means of the known valuc of m the horizontal intensity at the stations 
Hakluyt Island and coast ncar Capc York has been computed as follows:- 

Hakluyt Island, Junc 21,1855 . . X=1.344 
Coast near Capc York, July 19, 1855 . X 1.673 

- - . -  - .__ ._ - I 

1 T redetermined m at Washington, D. C., in March, 1858, and foulid it eqiial to 0.31 1, exhibiting 
j)ot a small loss of magnetism during nearly Tour years. 
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WASHINOTOX, J h y  17, I%-)% 
PROFESSOR J~SEPII EIENRY, LL.D., 

Secretmy cf t7~e Smit7isonian lizstitutioiz : 

DEAR SIR: The  records of the meteorological obscrvntions mnde under the 

direction of Dr. Knne, in the second expedition to the Arctic regions, were placed 

in my hands by his h t e  lamented father, Judge Knne, in December last. 
Dr. Kane had sclected Assistant Cliarles A. Schott, of thc Coast Survey, for 

the reduction of a considcrable portion of the observations made in that cxpcdi- 

tion; and I, therefore, placed these in Mr. Schott’s possession for reduction and 

discussion. The  work has been faithfully performed, and I recominend it fur 
publication in the ‘‘ Smithsonian Cont,ributions to Knowledge.” I t  is proper to 

state that  the instruments were furnished in part by the Srnithsonian Institution, 

and that the computations have been made a t  its expense. 

Very rcspcctf‘iilly, yours, 

A. D. BACIII3. 

I 



P A  It 1’ I. 

T E M P E K, A. T U R ,E  S. 



RECORD AND DISCUSSION OF TEMPERATURES. 

THE vessel of the exploring expedition entered the winter quarters a t  Van Rens- 
selaer Harbor, on the eastern trend of the const of Greenland from Smith's Strait, 
on the 8th of September, 1853.' From the first of that  month, she had not changed 
her position a mile, and the record and discussion of the observations for tempera- 
ture will therefore commence, in the present paper, with September ls t ,  atid be 
continued to January the 24th, 1865. This is the last day of entry in the original 
log-book in my possession. The temperatures after that  date, and extending to 
the last of April, 1855, have been taken from Appendix No. XII. of the second 
volume of the  narrative of the expedition. 

The bay, surrounded by cliffs, is open towards the north and west, and the harbor 
is in latitude 78' 37', and in longitude 70" 63" west of Greenwich. 

By the 28th of September, 1853, the erection of the meteorological observatory 
on the floe had been completed. I t  was a wooden strncture, placed 140 yards from 
the ship, on the open ice-field, latticed and pierced with auger-holes on all sides, so 
as to allow the air to  pass freely, and was firmly cemented to the ice a t  the base by 
freezing. To guard against the fine and almost impalpable drift which insinuates 
itself everywhere, and which would interfere with tlie observation of minute and 
sudden changes of temperature, a series of screens were placed at  right angles to 
each other, so as to surround the inner chamber. The thermometers were sus- 
pended within the central chambers ; a pane of glass permitted the light of the 
lanterns to reach them from a distance, and a lens and eyeglass were so fixed as to 
allow observing the instruments without going inside the screens. One of them- 
a three-feet spirit standard, by Tagliabue, of New York, graduated to 70" minus- 
was of sufficiently extended scale to be read, by rapid inspection, to tenths of a 
degree. It was not desired absolutely to neutralize the influence of the winds, but 
to make the exposure to them so uniform as to give comparable results for every 
quarter of the compass? 

Thirty-six mercurial 
thermometers were received from the National Observatory a t  Washington, D. C. 
Their corrections near the freezing point were determined at  the observatory, and 

The expedition was well' supplied with thermometers. 

* See Narrative of the Expedition, Vol. 11. p. 394. 
9 The result of a new reduction of the moon culminations. 
8 See Narrative, Vol. I. p. 117. 

1 
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again by Nr. Sonntag, by means of Mr. Tagliabue's standard. Besides these, there 
were four masimuni and four minimum thermometers, and two dozen spirit ther- 
mometers of various sizes, including two standards with a register 36 inches in 
length.' By one of these, and a mercurial standard of the same length, most of 
the temperatures of the air were noted. 

Dr. Kane remarks :' " The temperature on the floes was alR-ays somewhat higher 
tlian at  the island, the difference being due, as I suppose, to tlie heat conducted by 
the sea-water, which was at  a temperature of +?go, the suspended instruments 
being affected by radiation." 

On another page, he says :3 '' Upon the 
ice-floes, commencing with il surface temperature of --30°, I found, a t  two feet deep, 
a teniperntrire of --So, and at four feet +2", and at  eight feet +?Go." This was 
in midwinter, on the largest floc ill tlie open wiy off Cape Stafford. Tliis subject 
will agaiii be refht ld  to. 

Conipnrkm. qf ~ier~~iomcte~s.-Tlic differen t readings of the instruments, par- 
ticularly a t  temperatures below --1O", rnade their frequent comparison, in order to 
obtilin corrective elements, a matter of great importance. Appendis No. XI. of 
the secoiid volume of the nnrrative, con t i n s  a full exposition of the unreliihle in- 
dicatioris of the instruments a t  very low temperatures, arid to this appendis the 
reader tnny be referred for further dctails.'l Whether these anomalies be due to 
irregulnrities in the diameter of the tubes, or to unequal contraction of colored 
fluids of different specific gravity, it is adniissible to suppose that the errors for 
a nunibcr of instruments, cornpared at  the same temperature, may be as fre- 
quently i n  cscess as in defect, provided tlicy keep witliin a certain limit, beyond 
whicli the indica tivns become useless. Tlic mean reidillg of all thermometeru com- 
p:tred a t  a ccrtiiin temperature has, therefore, been taken for the true temperature, 
a i d ,  13,. comparing each result with this mean, a series of corrections has been 
obtained for each iiistrutnciit. 

Froin tlie coniparisoiis of February Cth, Cith, :~i id 9th,  18.54, I was led to suspect 
t h t  some or all of the spirit tlicrmometers, designated i i i  tlie original log-book Nos. 
I, 2, 3, 4, 5, were probablj- identical with tliose in the table of Appendix No. XI, 
in 1-01. 11. of the narrative, tliere named C, 13, No. 4, A, KO. 12, respectively. The 
numerous compiwisolis given in that appendis, ant1 to wiiicli H few inore lilrve been 
added, made i t  unnecessary to use tlie observations from tlie itbove numbers in the 
first Net of comparisons between the temperntures --Gt;O and --SUO. In  the follow- 
iiig table, arranged according to temperatures, S denotes tlie 36 inch spirit standard, 
upon which instrument the teniperntures deterrniiicd by the espedition mainly 
depend ; &, ;I second sirriilar stmdnrd; AI, the 36 inch mercurial standard ; the 
rest are :ilcolwlic tiiermorr~ctcrs, from twelve to eighteen inches in length of scale. 
Fidireiiiicit's scale is used throughout. 

This was on the 17th of Janunrj,, 1854. 

T h e  same Y i c w  was t:ikcn by Dr. liane. 

1 The expedition R ~ R  nlso proridcd with m e  or more ctftcr thermometers, of which I could fitid no 

2 See Xnrratiw, Vd. I. p. 154. 
3 Snrratirc, T o ] .  J .  p. 26 i .  
4 Ati estruct from this appendis will be found nt thc end of this rvticle. 

further awount. 
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Iherm. 
Ao. 

12 
4 
2 
8 
9 
C 
S 
S(2) 

COMPARI80N OF TIIERYOWXER READISGS BETWEES THE TEMPERATURES -(;go ANT, -20°, M-\l)E IN 1854. 

6th. ' 3'1. i 61h. 

. ~. -. .. .- - 
Iherm. Feb. ! Frlr. Fcb. Jan. Feb. &Iarrh ' Fob. .\larch I Frb. March ~ F?b. March Fell. , March ' 3Iarrh ' 3lnrclr 

Iljth. 

~ 0 ,  

i-80.0 -77.9 '-76.2 -73.0 ;-71.0 -64.4 -57.6 -58.0 '-57.3 ,-5ti.2 -58.0 -51.5 -54.0 - 4 7 . 5  4 t i . 7  4 . 1  

So.  5th. I 5th. I 4th.  Zlth. 1 5th. 14111. ' 12th. ' 9th .  : Dd. Llth. I :id. :Id. ---- - ---___ ----- -- 
0 IO! 0 ,  0 0 0 0 u ;  0 o !  n 

1 -75.5, ... i ... ... ! ... ... I . . . ! . . .  I ... ... ... ... . . . . . . .  . . . .  ... 
-58.7 '-55.5 -53.5 -55.0 -53.0 -53.5 -53.5 -53.5 ' 4 t i . I  4 5 . 5  43.: 

... ... ... / . . . I . . .  ... ... . . . . . . .  i .  .. . . . ;  ... 

0 1  0 O I  O 12 

4 -75.0 -72.7 1-74.0 

... ... . . . .  ... ... ... ... ... 2 -72.0,-69.0 

9 :-68.4, 
I . . . . . . .  ... ... ... ! ... . . . . . . .  ... . . . . . . .  ... ... ... ... ... ! . . . . . . .  ,--11.4 

... 45.0 ... 4 . 0  ... -42.7 4 3 . 0  4 0 . 0  4 0 . 5  - 4 1 . 2  -36.8 
-G0.3 -58.31-57.8 -54.6'--53.0 -50.2 --1ti.&45,5 -4ti.3 4 3 . 6  -44.8 4 5 . 0  4 . 6 , 4 1 . 2  4 0 . 6  -39.1 

! ! : : 8 ,-70.5 -G7.5 

S(*) I ... ~ ... / . . . ! . . . I . . . '  . . . . . . .  ... ... ... 4 . 8  ... . . . . . . .  . . . .  ... 
S 

A .-57.0 -56.0~-56.2 -53.0:--50.0'47.2 44.5 4 2 . 9 ' 4 . 0  4 1 , s  4 3 . 0  4 2 . 9  -42.5i-40.0 -39.; -3'i.t 
11 -56.4'4i5.5 I-5ti.O -52.51-51.0 4 t i . 7  4 3 . t i  4 2 . 0  4 3 . 0  4 1 . 0  4 2 . 0  -42.0 42.0'-39.!4 -31j.O ,-3i. i  

bleans -68.0 -64.9 1-61.2 -59.5 ,-57.0 -53.4 i4E.6 ' -46 .4  4 6 . 3  4 7 . 2  -47.0 4 t i . e  4 6 6  -42.5 4 2 . 0  4 0 . :  
----___------------ 

i ! 

March!  Feb. Ft.b. Fvb. j Frb. ' Feb. ' Fvh. ' Fch. Fob. Fvb. ~ Fvb. Frb ' Fvb. 1 . ~ 1 1 .  E ' t . 1 ~  Feh. 
1Gth. 5 t h .  Bith. Plith. j 7th. I t t l n .  24tIfi. b : h .  Zhi. 81111. : l O l h .  12th. 13~11. 19th. 1x11. 17th. 

O !  0 0 0 :  n 0 0 0 ;  0 0 :  c 0 ' 
- 4 3 . 7  j 4 6 . 2  4 1 . 0  -37.7 -35.0 -35.6 -39.8 -33.2 -31.7 -27.9 -27 0 -25.7 -25.(\ -23.1 -22.7 -21.: 
4 2 . 9  4 3 . 3  40.6, -37.0 -34.2 -35.4 -33.3 -31 ti -31.2 - 2 7 . 5 : - 2 i . O  - 5 . 0  -24.3 -23.5 -21.9 -21.; ... . . . . . .  ... . . . . . . .  ... ... ... ! ... ... I ... . . . . . . .  ... ... . . . .  ... . . . . . . .  ... ... ... ... ... . . . . . . . . . . . .  ... 
41.0/ ... .-36.9 -35.i  -33.0 ... *--32.0' ... -:30.2 ... '-26 0 ... i-3.0 -23.3:-21.2 -?,I.( 

-38.7 -36.6 -36.ti -24.0 -31.8 -31.7 -31.0 -31.2 -29.0 -2U.9.-24.5 -22.6 -22.1 :-21.3 -2O.O -19.6 

----------------- 

I ~ ,-3"4 
i . . .  -32.9 ~ 

-38.2, ... -35.G' -32.6 -23.5 -29.6 -29.0 -28.6 -27.3 -24.4'-23.6 -22.2 -21.0 -21 (I -2(1.(i -19.1 

I . . . .  ... ... . . . . . . . .  -31.6 ... :--YO.2 ... ... i ... -22 .6 ,  ... , ... ... ... 

From the preceding comparisons, the following corrections have been deduced :- 

~ e u f p g a  I Corrections. I 
-fjp -70.5 1 
-59 I -7.0 
-58 -6.4 1 
-57 ~ -5.9 

-55 : 4 . 8  I 
- 5 4  ; 4 . 4  ! 
-53 ~ 4 . 0  
-52 i -3.7 I 

-56 : -6.4 ~ 

-51 ' 4 . 4  
! ... ... ! 

~~ ~~ 

I l m d l n p  of Correctiona j Corrertions : Rradings of j Corrrctions Corrrctinn 
S a n d  Y. tu Y. I to H. 9 and .V. I tu S.  1'1 M. l ~ ~ ~ , ~ ~ "  Corrections. I 

-50° -3O.1 i 4 0 '  ' 1O.2 ~ -13.5 ' -30" -0O.1 -O'.G 

4 6  ! -2.G I -38 , -1.0 ' -1.2 ; :  -28 I 0.0 -O.G 
4 9  i -2.9 1 :  -39 , -1.1 -1.3 : !  -28 j -0.1 -0.7 

4? I -2.4 1 .  -37 -0.9 -1.1 ~ -27 i 0.0 -0.6 
-46 -2.3 -36 i -0.5 -26 j 0.0 -0.6 
- 4 5  -2.1 ' -35 ' -0.1 -0.7 

I ; j  I;: : -O.G -1.0 
0.0 -0.7 ' -1.2 

-0.7 I -24 I -0.3 -1.0 
-0.7 i -23 1 -0.4 -1.0 

... ... ... ... ... 
~ ~ ~~~~ 

The corrections between temperatures of -20" and -40' for the two standards 
are small, and hardly exceed 1" at the lower limit, but beyond this point, for the 
lower temperatures, a regular increase is observed in the correction to the spirit 
standard. The caliber of most of the fipirit thermometers was tested before leaving 
New Pork, and the differences exhibited in the table of comparisons for the several 
instruments arise, perhaps, principally from the unequal con traction of colored and 
not chemically pure alcohol. At  these extreme low temperatures, the fluid appears 
to change its condition, and the coloring matter, with a faliing temperature, remains 
adhering to the sides of the tube. 
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I n  order to test his thermometers, Dr. Kane provided himseIf with chemicalIy 
The follow- pure mercury, and noted the temperatures at JTrhich i t  became solid. 

ing notes have been extractcd from the log :- 

NOT. 25, 1853. The mercury was espoFed upon the floe a t  the meteorological observatory, and remained 

Dee. 8, 1853. At two o'clock, the mercury exposed mas foiirid frozen a t  - 4 0 O . 5  of the spirit staudnrd, 

Dec. 14, 1853. The mercury froze arourid the edges of the snuccr coutaiuing i t ;  5' nt  -41O.0, and X 

Jan. IC,, 1854. Nercurp in bulb ceased to  record at - 4 3 O . 5  ; observed frozen st --BSo.O. 
Jan. 29, 1854. The mercury i n  the standard instrument, after repistering - 4 3 O . 0 ,  descended in tlie 

bulb; ut another time it registered, after being frozen, --i-&o.O, nrid then became sta- 
tionary. 

liquid with the spirit standard ttt -4dO.O.  

the mercurial standard being at -39O.8. 

a t  -4 oo. 0. 

Xov. 29, 1854. Ncreurg congealed nt - 4 3 O . O  of spirit standard, and resumed its fluidity a t  -38O.O. 

If we refer the readings of the spirit standard to those of the mercurial standard 
by adding +0".3, we obtain the followins observed temperatures for the freezing 
point of mercury :- 

- 4 O O . 2  - 3 9 O . 8  - 4 O O . 7  - 4 O O . O  -38O.O slid - 4 2 O . 7  Mean, - 4 O O . 2  

Similar differences in the freezing point of mercury have been noticed by other 
observers; Parry, for iristance, saw the mercury liquid at -43". The above mean 
being so near to what is generally assumed (-40°) as the point of congelation, I 
thought it best to apply no correction to the readings of the mercurial standard, 
and to diminisli that  of the spirit standard, for temperatures lower than 4 O 0 ,  by 
the apparent difference, a t  that temperature, between the indications of the mer- 
curial and all other thermometers compared with it, or by the constant 1 O . 5 ;  thus 
the maximum correction to the spirit standard becomes --Go.O at -60". 

Thus applying the proper corrections to the spirit standard 8, according to o b  
servations of' February 4,  1854, spirit of naphtha became solid at  --57", oil of sassa- 
fras at 4 G 0 ,  bisulphuret of carbon a t  -26"; oil of wintergreeu clouded s t - 4 0 ° ,  and 
remained liquid a t  the maximum temperature of that day, viz : -63" ; the ethers 
likewise remained unchanged. On the fullowing day, aqua ammonia E". F. froze 
solid from two hours exposure at a temperature of'-Zo, chloric ether became solid, 
and, after four hours of exposure, chloroform was corered with a granular follicle 
at  -No. 

TABLE OF CORRECTIONS TO SPIRIT STAXDARI) IS, OF TEZIPERATCREG BETWEES -60' ASD 4 0 ' .  I 
fickle. ' rxrectionn.  scoio. j Corrrctiony. I scaln. 1 Corrcctious. ! j  scale. 1 Corrections. 

-GOo ' -G".O I - 5 4 O  -2=.9 j 4 9 O  i -13.4 1 .  - 0 O . 6  
I 

' -53 ~ -2.5 j 4 8  ~ -1.1 ! '  
-52 I -2.2 4 7  ' -0.9 4 2  

-57 ! 4 . 4  -51 ! -1.9 -46 : -0.8 1 
-5 6 -3.9 -50 / -1.G 4 5  j -0.6 
-55 1 -3.3 i 
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I CORRECTIONS TO s, FOR TEMPERATURE6 BETWEEN -40" AND -20'. I 
~~~~ 

Ecale. ~ Correctiona. I Ecale. ! Corrections. : '  Ecale. ~urracticins. I scalc. i Corractionfi. -- 
-290 

-38 -32 
-37 -31 -2G 
-36 -30 0.5 
-35 I 

For temperatures between -20" and +l5", the following table of corrections 
has been constructed. The  third column contains the number of comparisons. 

In the absence of direct comparisons for temperatures of +1G" and upwards, I 
have adopted hlr. Sonntag's corrections, as found by comparing the daily means for 
May, June, and July, in the log-book, with the corresponding means in Appendix 
XI I .  of Vol. 11. of the narrative. They have, however, all been diminished by 
O".?, the correction, according to his table, applicable at  +15".0, for which tempera- 
ture I have found that no correction was required. The last set of corrections to 
the spirit standard becomes then- 

I I I 
Pcnlr. I Corrections , Scalu. j Correctinus. 

150.0 ! 09.0 I ;  1 -09.7 
18.0 j -0.1 I 35.0 -0.5 
20.0 . -0.3 , 0.0 ~ -0.4 
15.0 -0.5 ' /  I -0.4 

I n  the following abstract of the hourly record of the atmospheric temperatures 
from September lst, 1853, to January 24th, 1855, observed at Van Rensselaer 
Harbor, the corrected figures have been inserted in accordance with the previous in- 
vestigation ; foot notes contain any additional information that may be required. 

The observations were made 
by the officers and men on duty, and are referred to mean local time. Occasional 
short interpolations mere effected by means of the known diurnal variation, and 
the gradual change in the absolute temperature; in all cases, accordingly, the 
means given are corrected for any such omission in the record. The hourly series 
in my possession terminates with January 24th, 1855; the daily means up to April 
30th, 1855, have been extracted from the second volume of the narrative. Before 
these numbers were set down, the difference in the system of corrections, as adopted 
by Mr. Sonntag, and in the present paper mas applied. 

That  the temperature was lower in winter in exposed positions at  the astro- 
nomical observatory, and in the outer bay or channel, than at  the meteorological 
observatory on the floe in the harbor, there can be no doubt ; but, owing to non- 

These temperatures refer to the level of the sea. 



6 R E C O R D  A K D  DISCUSSION O F  T E M P E R A T U R E S .  

compared instruments, the exact amount cannot be ascertained. November 23d, 
1853, on the floe outside, the temperature was IOo lower, and again, December 20th, 
1853, i t  waa 6h0 lower than inside. On the 19th of January, 1854, the spirit 
standard on the floe inside indicated -50°, and a t  the astronomical observatory 
the tempcrature was -58". 

To the local difference, in winter, of the temperature of the air incumbent on 
land, and on ice-floes resting on a sea with a temperature not far from its freezing- 
point, I have already alluded. During the first winter, the temperatures were 
observed on the floe, but, during the second, on board the brig; the mean differ- 
ence, for the five coldest months in the two years, amounts to 1O.5, and for the 
absolute minima i t  is but O0.9-the first being the colder in either case. This 
result, together with the statement (p. 405, Vol. 11. of the Narrative) that ZmaZ 
radiations were guarded against as far as possible, leaves no doubt that the recorded 
temperatures during the coldest months of the first season are not sensibly affected 
by any local radiation ; at the same time, it must be admitted that, in winter, the 
ice-covered sea is, nevertheless, a source of heat which, propagated through this 
cover, is expended by radiation into the colder atmosphere. 

Occasional omissions in the hourly record have been supplied by interpolation ; 
these values are always indicated by being inclosed between brackets. The process 
of interpolation will be found illustrated by an example at the end of the record. 
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TEMPERATURE OF THE dm IX SHADE OBSERVED AT VAN RESSSEUER IIAEBOE, 

I n  September, 1853, in Lat. 78O 3i", Long. 70° 53' W. of Qreenwich. 

Expressed in degrees of Fahrenheit's scale. On deck the brig Advance and at metcorologiml observatory on 6012.~ 

~ 1st. I .- 
0 

'+28.6 
~ 30.1 

30.1 
29.6 

: 29.6 
I 29.6 

w. 3d. I 4th. Gth. 6th. I 7th. ' 6th. ~ 9th. 1 10th. i 11th. 12th. j 13th. 1 14th. : 13th. I 161h. L l O l l I .  

lh.  
2 
3 
4 
6 
6 
7 
8 
9 

10  
11 
Noon 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Midn't 

Means 

------- 
0 0 0 , J  0 1 0  0 

k28.3 +27.6 +30.6 +20.6 +1%9 +15.6 +15.1 
28.1 ' 27.1 31.1 I 19.6 19.1 15.1 15.1 

0 

128.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.3 
28.6 
28.6 
29.6 
29.6 
30.1 
30.6 
30.3 
30.3 
30.1 
26.1 
27.6 
27.6 
27.6 
27.6 
27.6 
27.t; 

127.6 

0 1 °  
128.1 8+28.1 

27.6 I 28.1 
27.6 ~ 243.1 
28.9 ' 26.1 
28.6 I 28.3 
28.6 ' 28.3 
28.6 I 28.3 
28.6 26.6 
28.6 26.ti 

0 - 6.5 
9.1 
9.4 
9.9 

10.4 
10.9 
11.8 
13.2 
13.9 
14. ti 
1t1.1 
15.1 
18.1 
20.8 
19.t; 
15.6 
15.1 
15.1 

-1i.7 '+1;.6 
13.0 15.8 
12.3 I 14.6 
12.3 I 13.9 
12.3 , 13.7 
14.6 14.2 

20.6* 21.6 
26.1 23.6 

20.1 I 17.6 
2@ 1 16.6 
20.1 14.6 
20.6 13.9 
20.6 I 15.6 
19.6 ' 14.6 
20.6 14.2 
19.6 14.6 
l!I.8 13.2 

18.6 i 17.8 

25.1 ~ 21.6 

0 1 0  

-11.8 +1L0 
11.8 13.2 

28.1 i 27.1 
27.8 ' 27.1 
27.6 i 27.6 
27.8 I 27.8 
27.6 I 28.1 
27.8 28.1 
28.1 28.1 

9 1  1 : 1 O C  i 1 Q O  I 2.4 I! ! ' I C 1  "A.L A . l . U  3Y.Y 1 A l . U  1 U . X  

31.6 I 19.3 18.6 14.3 I 14.6 
31.1 , 18.1 18.6 14.1 15.1 
30.6 18.6 19.6 19.1 
30.6 20.1 21.1 ' li.l 
31.6 19.6 22.1 I 21.6 
31.6 19.8 19.9 17.6 

15.6 
16.1 
16.6 

29.6 
29.6 
30.3 
30.3 
30.3 
28.6 
30.6 
30.6 
30.6 
30.6 
30.1 
29.6 
30.1 
29.6 
29.6 
29.1 
29.1 

-29.1 

17.6 
19.4 
I i.3 
17.2 
17.6 
17.6 
18.1 
17.1 
17.1 
17.6 

26.6 
28.6 
28.6 
26.6 
28.1 
28.1 
27.6 
27.6 
28.1 
28.6 
26.6 

28.6 
29.6 
29.6 
%.ti 
26.1 
28.6 
26.6 
%.ti 
26.1 

28.1 
27. 6 
26.1 
28.1 
28.1 
2S.l 
26.1 
28.1 
2i.6 

28.6 
29.1 
29.6 
30.6 
30.6 
30.6 
29.3 
29.6 
26.6 

31.6 
31.6 
31.ti 
29.3 
26.6 
24.6 
25.1 
24.3 
23 6 

19.6 19.4 I 18.4 
19.6 19.4 I 19.2 
20 ti 19.3 16.7 
21.1 19.6 I 16.ti 
21.1 19.6 I 18.6 
21.1 19.1 I 17.6 
21.6 l!).l I 17.1 
21.6 19.6 I lti.6 
21.1 18.6 I 16.6 
21.1 19.1 16.1 

15.3 
15.8 
14.9 
14.6 
14.3 
15.1 
15.3 
16.1 
16.1 
14.2 

14.2 
14.6 
14.6 
17.3 
16.1 
16.4 
16.6 
14.6 
13.0 

26.3 27.6 I 23.1 17.6 12.3 : 15.ti 
28.3 27.6 27.6 22.1 21.1 16.6 15.6 16.6 19.9 12.2 , 14.2 I 11.5 ' 15.6 

28.6 28.1 27.6 ' 26.6 21.6 20.6 1 E  8 15.9 16.2 19.5 12.2 13.2 10.7 15.6 
28.6 2b.l 27.1 28.6 21.ti 20.4 I h . 5  15.6 15.1 19.3 13.7 I 12.6 11.1 14.6 
27.6 26.6 27.1 29.1 I 21.3 19.4 17.6 15.5 13.9 1e.8 12.7 12.0 10.9 I 13.7 

-26.28 +26.45 +27.60 +26.62 +27.4ti +20.lt( +19.14 +16.b5 +lti.36 i-lb.48 +15.54 +13.71 +13.49 +14.0 

-27.6 +%.ti +27.1 +29.6 +20.8 +1O.6 +1ti.3 +15.0 +13.9 +18.3 +12.7 +11.3 1+10.2 +13.7 --- ------------- 
-29.79 126.71 

Hour. 17th. , 13th. i 19th. j alth. 2181. ~ ?id. . %Id.  , 24th. %h. % i h .  

1h. '+14.6 :+ 8.0 '+ 6.i + 5.0 + 5.2 '+ 4.5 +lS.ti +16.6 '+16.6 +17.1 
2 , 14.6 6.2 ti.0 4.0 5.2 ' 4.0 15.6 17.1 1i.ti ~ 

3 i 12.7 7.5 ' ti.0 X i  5.0 4.0 17.ti 

5 11.2 i ti.2 4.5 4.0 ' 3.7 5.0 15.1 
6 5.5 6.0 5.2 18.fi 
7 
8 
9 

10 
11 

Soon 
13 
14 
15 
16 
17  
18 13.2 10.4 12.7 
19 10.4 t:: 1 9.9 I 11.4 
20 I 9.9 7.0 8.4 j 9.4 

22 I 9.0 7.0 ~ 7.0 9.9 

Midn't + 9.9 i+ 5.5 i +  6.0 ;+ 5.0 

Means +12.36/+ 9.68/+ 6.33 + 9.33 + 9.00 
I 

--- ---------- 
. o  0 . 0 ~ 0 ~ 0 : "  0 O ! O  0 

4 i 11.8 6.2 5 . 0  3.7 4.0 4.2 16.1 

21 ~ 9.0 ' (:."I I 7.0 i 8.4 

33 9.9 I 6 0 j 6.0 : 9.7 

---,--- 

2kth. 211th. , 311th. , Blraos. 

- 8.9 ,+ 9.3 ,+ 9.8 ' ... :+16.31 
9.4 ' 9.2 9.7 ' ... lti.01 
9.3 : Y.O 9.8 ... 15.81 
8.4 I 6.6 : 9.3 ' ... ' 15.5. 
9.0 I i.7 j 4.7 . ... ~ 15.2 
6.6 : 8.0 5.0 ~ ... 15.9; 

7 . 6 '  4.0 ... 113.71 
8.9 7.6 3.7 ... ' 15.01 

----- 
0 0 I O  

27th. 

1 l l . S  
11.6 
11.6 
11.3 
10.4 
11.3 
11.3 
11.3 
11.6 
13.3 
13.2 
12.7 
12.3 
11.8 
11.2 
10.4 

6.5 
7.5 
7.0 
7.0 
6.5 
6.2 
9.4 

- 8.9 

15.6 
13.7 
12.7 

6.9 
9.4 
Y.6 

lti.6 
16.6 
19.6 
15.6 
13.2 
12.2 
10.0 

9.6 
9.6 
9.4 

11.6 

17.1 1i.6 
Iti.6 16.1 
16.3 17.1 
l!J.3 19.1 
19.6 19.1 
19.8 l!j.l  

20. 6 

- I .  
4 . d  

11.4 
10.9 
11.4 
10.9 
14.1 
11.1 
11.1 
14.8 
14.6 
13.7 

ii:S : 18.6  
13.7 IS.!J 

8.2 
10.6 
1 U . l  
14.2 
14.6 
13.7 
13.7 
14.6 
11.6 
11.6 
11.4 
10.9 
8.9 
6.0 
6.7 
6.7 
6.5 

t. 4.7 

1ti.G 19.ti 

16.6 I 23.1 
19.1 1 19.ti 

19.ti 
lt(.ti 
18.6 
16.8 
17.1 
19.6 
14.9 
14.6 
14.1 

6.ti 5.2 
9.3 6 . 9  
9.6 i 9.1 

10.3 ' 9.3 
10.5 i 9.8 
10.5 ! 10.0 
10.6 I 11.0 
10.4 ' 10.0 
10.3 ! 10.1 
10.2 10.1 

5.1 
6.1 
9.3 
9.5 
9.3 
9.0 

10.7 

i.2 
10.3 

... : 16.6; 

... 19.2 

... 19.11 

... . 16.91 

... 16.8. 

... 16 . i~  

... 18.6, 

... 18.2: 

... I i .i! 

21.6 
21.6 
23.6 
23.3 
2 3 . 3  
23.3 
21.8 
21.6 

17.3 1 23.6 
17.6 ' 23.1 
18.1 I 23.1 

13.7 I 12.7 10.5 
12.7 12.3 11.7 
11.8 I 11.3 I 11.1 
12.5 I 11.3 ~ 13.0 

19.1 I 23.6 
19.1 ! 1L3.1 
18.6 I 21.6 13.0 I 9.9 : 11.1 
17.6 ' 20.6 
17.ti 20.6 
17.4 I 22.6 
17.1 I 19.8 
16.6 I 19.3 
18.6 I 18.8 

-19.6 ,+18.8 
-I- 

12.7 ' 21.6 
I 30.9 I 20.6 12.3 

10.9 20.6 I 12.3 
, 12.5 I 20.6 12.3 
I 14.6 I 21.1 I 6.7 

16.6 I 20.1 8.7 
+18.3 +19.3 +12.5 

3.3 ... 17.2( 
10.2 
10.0 
9.8 
9.8 
9.7 

, 9.0 

10.2 I 0.8 I ... 1ti.E: 
10.0 ;+ 0.3 i ... , lti.3; 
10.1 ,-0.3 i ... . 16.0. 
10.1 i- 0.3 I ... 15.9; 
10.1 :- 0.7 I ... 15.6: + 9.7 1- 0.7 ' ... +15.5' 

~ 

- 9.59 + 9.33 + 5.62 ... +17.lC 
I 

-14.30 1+20.34 +16.63 +20.38 +12.42 '+10.35 I 
I The observatiom upon the floe commence Sept. 28th. From dug. 18th to Sept. 27th, inclusive, mercurial thermometer No. 6 was used ; 

On and after Scpt. 27th, the spirit standard 
A second correction has been applied, to refer the temperatures on deck to the temperatures on floe, vir: a t  +No and +15O 

i ts  scale correction, determined by two standards, is, 4 O . 2  and - 0 O . 7  (at +39'), mean 4 P . 4 .  
s was used. 
none, a t  +loo, +03.3, and at  + 5 O  and 03, +OO.4; deduced from 27 comparisone. 

* Value deduced from temperatnre 80 feet above deck. 
Nor=-The mean temperature of the air  given in Appendix No. XII. of the narrative, refers to days of nautical reckoning, commencing 

and ending with noon ; on and after September 11, 1853, civil reckoning wa8 adopted. 
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--2.110 
--1.90 
--2.(cl 
--I.'% 
--1.6C 

TEMPERATbxtE OF TUE AIR IS S I I A D E  OBSERVED AT 1"aN RENSSELAER HARB~R,  
Iu Octohr, 18.53, in  Lnt. '78' 37', Long. Too 53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's wale. At meteorological observatory on floe.* 

--1.26 
--1.18 
--1.20 
--1.01 

Ilour. I 1st .  j 2d. I :Id. 4th. 5th. I 6th. , 7 t h  -- . (y;-,--y--.-y 
c . 0  

111. -i.8 +I.0 '+ 0.5 :+l4.0 +l2.7 j+13.9 '+18.l 
2 ' -1.0 +0.5 I+ 1.5 f13.5 f11.6 .+14.T f13.4 
3 I t ( 1 . 3  +0.3 .+ 1.8 +1:1.2 t l 3 . 5  +14.0 t 1 3 . 6  
4 ' $2.0 0.0 I+ 2.1 +13.1 +15.2 1+1:1.4 f l 4 . 0  
5 +?.I8 i +2.4 :+ l.5* f14.8 4-14.9 +IS.(; +13.2 

8 ' +3.5 +5.1 + 3.3 +15.5  if14.3 '4-14.1; + 9.6 

6 I +Z.O i +3.2 I f  3.0 +15.5 , + I 4 5  ;+13.6 +10.4 
7 . +2.9 , +5.l :+ 3 3 +15.5 '+14.S .+14.3 ,+ 3.1 

9 j +5.1 j +5.0 + 4.3 +15.9 ' f l 5 . 2  ; + I 5 3  :+10.1 
10 I +5.l f4 .9  + 5 . 2  +16.2 :+15.3 [+l(i.2 'f10.3 
11 +ti.l ' +?.i + (i.3 +1(;.!2 +16.2 i+lti.6 I+ 3.4 

Noon +S.l +4.i + 7.7 + l t i . O  i+l?.5 ,+17.0 '+ 6.3 
13  I . 4 . i ;  +4.7 '+ 8.9 +14.5 j t 1 5 . 5  !+14.7 i f  7.2 
14  +8.3* 4-3.6 + 8.3 4-15.3 ; + l L 0  ' + I 4 7  7.2 
15 +3.3* +1.3 + 9.1 ,flti.(i '+l2.5 1fll.l ' f  F.4 

17 +2.5* +0.7 +10.3 ,+16.2 t-12.1 .+1:3.2 +10.3 
18 I +1.6 I -0.5 4-10.3 '4-17.8 t 1 3 . 6  :+12.4 4-10.7 

16 : +3.2* +1.5 +lO.l '+18.6 +12.13 !+14.1 + 6.5 

Sth. 9th. I O t L .  I 11111. : 12th.  ' 13th. : 14th. 1 15th. 1 1Gth. 
_---.------ 

o i o  o ( 0 : o  0 1 0  

+120.2 + ;.(; 1 $3.0 i -5.8 !+ 5.2 !+12.7 '$12.2 /+i3.2*1 +6.1 
+11.9 + G.3 +1.7 . -5.5 + 6.2 '+12.4 '+13.3 +12.ti*I 4-4.9 
4-11.6 + 7.6 +1.5 ' -5.5 +10.5 1-12.3 '+13.3 4-11.8*, 4-3.7 

+lO.:j + l O . O  .' -0.5 -ti.5 t l 2 . 2  :+l2.G j+l:3.G lfl0.3 +2.2 

+ !1.6 + 7.7 -l).5 -7.3 4-12.0 .+13.3 1+14.1 :+lO.S ; +2.0 
f10.3 + 7.1 : -0.5 : -7.3 +12.4 C13.1 if14.6 +11.7 : +1.5 + 9.5 + 7.1 f13.3 :+14.8 /+13.0*' +1.9 + 9.6 + 6.2 i -1.1 -5.5 +l;<.l .+1:3.3 .+14.6 .+13.2*1 +1.7 
+lr1.2 + (;.I -1.5 I -5.0 ,+l2.7 +14.1 '+14.8 '+14.6*) +2.3 + 9..5 + 6.2 j 0.0 , -4 .5  , + I 2 2  'f14.1 fl4.G ,+1G.6*: +2.8 + H.! + G.2 : -0.5 1-2.5 I+l2.6 +13.G ! + I 4 5  /+14.2 +2.6 + 6.b  + 6.2 ! -2.5 -2.5 j+!l2.:i1 +1u.8 f14.7 ,+14.2 : +1.5 
+ 8.7 ;+ ?.7 ' -1.5 -2.7 +12.0 1+11.3 i+14.8 +13.7 +3.3 + 6.7 '+ -1.3 -3.3 . -3 .2  '+lo.:] +11.2 IC14.4 .+13.4 i $2.9 + 6.7 + 8.3 -3.(; : -2.6 :+lO.S +11.9 i+l4.2 .+14.6*' +2.4 + 8.2 + 3.3 4 . 5  I -2.2 :+11.3 +11.3 !+14.1 '+i4.6**) +1.8 

-5.4 ! -1.1 ,+72.2 -1-11.1 k 1 4 . 3  .+14.6*! 4-1.0 

+11.2 +1(I.5 j +0 .3  , -5.5 mf12.2 ,+12.2 lfli3.2 +11.6*: +2.4 

+ I 0 . 3  + 9.3 j -1.5 -6.5 .+ lZ .O .+12.6 if13.7 !+10.5 i 4-2.2 

-0.5 i -i.u +13.8 

19 . -0.3 ' -1.5 . i l l . ;  + l i . 0  +13.ti jfl3.U +10.7 + i.!) 4 2.S 

21 -1.7 ~ -1.0 +I l .9  ;+l4.& +1%4 S l 2 . 9  ' + l O . O  ' f  ,7.2 + 1.8 
22 -0.4 +12.4 +15.3 flX.4 1+14.2 '+ 9.3 '+ 7.2 + 1.9 
23 -0.2 , -0.4 +13.:1 .+14.8 +13.6 ifl4.4 + 8.5 I+ G.2 .+ 2.1 
Iidn't +1.2 0.0 + 1 5 . 3  +14.7 +1:;.9 '+l4.l  +12.0 .+ 4.13 + 3 0 

leans 

20 ' -1.5 , -1.5 .+13.1 i+l6.0 $13.4 ,+13.0 +10.E + 7 . 3  + 2.4 

-1.0 

- - ~  
+2.U5 4-1.82 + 7.3;  :+15.54 +14.12'+14.2S +I@.35 + 9.11 + 5.42 

I I 
. __ -. . .- - -_ - - . - . . _. . -. . -. . . -. - ._ - . -- _- 

l!llh 

I 0 0 

111. j +5.s - 2.4 
2 +5 1 - 1.5 
3 !+5.1 - 0 . 9  
4 t s . 1  - 0.4 
5 +3.b - 1.1 
6 : +4.2 . -  2.0 
7 +4.7 - (1.1 
s ~ +4.? - u.5 
!) +4.0 + 2.7 

, o  

+14.1 
+IS.S 
t15.1 
+17.5 

+1ti.2 
+17.5  
+17.2 
+I(i.F 

m i t .  21.i.  
--- 

-0.9 - 4.; 
-1.3 - 5.5 
-1.4 - 6.5 
-3.1 - ti.8 
-1 '5  ".I - - 1.5 
-2.5 -10.4 
-3.0 -11.4 
-3.4 - !).4 
-3 .8  - 6.7 

0 

-14.6 
-1ti.5 
- 1c.t; 
-1i.1 
-11.0 
-16.S 
-1h.7 
- 1 !). 9 
-1!1.1 

%;,I. 
.- 

-20.u 
-20.5 
-31.t; 
--"'L.4 
-20.0 
-20.4 
-15.5 
-I!-.; 
-12.5 

? l t i i .  

- __ . . . . 
2.i 1 I!. 

-1.5 
-1.5 
t O . 5  
t 0 . l  

+1 .E  
+1.1; 
+1.5 
+2.6 

t I1 .4  

+ 6.2 + b.2 + 6 . 3  + !I.:; 
f 9.5 
+ !I.(: 
t 7 1 . 1  + !l.6 
+ 9.5 

-5.t; j -U.t; .+12.4 +10.G 
- 5 . 5  i 0.0 +1:1.2 I+ 9.G ;+l4.0 +11.2 
-5.3 0.0 ,+12.7 !+ 11.6 f13.H + 9.8 
-5.5 ; -1.2 .+12.7 / . t10.6 .+13.6 + 6.7 
4 . 4  ' -1.1 lf12.7 1+11.7 if13.4 ( t i . 4 )  

-1.9; ~ -3.60 +11.54 4-12.05 /+14.06 if12.50 

+14.6 '+13.6* 

---- I--- 

+0.5 
+l.O 
+3.8 
+4.9 
+-5.8 

+2.7: 

- ____..- . 

2t:Ill. '17th. j "tll .  1 2Qth. 

<a  , G 0 ' 0  

t8.8 .- 1 . 5  '-16.7 (-15.5 
+7 .2  - 1.5 -16.0 I-16.5 
+ti.:! + (1.5 -13.7 !-17.5 
+7.(' ,+ $..5 -13.5 1-17.8 
+ t i . l  - 2.0 -16.5 1-16.5 
+s.:: 1- 2.3 -16.9 I-18.3 
+:.ti .- 5.0 -16.9 +li .5 
+5.1 ;- 7.4 -16.5 -1i.8 
4-2.5 - 6 . 6  -1ti.5 i-16.0 

0 0 ' 0  

-1G.6 -11.5 
-16.6 ,-12.5 
-16.4 -13.5 
-16.2 -13.8 

15 
1G 
I7  
18 
1 !I 
20 
21 
22 
23 
idn't 
-. 
cans 

1 0  +2.7 '!+:$:J fl1;.5 -5.2 - 6.0 -1h.U -IS.!] +2..'J + 9.;: + 2 . 0  i- 6.1 -15.6 16.5 -17.0 ,-15.5 
11 
Vcion : + l . O  ($271 t15.0 ' -6.4 - 5 . 5  -1h.9 -1:<.5 , +(;.ti + 3.5 +2.4 , - - 1 P . O  -1ti.l -16.2 -15.6 -15.7 
1 3  ; -0.5 C + C 7  +15.0 -7.4 '- 9 . 2  -1!l.:3 -1''' - . # I  +i .4  + 6.8 +3.:; .--12.0 -10.7 1-17.5 -14.8 .-15.0 
14 : (-')SI + 7.7 +1G.2 -7.9 - 8.0 -19.3 -11.4 +7.7 + E.8 + : L O  .--1:<.5 .- 9.4 '-16.1 -13.7 :--14.6 

-1.1 +11.3 +l5.0 -7 .9 - 7 . 0  - 3 1 . 0  - S.4 + ! I . &  + 8.0 +3.2 ,-14.5 - 9.4 -18.2 -13.5 -14.7 

, t 2 . 0  (+4.7i +15.0 -ti.l - 5.5 -17.6 -14.2 +4.r + 3.J +2.2 '-1U.G -15.5 l- :-18.0 -16.1 -16.0 

-1.0 +11.7 fl4.s: -5 .0  - 9.6 - I ~ . ! I  - 4.0 +a . i  + 5 . ~  +n.5 -14.5 -12.6 '-18.2 -11.9 -15.5 
n.u +io.:{ +12.4 

-6) "..) r +11.2 f12.4 
-2.0 +11.5 + I l . 6  
-2.1 +12.3 4-10.5 
-I).!! +I?.? ,+ h.5 
-0.5 +LZ.h + 0.5 
-4.5 +1:1.:< + 0 . 2  
-1.0 +In.? 0.0 

+1.47 + 5.92 +13.01 
--- 

-5.5 -in.(; -16.9 - 5.;1 : +e.?. + 4.2 - ~ . 5  -1:~s -12.8 :--18.4 -11.4 -15.0 
4 . 8  -13.11 -1E.2 - 5.0 ; 4 9 . 6  + 4.3 -1.5 -14.5 -12.7 ,-18.7 -11.2 '-15.7 
4 . 0  '-13.0 -19.9 - 4.1 ' 4-9.4 + 5.3 -2.5 -15.3 -14.5 ,--18.7 -10.5 -18.9 
-3.S -11.2 -19.!l - 2.7 +!).a + 5.3 -3.5 --l(i.i  -14.7 -17.6 -10.9 -15.9 
-2.2 -10.0 -18.5 - 0.5 ' 4-13.7 + 7.2 -4.9 -1ti.5 -15.7 !-17.5 ,-lU.9 -14.5 
-1.0 -13.U -2O.ti - 0 .5  : +i.i + 7.6 -5.5 .--15.ti -15.0 -17.0 -10.4 -14.0 
-0.5 -11.0 -21.2 - 1.5 + 7  7 + 8.3 -ti.(; I-1fi.l -14.7 i-17.5 -10.4 '-14.0 
-U.5 -i1.0 --2(1.5 - 1.5 +7.4 + S.5 . -7.1 '-1ti.B -16.5 i-16.0 -10.4 -14.3 

-3.75 - b.9*5 -18.4; -11.48, +5 .09  + 8.Oti 
--_______-___-___---- 

fl.ti8,- !).e8 -14.55 -17.65 -14.03 -13.33 

I Observations by spirit standard S. 
* Sopplied from obsorvations on deck, and re fer red  to floc. 

Oct. 25th. Astronomically, t h e  upper limb of the sun would, by calcnlntion, graze the horizon a t  noon. The Bun was last fieen on the 15th, 
n account of h i l l s  and clouds obstructing the rim-. 
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34.0 
33.6 

TEMPERATURE OF THE AIR IN SEIADE OBSERVED AT VAS RESSSELAER HARBOR, 

Jri h'ovember, 1853, in Lat. 'iso 3;', Long. ' i oo  53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scale. At meteorological obserratory on floe.* 

29.3 
30.4 

~ ~ 

Gth. ! 7th. j 9th. B t l t .  10th. , 11th. 12th. 13th. 14111 15th. f f i lh .  

0 ,  c 0 0 0 1 0  0 0 

---- ----___--- 
0 1 °  -23.5 -20.9 .--10.3 -26.2 -25.0 - 6.7 -15.6 -16.0 --2'?.5 '-26.5 -29.0 

. .  
5.4 :-13.5 
6.1 -14.5 
7.0 !-17.0 
6.5 :-21.5 
5.2 '-23.0 
5.2 .-24.0 
2.0 '-17.0 , 

25.8 
-22.4 
22.5 
22.9 

33.2 ' 34.0 
32.2 35.1 
32.1 35.2 
32.2 I 35.2 

111. '-12.7 -20.3 -21.2 1-14.8 '-10.9 
2 I 13.3 ! 20.5 I 21.3 14.0 9 4 

. -  2'2.5 20.5 : 10.1 24.8 ~ 27.0 ~ 8.7 16.7 16.0 
10.6 22.0 2i.0 10.0 16.7 1 16.5 

2'2.5 27.2 29.0 
23.5 , 25.n 29.4 
24.n ! 2ti.G 26.5 
24.7 ' 27.2 29.0 
25.0 27.5 29.0 
21.6 i 28.1 26.G 
21.3 I 27.4 ' 2S.9 
24.2 ' 26.6 2s.0 
21.3 26.8 27.5 
24.4 25.9 2i.9 
24.6 . 26.5 27.6 
24.5 ' 27.5 29.8 
25.0 2i .0  2i.2 
24.7 27.2 25.5 
25.6 ' 26.0 2.5.6 
27.5 i 2 ~ . 2  2(j.O 
27.3 26.0 27.5 

14.3 10.5 
14.5 10.5 
15.2 10.3 

18.2 9.6 

17.2 ' 10.1 
16.0 ' 10.2 
18.2 10.5 
17.6 11.1 
17.7 11.5 
17.5 11.9 
16.3 13.7 
13.7 13.9 
13.5 13.C 
13.2 I 11.5 

37.0 ~ 10.0 

17.7 ' 10.0 

16.0 : 20.7 
16.1 1 20.6 
24.0 22.4 
23.5 j 21.6 
21.5 21.0 
20.5 21.3 
21.4 19.0 
19.3 ' lti.4 
16.5 i 16.0 
16.0 10.0 
14.4 ' 10.0 
14.0 i 9.7 
14.0 1 9.7 
15.8 I 9.7 

10.7 23.1 21.0 ! 9.6 lti.7 I 17.5 4 11.7 21.5 ~ 21.5 
5 ~ e.7 20.0 

20.1 
20.2 
20.0 
20.2 
20.0 
21.0 
20.3 
19.5 
19.5 
20.0 
2n.6 
20.2 
20.0 
20.2 
20.5 
21.4 
21.4 
21.3 

-21.5 , 

20.4 
20.4 
21.0 
19.8 
19.5 
20.0 
19.8 
19.8 
19.0 
19.3 
19.6 
19.4 
16.7 
17.5 

1II.Y , %:).\I , lV.8 8.4 111.1 ~ lo . z  
10.2 , 26.2 ~ 26.9 7.2 10.7 ' 19.0 
10.4 . 2R.O 26.5 , 7.0 6.5 
12.6 : 27.0 26.8 7.5 5.5 
14.6 26.7 25.5 

6 ' 8.6 
7 
8 
9 

10 
31 

h'oon 
13 
14  
15 
lti 
17 
18 
1 9  

6.7 
9.4 
9.2 
9.2 
9.2 
9.3 
9.4 
9.9 

10.4 

15.5 
I 6.3 

13.0 

18.0 
16.3 
16.2 
18.6 
16.6 
19.5 
18.2 
19.1 
19.8 
19.5 
20.0 

6.6  

17.0 
17.4 
19.G 
22.5 
23.0 
19.0 
16.5 
16.6 
17.4 

10.2 
4.2 
4.3 
2.0 
1.8 
4.5 
6.7 

11.0 
11.5 
11.0 

17.0 27.5 
17.0 27.0 
20.6 2(; 6 
21.6 2C.7 
24.0 21i.o 

26.6 
25.5 
0') 0 
23.2 
16.5  
76.5 
16.3 

7.5* 
9.2 

AI. 

19.0 2i.0 
17.0 2'2.5 
16.0 21.6 
19.5 22.8 

15.6  I 6.4 - ,  - - -  
16.7 I 9.5 
16.7 j 9.5 
16.0 I 9.E 

20.5 
18.0 

20 ~ 18.7 
21 19.2 

'23 I 19.0 
Midn't -20.0 

22 I 20.0 

17.5 14.8 
17.5 16.2 

19.3 i 13.4 
16.2 ~ 11.8 

19.5 i 15.5 

--. 
12.1 1 x 3  2 i i  I ZCLS I 26.0 27.0 
11.9 17.6 , 14.7 21.7 , 25.6 j 29.4 ' 2ti.0 
16.5 14.6 j 10.1 19.1 I 12.6 22.4 I 25.6 I 27.5 ' 25.6 
16.4 ~ 14.0 i 10.4 I 17.6 25.2 j 7.6 16.4 I 15.2 I 21.8 ~ 2ti.6 i 27.6 27.9 
20.b l S . 0  ~ 10.4 I 21.0 , %.ti , 7.6 , 16.0 ~ 16.1 22.9 ' 26.2 ~ 3 . 0  26.4 . . . . - . .. . . 

19.4 23.7 6.6 
19.5 ' 21.2 9.2 
17.1 25.6 7.S 

Means -12.91 -20.47 -19.53 -15.46 -12.47 -1b.23 -14.63 ,-16.37 -25.2; -16.32 ,--14.39 .--10.93 -13.39 -24.60 -2i.32 -27.6 
I I 

. .  .. __ - - __ I - 

Hour. ' 17th. I 1Sth. I 19th. 20th. I 2Ist. I E d .  P d .  ~ 21th. 

-26.5 j-36.8 -36.5 '-39.5 
27.0 3ti.l , 36.0 39.7 
26.5 35.2 96.2 ' 39.5 
28.5 ~ 34.9 x . 0  40.0 
29.6 : 35.5 37.5 40.6 

---- 
0 1 0  l o  0 

i O;,th. j 2Gth. ! 27th. I 2Stlr. I 2!?lli. .------ 
: o  O i 0 ! 0 1 U  

1-36.1 -22.0 -25.0 :-16.3 :- 1.5 
' 36.0 20.5 ' 26.3 , 1ti.2 I- 2.0 

37.5 20.0 26.5 I 17.1 
35.7 lti.8 25.5 16.2 
37.1 21.1 , 24,0 I 20.0 0.0 

! o l o l o , o  
l h .  j-26.5 I-27.G i-33.0 -35.0 
2 26.0 I 26.7 ~ 33.0 : 35.0 
3 I 27.6 I 27.6 I 31.5 , 35.0 
4 i 28.0 I 30.5 j 31.0 35.U 

0 / 0 1 0  

-9.0 .' ... :-22.G 

5.0 . ... 1-22.'' 
7.7 ~ ... :-22.ti 

4.5 I ... '-21.!) 
4.6 ~ ... 1-22.5 
4.2 i ... 8-22.6 
6 . 2  I ... -22.6 
5.8 ~ ... -22.3 
3.5 i ... .-22.0 
5.6 ... i-9' -2.2 1 

5.0 I ... ,--22.3 
5.0 ~ ... -22.2 
5.0 ... -22.5 
3.5 I ... i-22.4 
4.0 I ... .--22.5 
4.8 I ... :-22.3 
5.0 ' ... i--21.6 
5.6 , ... '-21.8 

7.6' ... !-22.1 
6.5 j ... i-22.5 
8.2 ... .-22.5 

-11.0 I ... .-22.i 

6.0 I ... '-22.0 

10.5 j ... '-23.0 

33.2 
33.7 
3 3 .2 
32.8 
32.2 
33.0 
33.0 
33.1 
34.2 
32.5 

94.0 
34.0 
34.9 

26.0 . 37.5 
29.0 : 36.7 " 

6 
9 

11 
Noon 

13 
14 
1 5  
16 
17 
16 
19 
20 
21 
22 
23 

i n  

27.3 I 31.2 
26.0 1 31.3 
27.0 . 32.1 
26.4 I 32.6 
27.9 32.1 
29.0 I 32.6 
30.0 j 31.0 
29.5 I 31.5 

37.n 
3ti.5 
36.5  
3ti.5 
X . 5  
3ti.5 
37.5 
'I< r, 

3d.S ' 40.0 : i . 8  26.!) 
3ti.5 36.5 32.5 27.5 
36.5  39.0 32.0 29.5 
37.0 35.0 30.5 , "9.4 

20.4 
21.0 
21.0 
21.5 
21.0 
20.0 
21.7 
21.7 

14.8 - 3.0 
14.5 - 5.5 
14.0 !- 6.3 
12.5 -10.2 
12.0 -12.5 
9.5 :-14.2 
5.7 '-13.5 

3i.O 
37.0 
3s.0 
36.2 
36.0 
36.5 
36.0 
37.0 
36.0 
39.0 
37.7 
40.0 

36.0 
39.2 
36.3 
37.5 
36.5 
36.2 
37.6 
37.9 
37.2 
36.0 

38.0 
38.0 

31.5 29.6 
31.7 26.2 
28.0 26.4 
27.6 27.4 29.5 

26.6 
24.5 

31.0 35.0 
31.0 35.1 
33.1 35.6 
33.6 35.5 
33.0 35.2 - -  - 

UY.L. I Ut,." "".#I  

33.6 I 35.7 32.7 
33.0 ~ 35.0 31.5 
30.b i 34.8 31.5 
2!1.6 ! 33.5 31.0 
29.7 i 34.0 31.5 

26.1 I 36.0 I 34.5 
28.0 I 3ti.l 1 36.0 

-27.0 :-36.3 i--3fj.0 

-32.22 -32.02 -35.23 

26.4 I 36.2 i 36.5 

-.-- 

~. ~ 

25.5 28.0 
26.5 2G.2 
25.7 27.2 
25.1 ' 27.6 
24.1 ~ 25.2 
A. " ' 3 ' ,  .. ! 2,;.3 I 

22,s 
20.9 
21.6 
22.2 
23.0 

22.5 ; 
23.0 ' 

-19.6 I- 

22.5 I 

26.6 
25.5 ._ . 

20.0 29.4 
20.0 29.5 

-21.5 -29.6 ~ Sfidn't -23.2 1-32.9 1-35.3 -39.0 .-:37.5 
-I---- ------ 

-37.40,--38.61 - 3 0 , s  -26.23 --22.691-12.67 - 6.15 ,- 6.10 ... 1-22.3 
I I 

Means -26.73 1-31.42;-33.Z 

I Temperatures noted by spirit standard S, till NOT. 2d, 4b. ; after this hour, and throughout the month, the indications of the mercurial 
standard (Jf) arc giver. 

Corrected by 203. 
NOTES.-~OV. 5th. Thermometers were read at 2 o'clock P. M. withont a light. Nov. 10th. At  noon, the thermometers oould no more bt 

Nov. 22d. Thc 
KOV. 23d. The thermometei 

read without the use of a lantern ; on the 14th i n k ,  they were again read at 11 and 12  A. Af., during bright moonlight. 
darkness is now complete, being barely ablo to read at noonday ; upper limb of sun below the horizon 7' 63'. 
was lo3 l m e r  outside (or a t  4 5 " )  than in tho harbor ; at this temperature, whiskey froze in  the tent. 

2 
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0 

-30.0 
28.5 
29.5 
29.6 
26.6 
23.9 
24.9 
25.4 
2ti.0 
25.8 
2ti.5 
26.5 
26.5 
27.5 

25.5 
25.3 
2ti.3 
28.3 

2i.n 

TEMPERATURE OF THE AIR IN SEADE OB6ERVED AT V A S  ItENS6ELAER HARBOR, 

I n  December, 1853, in Lst. 7 8 O  37', Long. 70° 53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scale. At meteorological observatory on floe.' 

-- 
0 

-27.5 
28.7 
29.5 
29.5 
27.0 

, 25.5 
29.0 
30.5 
30.0 
31.5 
34.S 
34.5 
35.0 
35.4 

35.2 
37.0 
38.0 
39.5 

3 . n  

-- 
11th. - 
0 

-13.5 
33.5 
15.5 
18.5 
21.2 
23.1 
23.0 
20.5 
20.0 
29.8 
24. 6 
2ti.0 
26.4 
2i.4 
27.9 
2i.9 
30.5 
31.0 
29.5 
28.5 I 28.ti 
31.0 29.2 

29.5 28.2 
3 i . n  , 29.5 

- 
14111. 13th. 1 161h. 

-3i.O -42.5 1-39.5 
39.5 42.5 ' 40.4 
39.4 I 43.5 I 42.5 
39.5 ' 43.5 ' 41.5 
36.2 I 41.0 I 40.2 
39.0 42.5 40.5 
31.4 41.0 
39.4 41.5 

--- 
0 1 0  

38.5 
36.5 

37.0 
35.5 

19.5 
20.6 

Hour I 191. -- 
0 

Ih -16.5 
2 20.5 
3 27.5 

2ti.6 
29.5 
31.0 
32.5. 

10.0 -25.3 
10.0 1-25.6 

9.5 
8.5 
8.2 
8.2 
6.9 
7.5 
8.0 
8.1 
8.5 
6.5 
7.3 
7.5 
7.6 
7.5 
8.0 
8.0 

-25.5 
-%ti 
-24.8 
-24.7 
-24.9 
-25.2 
-25.ti 
-25.i' 
-25.2' 
-24.9: 
-25.0! 
-25.6' 
-26.0 
-26.0 
-26.Z 
-26.7: 

14 4 
13.3 
12.5 
12.5 
12.G 
12.0 -- 
12.0 
11.6 
11.2 -- 
10.2 -- 

-- 6.7 - 1.5 -- 7.0 - 2.4 -- 8.5 - 6.6 -- 8.5 - 8.0 -- 9.8 -12.5 
9.0 -14.5 -- 9.5 -16.3 

--1l.O -16.8 
7.7 -16.9 
6.5 -17.2 

9.1 -p 4.9 
8.4 I-- 4.2 
'i.5 -- 2.5 
5.2 ' -- 2.0 
4.6 -- 1.1 

5.8 - a 2  
- 6.4 , 1.8 

-10.59 + 8.10 

3.5 ;-- 1.8 

--- 

-13.6 
-12.4 
-15.1 
-16.4 
-18.0 
-20.2 
-18.2 
-18.8 

-10.32 

42.0 26.5 
38.4 : 27.5 

38.7 ! 22.8 
38.7 j 22.0 
38.5 23.0 9.3 

- 5.5 . 

- 8.40 

-25.1t 
-24.9: 

-25.41 
-- 

i t h .  i Slh. -- 
0 ' 0  

-26.4 1-39.5 

26.0 I 39.5 
24.0 / 41.0 
32.5 ' 41.5 
31.0 1 43.2 
31.6 I 41.9 
32.0 : 42.5 
37.0 1 41.5 
38.3 42.5 
37.8 I 42.0 
38.5 43.5 

3i.8 , 43.9 
40.8 1 43.9 
42.0 : 44.0 
38.5 , 44.0 
37.1 44.0 

26.0 ; 39.5 

36.9 1 43.5 

39.5 i 44.n 

9th. I 10th. 

-35.0 -26.0 
31.0 ! 25.5 
34.0 ! u . 5  
34.5 23.5 

36.0 I 19.6 
33.0 19.0 
31.5 17.8 
34.6 15.0 
34.0 15.0 
34.5 12.5 
31.5 ~ 10.5 
28.8 10.3 
25.4 10.5 
2G.8 .  10.0 
2ti.3 9.5 
2 4 . 5  10.5 
2ti.5 12.2 
24.5 12.4 
24.0 11.0 
211.5 ' 10.8 
21.5 , 11.2 
21.8 13.0 

-23.5 -13.2 

-- 
O ! C  

34.8 : 22.1 

0 1 °  -29.5 -33.5 
33.4 31 5 
35.0 31.5 
34.6 29.7 
28.2 29.0 
2i.3 26.5 

25.2 24.5 
21.5 1 25.5 
26.0 ' 25.5 

24.7 I 2ti.5 

24.5 1 26.0 
22.5 , 26.0 
21.0 27.1 

-25.0 I- 8.5 1-30.5 
26.5 9.5 I 29.5 
26.4 13.5 1 2i.0 
27.3 14.0 1 27.0 
26.4 I 15.5 I 23.8 
25.0 1 21.0 1 23.4 
z3.0 17.0 2ti.l 
22.2 I 20.5 

4 
5 
6 
7 
8 
9 

10 
11 
Gnon 
13 
14 
15 
16 
17  
38 
19  
20 
21 
22 
23 
'idn't 

40.4 
42.0 
42.5 
42.7 
41.5 
41.5 
42.0 
39.5 
40.5 
40.5 

31.7 
26.0 
32.0 
30.5 
24.5 
20.9 
23.0 
23.1 
22.2 
23.04 
23.0 
20.5 
29.5 
23.0 
23.5 
27.0 

-31.0 

29.2 
31.5 
32.0 
32. i 
33.2 
33.7 
33.7 
3'1.5 
33.0 
33.0 
33.5 
33.0 

40.0 
39.8 
40.5 
41.5 
BY.5 
38.5 
37.5 

42.6 
42.0 
41.5 

40.0 

42.5 
42.9 
43.0 
42. .5 
41.6 
41.6 22.5 

24.5 
26.0 
25.5 
26.0 
25.5 
28.5 
26.8 
26.8 
26.8 

-00.4 

26.1 
2e.2 
27.7 
29.5 
30.5 
31.0 
32.5 16.5 31.5 
31.0 I 10.9 I 32.5 
28.5 : 12.1 I 31.0 

-26.0 I- 9.5 1-29.5 
27.5 i 11.0 j 30.8 

12.0 i 27.2 
12.5 , 28.2 
14.5 i 25.2 
18.0 ; 32.5 
16.5 I 33.5 
i9.n j 33.5 

41.4 
39.4 
39.5 34.5 
39.5 37.5 
40.5 41.5 

41.8 I 39.0 ' 41.0 

41.3 37.5 40.9 
41.0 37.5 41.0 

40.4 39.8 I 40.2 

-41.5 -38.0 4 2 . 2  -_-- 
-39.99 - 4 1 . 0 1  - 4 0 . 6  

I 

32.5 i 41.0 ' 44.0 
32.8 I 39.5 39.4 
31.5 1 38.0 35.8 
30.0 I 38.5 1 36.1 

-2ti.4 i 4 0 . 0  -35.0 

eans -26.69 ,-2ti.90 ,-28.30 -19.25 -24.65 '-30.52 ,-35.45 4 1 . 4 9  -29.23 -15.23 
I ___ ! I I I I I .- I ! -. 

- .- 
Iour. 21d. 1 21lh. 1 27th. 1 2filh. -- 

O ! O  

-28.7 -13.5 
27.5 i 13.5 
21.5 j 14.8 
18.0 ~ 15.5 
11.5 11.2 
11.9 11.4 

1 h. 
2 
3 
4 
5 
6 

8 
9 

i n  
11 
oon 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
idn'i 

e m s  

c 

- 

o l o  
-41.5 ' 39.5 
42.3 1 3 8 . 0  

-21.5 '-30.0 :-35.0 '-34.8 
21.0 ~ 30.5 j 33.5 35.6 

19.5 29.5 , 33.0 ~ 36.8 
20.5 I 29.5 1 33.8 36.0 

-19.0 1-26.5 
19.7 1 23.0 
19.5 I 21.5 43.5 / 3ti.0 

42.3 ; 37.8 20.0 1 25.6 

19.4 23.2 

22.5 , 22.5 
23.3 I 21.G 
22.2 I 21.0 

23.6 ! 21.5 
28.5 1 20.3 

29.0 20.5 
30.1 I 19.5 
29.0 ' 19.2 
29.5 I 19.0 

18.0 1 23.2 

20.8 i 2'2.5 

23.4 I 21.3 

28.7 , 20.4 

21.7 
21.6 
21.5 
2 0 3  
21.0 
22.0 
21.3 
20.3 
19.5 
17.1 
16.7 
15.8 
16.5 
14.2 
13.6 
13.5 
12.6 
12.6 
13.8 
10.8 

-12.5 

-17.3I 
- 
- 

37.5 
38.0 
37.2 
37.3 
3i.5 
37.2 
33.9 
33.2 

35.0 
35.5 
39.0 

32.0 

17.5 
17.9 
16.4 
16.7 
18.8 
1G.5 
18.0 
21.7 
21.3 
26.5 
23.6 
24.6 
28.2 

31.2 j 31.1 
35.0 I 32.0 
31.0 ! 32.0 
32.4 I 31.6 

11.1 
16.0 
14.0 
12.3 
12.4 
11.5 

9.7 
10.3 
12.0 
15.0 
14.8 
11.0 
12.1 

10.6 
11.5 
11.6 
12.2 
12.0 
12.3 
12.3 
12.2 
12.0 
12.0 
10.2 
10.1 

33.5 ' 31.0 
30.0 i 32.3 
35.3 ; 34.5 
34.3 3i.8 

36.2 / 39.9 
38.2 I 40.0 I 32.8 
40.0 I 39.4 I 36.5 l u . l  29.1 i 19.0 

12.2 11.0 2i.4 I 16.5 
13.0 ' 13.0 26.@ I 18.5 
12.6 I 13.0 I 27.5 17.8 
12.2 13.0 26.8 ' 16.R 

-12.0 -13.0 -26.5 1-1ti.5 

-14.43 -12.18 ,-24.5G1-21.06 
---- 

I 

30.1 40.2 37.0 I 34.6 l 33.6 j 28.6 I 31.0 
34.9 I 30.8 i 28.5 I 31.0 
35.0 ~ 32.5 i 35.0 1 30.2 

-30.5 -32.8 -31.6 ,-29.0 ------- 
40.60;-28.52 -23.05 -33.41 -34.28 ,-34.93 

I 

I Temperatures noted by the mercurial standard (M); readings between --1o".O and 4 " . 0  checked by spirit standard (S), or noted by 
ie latter instrument. 
* Temperature falling 21O.8 in eight hours. 
Dec. 20th. At 31 P. M., the temperaturo at  the floe was -36'.5 ; the party at skirts of bay ol)tnined, for the same hour, - 4 P . O .  
Dec. 22d. Maximum depression of the sun below tho horizon, a t  noon and for the upper limb, 11° 7'. 
Doc. 28th. First heavy gale oxperienced since the cloenre of the winter harbor; wind from the S. E. (magnetic). 

:tween Oh. nnd l h . ,  1So.4-tlie most sudden change yot noted. 

t Corrected by 10'. 

Rise of temperature, 
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17.0 : 2ti.8 ~ 32.8 i 36.2 
16.8 i 29.0 I 33.6 37.5 

TEMPERATURE OF TIIE AlR IS SUADE OBBERVED AT T A N  IIESSSELAEH IhRBOII, 

In  J a n u q ,  1854, in Lat. 78' 37', Long. 70" 53' W. of Greenwich. 
Expressed in degrees of Falirenheit's scale. At meteorological obsermtory 0x1 floe.' 

35.3 : 23. i  , 26.5 , 43.2 
33.7 1 23.6 ~ 29.0 41.!) 
32.5 23.0 I 29.0 I 42.3 

~ 

5th. 

- 
IFth. - 
0 

-36.0 
39.5 
43.2 
44.5 
44.5 
45.0 
45.U 
45.8 
4i.3 
4i.3 
45.5 
413.8 
47.!l 
46.1 
4ii.5 
b0.4 
50.4 
51.1 
50.4 
50.4 
45.t; 

Hour. ' l q t .  I 2d 

0 1 0  

--- 
l h .  -4.5 2.0 

3 , -3.5 I 2.0 

6 I -3.5 I- 2.4 

2 -4.5 3 2.0 

4 I -3.5 j- 1.0 

3d. I 411,. 6th. ' 7th. I 8th. ' 9th. I 10th. ! 11th. 12th. I 13th .  ! 1 4 t h .  ! 15th. 
--- ,------ --,- 

0 o j o  0 1 0  O ! O  0 * : o  
4 . 5  4 . 6  :-12.6 -23.0 -30.0 '-29.6 -3C.0 -21.8 -Z5.0 j 4 3 . 2  

4.7 4.6 I 16.7 27.5 30.0 I 34.1 : 36.5 25.5 25.0 ' 44.5 
r, K r n , I,. I %  n r  L , on n ~ f i  n I 91 r , or v o r  7 4 0  o 

0 i D  

-fL: 1-11.6 
i 11.8 

0 

- 8.0 
10.5 
13.6 
14.5 
15.7 
14.0 
13.6 
13.0 

9.5 
10.2 
10.0 
6.2 

10.5 
i . O  
9.0 

10.5 
10.8 
13.5 
13.4 
12.8 
13.0 

9.0 
8.6 

3.8 1 12.5 
.O 1 13.0 

3.6! 10.6 
10.6 

.7 11.7 

"." ,,.\- 
6.5 5.2 

6.4 
6.6 
8.0 

.. 

8.8 
9.2 
9.0 

11.1 

6 
7 
8 
9 

10 
11 

Ywn 
13 
14  
16 
16 
17 
18 
19 
20 
21 
22 

-2.1 4- 3.0 

11.0 
9.0 
6.6 
7.5 
9.7 
9.7 

12.0 
10.5 

7 0  
6.0 
2.2 
2.c; 
4.0 
3.8 
5.ti 

$1.0 ~ 2n. t i :  
7.5 , 24.5 
!1..5 : 23.0 
4.9 ' 1R.5 
9.H 17.6 ' 
8.2 . 17.0 
8.6 ~ X3.8 
9.S 23.5 
7.6 I 24.9 I 

i.ti ~ 25.6 
9.0 25.2 

29.7 ; 32.2 39.5 
39.5 
38.7 
35.C 
38.5 
38.3 
35.5 
35.4 
35.2 
35.8 

35.7 . 23.4 25.5 ' 41.9 
30.0 23.0 29.0 45.2 

2'2.9 31.0 45.8 ?'' ~ 

28.6 ' 23.0 32.h 1 47.3 
2 G . O  25.0 34.5 I 45.1 
20.1 , 27.0 ' 34.7 , 43.2 
24.8 26.8 34.5 , 42.4 
25.0, 29.5 : 36.8 : 39.0 
23.0* 27.5 36.8 ~ 35.5 
21.1 29.0 38.4 31.5 
23.1 28.5 36.4 , 35.5 
22.0 25.0 41.1 ' 34.3 

28.0 23.5 30.5 i 45.2 . -. 
11.5 
11.5 
12.0 
11.0 
11.7 
14.0 
12.0 

10.2 
9.6 
9.6 

10.8 

29.2 : 31.9 
2 8 . 9 :  33.1 
28.5 ' 29.4 
3 0 . 2 :  34.5 
29.5 ' 34.0 
28.1 I 35.0 

4-4.4 

0.0 il 9.7 i i 2 . 8  

28.8 ' 3ti.0 
31.0 ' 36.0 
31.0 , 36.5 
3'2.0 38.5 32.6 

7.(l 263.5 24.5 ' 3G.5 ' 3lj.(l 
8.0 23.5 30.0 : RL(I  :37.n 
E.2 23.5 34.2 , 34.0 ' 37.6 ~ .. 

9.0 ' 25.5 ' 32.0 ! 37.5 32.4 

-6.S -2:j.R -30.5 -24.0 -37.ti -21.0 -2->.5 -41.0 -3ti.4 4 8 . 5  

~. 
21 5 26.5 ' 41.1 ' 35.5 47.9 
21.5 2rj.5 41.0 3lj.3 4!1.7 

- 5.5 -6.0 

-11.02i -i.% 
-- ------_____.- -- 

-i.G! -2O.bO -26.77 -33.35 -311.33 -29.04 -25.12 -32.36 -41.16 - 4 t i . 6 i  
------ 
Ieans -0.78 + 4.99 +%32 -11.03 

I I 

- 
Hour. - 

I h .  
2 
3 
4 
5 
ti 
7 
6 
9 

1 0 
11 
Coon 
1 :i 
11 
15 
lti 
17 
18 
19 
20 
21 
22 
23 
Iidn't - 

2 i t l i .  . !3t1h, 2: th .  % h .  ---- 
0 0 0 

-36.5 -21.5 - x . 5  -28.5 
x;,3 21.0 32.5 2s.5 
33.2 21.0 33.0 5 . 0  

29.0 
25.5 

' 31.1 
-- 

, <, 

4 n . 5  
43.2 
44.5 
'&I.!) 
43.9 

?:ltt,. .mil. 
.--- 

-15.6 4 5 . 3  
, 45.ti 411.3 
, 43.2 50.4 

41G.8 47.9 
4i.9 44.5 

I_ 

0 

-4E.9 
49.3 
49.1 
49.1 
48.1 
47.9 
4:j.s 
44.2 

.--- 
0 ; o  

-39.5 -45.1. 
' 42.1 4 i . l  

44.5 4s.5 
: 47.1 4i.9 
, 49.8 ; 47.9 
~ 48.i ' 47.9 
~ 49.1 51.6 
I 41i.2 51.6 

I --- 
'-5i.5 'A.5 

52.9 I 39.0 
53.6 ~ R!I .O 
54.2 ' 37.0 
5 6 . 2 .  37.5 
5ti.9 3 i . 5  

55.5 ' 35.2 
56.3 j 37.0 

---- 
i) 

-26.5 -31.9 -29.5 
27.9 3s.ti 29.5 
25.0 35.5 32.5 
2'2 9 34.5 3.3.5 
23.5 . 3i.5 32.0 
23.5 ' 37.5 33.0 
24.5 40.5 ~ 30.8 
21.5 36.5 ' 31.5 
24.5 i 37.2 

31.2 
31.0 
30.5 

30.0 19.5 2V.G 
2s.o l!l.O 3(l.ll 
27.5 19.0 30.6 
32.0 19.0 31.0 
" C . 5  19.2 31.0 
32.0 18.5 33.5 
32.6 2u.l 35.0 
33.2 20.5 36.0 
29.0 22.5 37.5 
2ti.!) 24.i 35.5 
23.0 26.5 35.5 
23.0 28.5 31 0 
23.0 32..5 31.0 
23.5 33.5 29.7 
24.3 32.5 %.ti 
23.0 32.5 26.0 
22.0 33.5 26.0 

22.0 34.1 28.0 
21.6 i 33.2 2~.5 

26.4 42.4 4i.2 44.7 -25.63 
2f.J,5 
30.(1 
29.2 
37.0 
38.3 
3s.o 
40.5 
41.5 
44.5 
45.6 

43.2 , 47.U 40.2 -2!l.2: 
43.4 
42.0 
43.5 
4?.1 
44.5 
45.0 
46.4 
44.5 
43.2 
4ti.R 

4G.3 41.0 -2b.!l: 
51.1; ' 37.2 -29.31 
4li.S 3 x 7  -211.2- 
39.7 31.0 -2S.9: 
41.9 28.7 -24.5! 
4 . 1  31.5 -29.3 
47.3 ' 32.5 -29.2: 
47.4 37.0 -:30.0: 
4ti.o 39.6 -30.3: 
36.0 , 4cl.2 -2P.tiI 
37.5 40.2 -29.2; 
37.0 I 3!1.9 -29.6( 
39.0 40.0 :-29.i( 
43.3 ' 40.0 -29.1f 

42.5 I 4S.5 ~ 51.2 5ti.G ' 34.5 
36.2 
3F.0 
3ti.0 
37.5 
37.5 
37.7 
39.5 

45.0 39.0 
45.ti 35.5 
45.3 40.3 
bO.0 41.5 
45.6 ' 35.0 
48.5 37.0 
48.6 31.0 

4 7 . 9  -29.0 

33.i 
32.3 
28.5 
34.5 
36.5 
3ti.5 
3i.5 
37.0 
36.0 
38.0 
38.7 
39.0 
37.8 

40.3 ~ 46.8 
3 8 . i  I 4ti.6 
3 5 . 3  I 49.1 
34.5 46.2 
30.7 43.8 
40.5 4ti.2 
4 3 . 2 '  45.6 
45.ti 41.5 
41.3 ' 41.!l 
41.9 , 41.5 
41.3 1 4-1.7 
39.e : 45.9 
39.0 j 47.9 
36.8 : 48.5 

52.9 
64.2 
52.9 
61.0 
52.2 
51.8 
53.5 
51.6 

58.0 
54.9 
55.4 
50.4 
51.6 
51.6 
50.4 

25.5 
31.4 
36.0 
38.4 
40.5 
4O.G 
39.7 
40.5 
39.5 
41.0 
41.0 
41.0 
39.0 
44. ti 

-40. 0 

36.5 
36.5 
32.0 
36.0 
30.5 
30.6 
26.0 
30.5 
28.5 

4ti.3 
43.8 
47.3 
45.r; 
45.x 
45.3 

49.1 
50.4 
52.Y 
52.5 
53.2 
53.5 

4 0 . 7  . 4 6 . 4  '-53.3 

46.6 
46.5 
47.3 
45.6 
45.0 26.8 38.9 

29.6 ' 39.4 
-30.4 :-39.3 

40.2 40 0 ,-29.2: 

-32.5 -33.6 -29.3 4 6 . 3  4 7 . 0  4 1 . 2  4 . 7  -29.4 

-27.40 -25.81 -31.54 -37.88 4 5 . 2 4  4 . 2 2  -39.14 -29.21 

22.0 32.6 28.2 413.5 4ti.8 40.5 43.2 -29.3 

---______--- 
I -- 

leans A 2 . 1 9  -4ti .10 -51.07 -51.61 -37.16 -33.31 -33.34 -34.83 
I I - 1  -- 

I Temperatu.res above -W0, noted by ( M i ) ;  lower temperatures, by (S). 
Jan. 4th. To-day at nwn a distinct zone of illumi~lation was seen to the south, clearly de6ning the highest hills. 

Jan. 7th. The increased illumination of tho southern horizon is distinctly visible ; we cannot yet red large print. (K.) 

Jan. 19th. To-day I read the title-pge of my prayer-book, by tnrnlng the type towards the illuminated sky to the southward. 

Jan. 22d. Spirit standard read a t  12 o'clock withont artificial light. 

* Readings changed hy I@'. 
Upper limb Of sun still 

Samo remark on 

Upper limb 

0' 25' below the horizon. 

an. 18th. 

.epressed below the horizon a t  n m n  7" 55'. 

The largest print is illegible a t  noon. 

At 2 P. Y. dark, with a faint streak of light to the south. 
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0 : 0 / 0 ' 0  

lh. 4 6 . 6  '41.0 '-56.0 4 6 . 2  
41.0 I 56.2 46.8 
43.7 56.9 49.1 
39.0 j 52.2 52.2 
42.0 I 53.4 56.0 
42.8 51.2 60.4 

TEMPERATURE OF TEE AIR IN SHADE O D S E R V D  AT I - A S  r\ENSSELAER IIARROR, 

I n  February, 1851, in  I&. 'i8O 37', Long. Y O o  53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scnle. At mcteorologicnl obsercatory on floe.* 

0 IO 
-52.9 1-51.3 

56.9 I 51.6 
58.0 I 53.2 
60.2 ' 54.2 
62.1 1 5G.9 
65.0 ' 49.1 

- 
30th. 

0 

-48.5 
43.2 
43.2 
44.5 
45.6 

42.9 47.4 61.9 I 66.0 
62.9 
62.9 
61.6 

65.n 
66.4* 
61.5 

13th. : 14111. 1.5th. -- 
0 

-31.7 
31.5 
29.2 
29.7 
30.0 
30.0 
29.5 
28.5 
22.0 
22.0 
21.0 
20.2 
13.5 
13.7 
13.5 
13.5 
10.0 
10.0 
10.0 
10.0 
11.0 
11.5 
11.5 

-11.0 

-19.3 
- 

i t h .  8th .  -- 
0 0 

-55.5 -24.5 
54.3 27.2 
41.9 I 29.2 
31.7 23.5 
213.5 ~ 31.5 
27.0 I 31.7 

25.0 ~ 30.2 

23.2 I 31.7 
0'2.0 i 31.1 

21.3 31.7 

20.5 32.0 
21.2 I 33.0 
22.0 : 33.1 
22.5 I 34.5 
~2.5 : 3G.n 
24.0 43.5 
21.7 I 44.1 
22.0 i 41.3 

20.6 45.6 

21.4 i 31.7 

25.n I 42.0 

2 1 . 4 :  511.0 
21.9 I 42.4 

-22.4 43.1 

-26.57 -35.20 
-- 

9 t h .  

c 

-49.1 
45.1 
43.2 
45.6 
45.8 
41i.5 
45.8 
44.8 
45.0 
45.ti 

0 : o  

-28.7 -24.5 
30.5 211.7 
30.6 21.0 
32.5 22.n 
34.5 1 26.2 
:14.6 28.3 
34.5 ' 30.4 
35.0 ' 31.6 

3ti.0 I 34.2 
36.2 34.2 
35.3 31.5 
35.0 I 29.7 
34.8 ' 29.0 
34.0 28.5 
34.1 j 29.7 
33.5 , 28.5 

~ 3 . 7  i 32.0 

-34.3 
33.5 
22.7 
.L .J 

30.8 
23.5 
09 5 
2l.(t 
09.5 
2'. 5 
22.5 
22.5 
21.9 
zn, 5 
21.2 

20.7 

. 0 ., 

Ul.  

20.1 

47.!) 
44.5 
44.5 
44.5 
39.5 
38.5 
36.8 
47.1 
47.1 
43.7 
39.5 
39.3 
39.0 
39.5 
40.5 
39.5 
39.2 
38.4 
35.2 
37.0 
42.0 

) - 
:3 
4 
5 
G 

8 
9 

1 n 
11 

Noon 
13 
14 
15 
1 6  
17 
I S  
19 
20 
21 
2 2  

" 41.4 31.2 
37.8 31.5 
34.0 31.5 
22.0 I 31.7 

46.8 
4G.l 
44.5 
45.8 
45.6 
47.4 
48.5 
49.1 
48.7 
45.6 
47.8 
40.8 
52.9 
54.9 
52.9 
51.6 

42.5 i 50.4 
44.7 I 4ti.8 
45.7 ' 45.6 
46.2 47.9 
43.5 45.4 
45.0 44.5 
44.1 44.5 
4S.3 I 45.1 
49.1 I 4ti.3 
44.5 ~ 4fi.8 
46.8 45.6 
46.8 ' 47.1 
50.7 I 36.8 

46.2 2 1 . 3 1  33.7 
46.3 21.0 I 3:;.5 
4 . 5  19.3 , 33.2 
42.5 20.0 3 x 2  

31.5 
29.0 
30.8 
2!l.l) 
29.6 
32.0 
33.5 

-:W.S 

-31.46 

- .  .. . ~ - .  

20.2 I 33.5 27.5 
23.3 I 32.5 28.0 
25.0 ! 33.0 29.0 
26.5 ! 33.0 

413.5 , 21.6 
45.6 I 22.3 
44.7 I 23.8 
4 6 . 1 '  26.1; 
4 6 . 8 '  2t1.5 

-1 7 .0  , -XI.O 

30.5 
32.5 
33.6 

-33.6 

-29. ( I 3  

27.4 i 29.0 
25.9 I 26.0 

-24.8 ; -25.5 ---- 
-25.00 i -32.71 

23 ! 38.7 
hlidn't -38.0 

.1*.11 . l ' l .O 1 1 - 1 . 1 )  .I I . . . ,  d , . ,  

-55.5 4 1 1 . 8  .-51;.2 '-51.6 -5s.3 ---- ----_-. 
Nenns 4 1 . 2 0  ' 4 5 . 4 8  4 6 . 9 9  -54.59 -56.36 -50.5F 

I 
_.--____ 

-45.85 ; -29.32 

- . . .- . . . . - .  

I lonr  - 
l h .  
a 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Yoon 
13 
14 
15 
16 
17  
18  
19 

Means. 

c. I 0 c 

-34.3 
-34.2 
-34.11 
-33.4 
-34.1 
-33.5 
-:i:3.14 
-32.e, 
-32.6 
-32.nl 
-32.4 
-31.7: 
-.31.31 
-31.31 
-31.4: 
-31.5' 
-31.8( 
-31.6: 
-31.6: 
-31.7; 
-32.21 
-33.2; 
-33.31 
-33.5s 

... ... ... 

... 

... ... 

... 

... ... ... ... 

... 

... 

... 

... 
1.. 

... 

... ... 

... 
1.. 

... 

... ... 

14.2 : 1:LU 
14.5 , 12.5 25.8 

25.8 
15.8 
24.6 
2:L8 
"".I1 
21.0 
lE.8 
16.8 
16.7 
17.0 
17.3 
l ( L l 1  
i7.n 

"'2.5 I OR( ;  ' 33.3 I 25.11 I 31.3 I 38.5 ; 35.5 
14.5 , 12.5 
14.11 1 12.5 
13.4 i 15.0 
14.0 ~ 17.11 
14.8 j 14.4 
15.5 i 15.:1 
14.5 ; 14.7 
15.0 I 11.6 
15.7 15.0 
lti.2 17.0 
lti.2 I lti.7 
15.0 j 16.6 
15.7 ! 15.9 
14.0 15.9 

23.0 , 29.5 
2:j.n 31.5 
23.5 32.5  
"'2.5 32.Il 
"2.0 32.0 
?".(I . :E.:+ 
22.8 ' 34.0 
22.5 02.4 
22.5 :3:;.11 

24.6 Yii.0 
25.7 84.5 

24.0 34.11 

3'7.4 , 2tj.n ! :w.i 

:;<.I1 : 25.0  ~ 3n.o 
33.5 : 29.4 i 31.5 
32.3 : 29.4 3I.(I 
32.3 j 29.3 : 33.1) 
33.5 ' AO.5 ' 31.5 
:<fi.5 j f~i1.2 ;32. i 
31.4 , 33.1~ 132.0 
29.6 34.7 ' 35.2 
31.2 I :+ti.:< : :M.6 

32.4 ; 24.5 22.5 
:32.5 2 3 . 0 '  32.H 

38.2 j ,34.6 
1 3 . G '  27.5 
17.4 ' 2r1.5 
17.0 ~ 24.n 
18.6 j tu.il 
1&!1 j 20.8 
211.0 i 24.0 
2 1 . 0 ,  20.8 
1ti.5 , 22.8 
16.5 I 25.2 
16.5 I 25.3 
19.8 24.(1 

2G.R 
2ti.7 
27.2 
2-1.5 
23.t) 
25.11 
25.2 
25.2 
25.4 
24.0 
24.5 

37.0 
35.3 
35.8 
35.2 
33.0 
31.n 
29.3 
31.0 
31.4 
32.1 
33.4 
34.9 
32.0 
32.6 
31.5 
31.6 
31.9 
31.5 

-33.5 

35.0 
38.0 
35.7 
34.7 
36.5 
33.6 
33.3 
32.6 
34.0 
35.7 
36.8 
36.0 
35.6 
36.2 
36.5 
37.0 
37.9 
36.5 

-35.2 

20.0 I 25.1 24.6 25.8 ' 32.5 

lidn't 

-33.97 -35.03 ... -32. 65 

I Temperatures noted by .If, down to -4~~-  ; lowcr temperatures by S. 
* bIinimum temperature observed this wintcr. 
Feb. 31.  Thermometers read at 9 o'clock without the use of a lantern. 
Feb. 7th. Bctween the hours of 2 and 4 A. AI . ,  the temperature was calerated 2Y.5. 
FCIL ltitii. By calculation, the upper l imh of tho sun would graze the horizon at  noon. 

Wind from the nonth, and blowing a gale. 
Tiro days later, a mist prevented ite visibility. 

D the 2otl1, at noon, his rays shiue on the cliffs, on the eastern side of the bay. 
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Hour. 

13 

' 111. . %I. 3d. 4th. ' 51h. ' 6th. 

~ ~~~ 

TEMPERATURE OF THE AIR IN SHADE OBSERVED AT T-AK RENS6ELAER -BOB, 

I n  March, 185.1, in Lat. $8" 3 i f ,  Long. 703 53'W. of GreeuFich. 

Espressed in degrees of Fahrenheit's scale. At meteorological observatory on floe.' 

26.5 su.6 , 47.9 ! 49.1 
28.0 5U.4 , 47.9 49.8 
31.1 49.4 ' 46.9 i 49.1 
32.5 ' 49.1) ' 46.8 I 48.4 

hn.4 : 53.3 48.3 I 33.5 
49.1 54.2 41.3 33.0 
49.6 ' 61.8 40.5 ' 32.5 
49.8 51.0 38.9 ~ 31.5 

21 
22 
29 

33.5 
33.5 
33.2 
34.7 

39.11 
37.n 
33.0 

37.0 
37.0  
36.5 

- 
lh.  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Koon 
13  
14 
15 
16 
17 
18 
19 
20 

------ 
0 " 0 0 0 0 

-37.4 :-:35.2 -38.6 4 1 . 2  . 4 2 . 4  -44.7 
3 G . U , 3 5 . 2  34.8 42.3 41.9 41.3 
37.5 I 35.8 33.0 42.3 42.4 4O.(l 

38.5 : 36.5 33.5 45.0 44.5 44.5 

32.5 46.1 46.8 I 45.0 

37.5 35.5 33.4 42.0 44.6 44.5 

37.0 37.5 32.5 : 44.5 45.6 44.5 

-47.0 4 6 . 5  1. 
47.5 ~ 48.2 ! 

45.ti ' 4ti.8 1 
48.5 ~ 48.5 j 

4ti.7 , 47.6 i 
45.6 ' 45.6 j 

4!1.1 46.9 3ti.2 38.5 
38.5 
36.5 
37.1 
35.0 
36.7 
36.3 
37.0 
37.4 
37.4 
36.5 
37.5 
36.0 
38.0 

39.5 
41.0 
40.7 
3ti.0 
313.5 

31.5 
32.2 
30.5 
30.5 
30.5 
31.5 

33.n 

33.0 
34.7 
32.5 
33.0 
34.0 
36.5 
37.5 
38.2 
37.0 
37.5 
38.0 
38.5 
39.0 
41.6 
42.4 

45.6 
45.4 
45.6 
42.6 
45.ti 
46.2 
45.2 
46.8 
41.4 
43.8 
45.1 
45.6 

49.1 , 46.8 I 90.5 
46.9 3 9 . 3 !  30.0 
46.2 39.5 x . 5  
45.0 42.3 32.0 
45.6 43.0 , 26.0 
45.2 41.3 ~ 27.3 
39.9 45.6 j 2!).3 
45.6 42.5 38.3 
47.2 47.3 , 41.5 
47.2 47.5 i 41.5 

47.3 42.0 42.6 
47.9 , 42.5 j 42.5 

47.9 , 46.6 ~ 46.4 
47.ti 4G.3 ' 47.9 
45.6 45.9 ~ 49.1 
44.7 , 43.4 I 46.8 
42.0 44.5 i 43.2 
42.3 45.6 ~ 45.0 
41.9 44.8 39.7 
44.5 43.5 ! 45.1; 
46.3 : 45.9 , 48.5 
46.2 I 45.8 j 48.7 
4ti.2 46.5 j 48.1 
41i.8 , 46.8 47.4 

6U.4 
51.2 
46.0 
43.4 
42.4 
43. i  
42. ti 
39.7 
43.8 
45.6 
46.8 
47.9 
48.2 
49.5 

49.1 
47.9 
47.4 
43.5 
44.0 
40.8 
41.0 
39.3 
4G.l 
45.6 
47.2 
46.8 
47.9 
48.5 
49.0 
49.1 

38.4 
32.0 
30.5 
3o.n 
3v.v 
29.8 
28.7 

39.7 
37.6 

35.5 
34.0 

ac.3 

37.n 

30.5 
30.0 
30.0 
30.0 
30.3 
29.2 
28.5 
28.0 
30.6 
31.0 
. L a  
33.5 
35.0 

. '> r 

4G.5 
45.4 
45.6 
41.0 
43.8 
43.2 
44.4 
411.5 
45.4 
45.6 
46.8 
47.9 

44.5 
41.0 
40.G 
41.7 
44.5 
41.5 
45.ti 
45.8 
4ti.8 
4ti.2 
4ti.8 
4ti.8 
41i.8 46.1 : 48.5 

45.0 46.2 
44.6 , 46.8 

45.6 42.0 44.5 : 46.8 ' 47.3 ~ 4li.8 
3C.0 46.0 ~ 43.8 41.8 , 45.8 I 46.2 , 47.3 ' 4li.8 30.5 ~ 40.0 

30.0 ~ 42.0 
30.U 42.0 

-31.6 '-44.1 

37.7 
37.4 44.1 43.6 49.1 , 45.6 41i.2 41.0 47.6 ' 47.:$ 45.9 ' 46.7 49.8 

-36.0 -42.4 -42.6 -46.5 -45.6 4 7 . 9  4 1 . 4  -47.9 , 4 7 . 9  4 5 . 7  4 8 . 6  4 9 . 9  -50.0 

45.6 ~ 43.9 ' 41.6 47.4 / 47.0 , 46.6 i 48.7 ' 50.0 

-_---__-_--_______---__ 
-36.E8 -36.60 4 . 5 3  -45.29 4 4 . 4 3  4 6 . 2 7  -43.66 -35.78 , 4 6 . 8 0  -4ti.25 4 7 . 3 8  4 7 . 4 7  47.72'-36.84 -33.0 

I I I I 

__ 
2 R I I I .  - 

-40.5 
44.5 
43.9 
45.1 
46.2 
4G.(l 
44. 5 
43.2 

411.5 

36.4 
37.5 
37.5 
35.0 
37.5 
41.2 
41.5 
44.5 
44.5 
43.2 
41.9 
43.2 

-41.9 

-41.7( 

41.0 

39.17 

- 

Hour. I l i l h .  ~ 18th. 
-I-- 

111. 1-45.0 4 i . n  
2 45.0 47.3 

43.2 46.5 
4ti.l 47.9 

I o  0 

q 46.8 47.9 
6 45.6 4ti.8 
7 I 44.5 44.5 

:Ilsl. , hlrnnr. -- 
0 

4 1 . 5  -38.71 
41.9 -38.51 
43.4 4 1 6 . 7 '  
42.1 -39.0( 
41.9 -38.9: 
41.0 -38.71 
34.6 -37.!)! 
39.2 '-37.51 
37.0 -3G.Y 
34.0 -35.71 
33.4 -34.5! 
33.2 -33.9' 
33.5 -33.5' 

0 

-4n.3 
39.5 
39.5 
40.8 
38.0 
37.2 
36.8 
84.5 
33.0 

-3G.6 
35.5 
36.6 
34.2 
34.0 
33.5 
32.0 
31.0 
29.5 
31.0 

31.5 
31.2 
31.5 
31.2 
31.2 
32.5 
35.0 
36.0 
40.5 
43.2 
44.1 

30.2 

8 1 43.2 41.9 47.0 37.3 
39.7 44.5 
39.7 44.5 
41.9 43.2 

3ti.8 40.8 
34.6 39.!) 
35.3 37.2 
37.7 36.1) 

38.0 40.5 

41.0 37.8 

41.8 
39.9 
34.8 
33.1) 
30.5 
3o.5 
34.0 
33.5 
31.5 
29.5 
2!). 5 

19.2 - 2.0 
36.2 - 0.5 
16.2 '- 0.7 

11.5 :- 2.2 
15.U ;- 2.5 
15.5 :- 2.9 
17.0 - 3.4 
l S . 2  - 3.9 
16.4 - 4.4 

;E:; $ f:! 
8.0 ' 15.8 I 30.0 
6.4 15.6 3n.o 
6.5 ' 13.5 ! 30.5 

32.0 
28.7 
29.5 
26.2 
28.0 
28.0 
28.2 
28.5 
29.6 
29.2 
31.0 
34.0 
34.5 
36.0 

-35.4 

-33.35 
- 

Koon 1 40.0 
13  38.5 I 38.5 i$ i 36.7 

3!l.5 
17 39.5 
18 I 39.7 
19 I 39.7 
21) i 41.9 
21 [ 45.1 
22 ~ 45.8 

7.2 14.1 32.0 
7.0 14.5 32.5 

5.7 : 16.5 31.5 
5.n : 16.0 I 28.3 

30.8 I 34.3 32..!1 
28.3 i 34.5 31.0 
31.5 I 32.5 30.2 

35.3 , 38.1 3n.5 
34.5 I 39.!) 30.9 
39.5 I 43.2 31.3 
41.0 I 43.2 , 31.5 
39.5 i 43.2 : 29.8 

35.5 I 35.5 30.3 

-33.1, 
-33.6: 
-34.9 
-35.5! 
-3ti.2: 
-36.7d 
-37.6: 
-37.7: 
-3'(.0( 

8.4 i8.n : 33.5 
5.8 18.8 ~ 37.8 
6.9 20.6 I 98.4 
9.5 22.0 38.8 

41.1 37.8 .~ 
41.8 37.9 

42.8 :mi1 I 25.n I 19.2 .- 2.o ' 11.8 . 22.6 I 40.0 

Uidn't :-4S.G -37.0 -39.4 -21.0 .-19.0 - 7.6 '-12.4 -29.0 j41.0 
I-----:- 

43.4 36.4 29.5 
43.3 38.6 , 25.0 , 19.5 I- 2.2 : 10.7 , 22.1 ! 39.(l 

2:1 I 47.9 35.7 39.0 24.5 19.1) ' -6.0 ~ 12.0 ' 25.0 ' 41.8 

- ------ 
Means 4 2 . 7 0  -41.75 4 1 . 1 3  -34.06 -18.21 I- 5.95 - 7.62 -17.16 1-33.89 

! 

44.5 . 40.3 j 41.5 ~ 27.2 - 3 8 . ~  
-44.5 141.0 i 4 1 . 0  -24.0 -38.4: 

-35.13.-36.88 ' 4 . 0 4  -34.39 -36.7i 
--.--- 

I I .... --. 

* Temprrstures a t o r e  4 0 '  noted by M: below An3, hy S. 
Blarcll 5th. The 6un shorn upon our obscrratory on the floe at 10 o'clock A. 11. 

Uarch 6th. Sun sunk below the hills at  half-past two P. Id. 
March 9th. Between the hours of one nnd two A. M., tlie temperature rose from 4 O . 5  to -27O.0. 

March 22d. Temperature rises between six and seven A. JI. 1 1 O . 1  ; wind S. E. 

Roticed an effect on the exposed thermometers during 
sun-hine. 

A t  close of the watch, a fresh breeze 
from the enstward. 
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R E C O R D  A N D  D I S C G S S I O N  O F  T E X P E R A T U R E S .  

- 4.11 - 3 . 2  - 3.0 

TEMPEILATURE OF TFIE AIR IN SEADE OBSERVED AT T-AS RESSSELAER HARBOR, 
In April, 1854, in Lat. 'iso X', Long. 70' 53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scnle. A t  meteorological observatory on floe.' 

... ... 

... ... 

... 

12th. 13th. ! 14th. ~ 13th. ~ 16th. 

- 5.7 - 6.7 - 8.C - 9.5 
,-lo.:! 

Hour. I 1.1. ' 2d. 3d. 4th. I 5th. I 6th. j i t h .  8th. ~ 9th.  ' 10th. 1 11th. 
-I-----.------ 

0 ' 0 , O  U , "  

- 
0 

-25.4 
23.5 
24.0 
23.0 
20.5 
19.5 
lS.0 

----- 
0 . 0  0 ' 0  

-12.1 , 

-5.5 - r  
:- I . . )  

7.5 
6.3 
ti. 5 

7.0 

6.0 

0.0 
-5.5 
-5.5 
-G.8 

7 
8 
9 
10 
11 

Noon 
13 
14 
I5  
16 
17 
18 
19 
20 
21 

18.0 
17.8 
17.2 
16.5 
15.9 
15.5 
15.2 
15.0 
14.7 
15.5 
17.5 
17.5 
18.8 
18.5 

20.2 (33.91 
21.2 (326)  

?].(I 1 (mi! 
21.0 i (50.3) 

20.5 ' V . 6 )  
20.5 I V2fi . i )  
21.5 j 26.9 
21.0 26.5 
21.2 24.0 
22.3 25.6 
23.0 ~ 29.0 
25.0 ~ 30.4 

19.8 
17.5 
13.5 
13.1 
12.5 
11.5 
12.0 

8.6 
9.0 
9.8 

12.6 
11.0 

11.5 I 9.5 , 2 2 0  ' "3.8 16.2 10.0 1 17.G 
7.5 ' 14.5 
3.8 17.1) 
5.0 14.5 
4.3 13.0  
3.2 ' 12.5 
3.0 ~ 11.5 

13.5 10.5 21.5 
9.0 1 9.0 23.8 
8.7 10.8 25.0 

11.6 11.0 23.0 
12.0 10.5 23.0 
12.6 11.0 25.0 
13.5 12.2 27.0 
12.5 14.3 28.0 
10.7 14.5 24.8 
111.5 18.0 26.0 

10.0 in.0 23.0 

24.2 
21.0 
20.0 
18.0 
i8.n 
18.0 
16.6 
14.0 
16.5 
16.5 
1 t i . F  
l ( j . 5  
I G.2 
15.5 

13.8 
10.3 

6.3 
5.0 
2.3 
3.0 
2.5 
2.8 
3.0 
3.5 
4. fi 
4.8 
5.5 
9.0 

16.0 i- 4.0 

3.2 I 11.5 
4.0 , 12.0 
4.5 ~ 16.0 
4.5 j 11.0 
7.5 ' 17.0 

10.0 , 20.0 
1 0 . 0 ;  21.5 
12.0 ~ "'23 
13.0 I 23.3 

9.0 

28.0 ~ 33.0 13.7 11.2 19.5 31.2 
27.0 i 35.3 13.2 , 11.0 22.2 31.9 

18.8 I V a g )  ! 38.0 ' 13.2 10.4 24.0 33.5 ~~ 

22 18.8 I (31.7) \ 39.2 13.5 13.0 27.7 ' 3ti.5 
23 I 18.8 , Wfi) I 40.0 12.5 13.0 , 27.0 31.0 j 15.5 ~ 10.0 14.5 ' 23.0 8.8 - 0.5 -5.8 

lidn't -19.0 i ( 3 1 . 2 1  j-41.7 -12.5 '-13.0 -27.0 -34.2 :-2t~O -11.0 -15.F -25.3 -13.0 + 1.0 1 4 . 5  I $::: 
lS .5  ' 9.0 

-- --------___-------- - 
Hems -17.70 -23.45 -32.70 -17.95 -11.56 -14.91 -%.io -21.S5 - 9.95 - 8.67 -1i.ti2 -12.33 -1.C1 t'2.57 4-0.68, +4.6 

1 

-7.3 4 . 2  -- 6.4 

-5.6 ! 4 . 2  -- 4.6 
-5.6 I 4 . 0  -- 4.4 

-- 8.8 

2.4 :-- 3.0 
2.3 I-- 3.0 
2.1 '-- 2.1 
2.0 ;-- 2.5 
2.3 !-- 3.0 -- 

+1.17,+ 5.85 -0.15 ... .- 7.6 

Temperaturm noted by mercurial standard. 
* Sign - supplied. 
For :he interpolation on the 2d and 3d, the parnmeter of the diurnal variation wa8 found 1.6 and 1.9 of the mean value from aix obserra 

April 12th. Sun rises a t  half-past 3 o'clock. 
April 19th. The siin was refracted above the horizon at uiidnicht. 

tions before nnd six observations after the interval. "lie chance in the mean temperature cluring the same time amounted to 5 O . 3 .  
On the 17th inst., the sun was tip at 1 A. 11. 



R E C O R D  A N D  D I S C U S S I O K  O F  T E M P E R A T U R E S .  

10.1 
9.3 
8.9 
9.6 
9.6 

15 

19.6 
20.7 
18.4 
19.0 
13.4 

TEXPERATURE OF THE AIR IW SHADE OBSERVED AT TAN REXSSELAER HARBOR, 

I n  Nay, 1854, in  Lat. '18' 3i', Long. i o o  53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scale. At meteorological observatory on floe.' 

12th. I 131h. 14th. 1Slh. 16th. 

0 0 0 

f0.5 ' w.2 + 5.1 

2.4 1 4.2 4.5 
0.5 I 4.2 4.2 

0 ( i i o  

r 1.5 ! -7.3 
1.8 I -7.1 
0.5 I -5.3 
2.4 -3.1 
2.9 
3.3 2.9 

7.2 
5.8 : 
7.6 
8.0 5.1 
6.4 i 5.3 
9.2 ~ 5.4 
9.7 ti.; 

10.3 ~ 7.2 

-5.8 
-6.5 
-5.6 
4 . 5  
-3.8 

-6.0 ~ -5.0 4 . 5  !+ 5.6 fti.4 !+ 5.1 4 5.9 + 5.1 
-6.0 -7.5 ~ 4 . 0  6.4 8.0 
-5.5 4 . 8  -3.5 
-5.2 4 . 0  

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Noon 
1 3 
14 
15 
1 6  
17 
16 
19 
20 
21 
22 
23 

Uidn't 

5.3 i 6.4 5.7 
7.1; 
6.4 
4.4 
5.1 
6.1 
9.3 

12.6 
13.2 
14.1 
14-6 
11.1 
1 3 . t i  
11.5 
11.0 

9.3 

5.0 ' 10.0 5.5 
6.7 
6.2 
G.8 
ti.5 
5.5 
6.5 
7.3 
I .  I 
R.6 
9.8 

10.3 
11.7 
11.5 
11.3 

C "  

6.9 
5.2 
7.2 
5.8 
9.3 

12.i  
14.G 
13.3 
1l.ti 

9 . G  
10.6 
10.3 
10.9 
1U.3 

9.9 

-3.4 
-3.3 
4 . 6  
-3.ti f 1.2 

$1 
2.0 

. 3  

;.ti 
6.2 
!).3 
9.8 

11.7 
12.4 
72.2 
12.2 
10.3 

9.E 
10.3 
12.5 
14.3 
14.1 
12.2 
12.u 

1o.ti 
10.8 
11.2 
11.7 
12.2 
IL.6 
12.9 
14.0 
15.5 
lti.2 
Iti.0 
16.5 
17.5 
17.1 

3.3 
3.3 
3.5 
3.6 
3.6 
3.8 
4.0 
5.2 
7.4 
8.1 
6.ti 
6.2 
8.5 

10.3 

4.2 6.4 
6.1 6.5 
7.0 9.8 
6.2 10.3 

10.3 10.P 
3.3 11.7 
5.1 11.4 
5.4 11.9 
R.4 12.5 
9.0 13.5 

10.7 14.1 
12.5 14.6 
14.4 15.2 

-5.1 0.0 

z;:; j--:; -2.4 
-2.2 
-1.4 
-0.5 
-0.2 

.6 $a 2.3 

0.0 
-1.2 
-3.0 
-5.5 
-5.8 
-6.0 
-ti.4 

-1.5 2.3 

2.0 : 
.5 i 

5.2 ~ .5 
5.0 , 

-1 ~ .5 
0.0 3.0 

-1.0 , 1.3 
-1.5 j 0.2 
-3.0 0.0 
-3.4 j -0.5 
-3.6 ~ -1.0 

30.5 I 
7.5 I 
3.3 j 
2.1 i 

+0.5 i 

10.3 

5.1 

1.7 

13.7 , 15.0 
11.4 ! 13.1 j 14.5 
10.3 ~ 11.9 I 14.1 
9.8 I 10.3 I 11.2 
6.Y i 9.4 ! 10.3 

10.1 ! 7.6 9.7 
8.1 5.4 ~ 9.2 

+5.1 \ t 4 . 7  .+ S.9 

Iti.3 11.5 , 9.7 
11.7 ~ 9.2 
11.3 ' 9.0 
1U.S ~ 6.4 
1 0 . 3 '  6.0 

6.2 : 5.7 + 7.2 +5.4 

6.5 
5.2 
6.5 
5.1 
4.2 
3.8 I 

+3.3 

~~ 

15.4 

11.4 ! 12.5 

10.5 ~ 6.6 + 9.ti I t 5 . l  -- I ---------- - ----- 
deans '+12.45 + 4.74 -1.90 -0.86 -0.67 +O.i0 4-10.51 +12.45 ,+ b.43, t 9 . 1 7 1  + E . 4 4  4-5.53 t 2 . 7 6 .  t 6 . 3 0 1  +.I4 +lCl.7 i I I I I I 

- 
Hnor. - 

lh.  
2 
3 
4 
5 
ti 
7 
6 
9 

10 
11 

Koon 
13 
14 
15 
Iti 
17 
18 
19 
20 
21 
22 
23 

Uidn't 

Ueans 
- 

17111. 1Sth. 19th. i 20th. ?Ifit. , E d .  ! 2?d. I 21th. I 2511,. 

0 , d  C I O  

p 9 . 0  
16.G 
18.3 
17.9 
21.0 
19.7 
21.2 
19.7 
21.9 
22.7 
23.8 
24.5 
24.9 
25.5 
26.4 
24.7 
24.5 

I 25.1 

: 24.0 
! 23.5 

22.9 

4-23.8 

+22.5i 

i 24.7 

I 23.3 

-.- 

C 6.3 + 9.8 + 8.3 t 1 3 . 6  +13.2 
7.5 10.3 9.0 13.8 12.6 
6.6 10.7 10.6 13.6 15.4 

10.4 11.8 12.6 14.1 I lti.2 
9.8 12.2 13.9 15.5 19.0 

5.8 
7.4 
6.1 
9.6 

10.3 
10.8 
13.5 
13.3 
15.5 
1s.; 
19.1 
20.3 
20.8 
19.7 
19.3 
17.1 
12.8 
12.2 
11.5 
10.9 
10.0 

6.6 
t 5.1 

t l 2 .  GG 
- 

25.5 
26.0 
26.6 
27.7 
28.1 
26.3 
30.5 
32.ti 
31.4 
32.9 
31.4 

31.4 31.9 , 26 9 
33.0 33.2 29.3 1 ;;:; '--10.5 

--11.6 
10.3 ' 14.0 17.4 17.1 16.4 
13.: , 14.3 17.9 16.1 17.9 
15.3 ' 16.4 14.5 19.1 19.7 
12.6 18.1 15.8 17.1 14.4 
lti.0 18.2 17.2 14.4 15.0 
13.4 17.9 18.4 15.4 75.6  
12.9 16.ti 22.1 I6.ti 17.3 
13.7 19.0 20.1 20.2 17.1 
14.3 , 1S.5 22.1 20.7 18.2 
15.0 ' 19.4 I 22.7 17.4 17.9 

34.6 
35.3 
37.0 
37.6 
38.6 
3ti.5 
35.5 
35.7 

36.0 ~ 31.4 
36.0 34.5 

34.5 j 36.6 
34.2 37.6 
34.5 I 37.ti 
40.1 ! 39.0 
34.2 35.6 

34.4 i 37.5 

35.i 34.9 33.4 
32.6 34.5 34.8 32.4 
31.9 , 34.7 33.6 33.4 
30.9 3'2.4 ! 34.1 ~ 32.9 
30.9 : 32.0 ' 32.6 31.6 
29.9 ' 31.8 30.9 31.4 
31.3 31.4 i 29.3 ~ 30.8 
32.G ~ 32.4 I 29.0 j 29.4 
29.8 30.4 ~ 28.9 j 29.4 
29.7 j 29.3 26.1 28.4 

-30.9 +26.3 427 .4  4-28.4 

16.0 16.5 I 23.1 
1G.4 ~ 17.9 U t i  
16.2 ~ 17.6 , 19.7 
15.5. I 16.9 ~ 17.4 
13.6 i 15.5 I 16.0 
13.2 ~ 14.2 i 15.0 
10.8 : 10.5 I 14.5 
10.3 : 10.3 ! 13.4 + 9.8 + 8.6 .+13.4 

1 7 . 0  ~ 19.7 . , 

18.2 ~ 20.1 
17.9 I 19.3 
17.4 20.2 
16.7 I 20.7 
16.0 20.5 
15.3 19.0 
15.5 j 16.6 

t 1 5 . 4  :+l6.2 

7.6 1 11.5 
7.4 ! 9.9 
7.ti i 7.7 
9.9 i 4.7 

1 l O . t i  ,+ 4.2 -- 
+ l G . G l  +17.77 

I - 
f29.46 +33.30 +L90 +31.68 4-29.45 /+"3.94 f13.4 

i I 

~ ~ 

+12.56 +14.9'7'+16.65 
I I I 

110.05 ;+13.5@ 

Up to the 5th, inclusive, the temperatures noted by M ;  after the 5th, by S. 
May 20th. The sun is now acquiring power in tho middle of tho day sn5cient to eoften tho snow on the surface, and black objects lying 

May 2tith. The thermometer indicates a temperature above the freezing point of water, for the 5rst time in the season. 
tipon it  sink quite fast-a tarpaulin sinking about two inches in  a day. 
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-34.0 
33.G 

TEMPFXATURE OF THE AIR IS SIIADE OBGERYED AT T'AX f t E N 6 S E U E B  n h R B O R ,  

I n  June, 1854, in Lat. ' i so  37', Long. 'ioo 53' W. of Greenwich. 

Espressed i n  degrees of Fahrenheit's scale. At meteorological obserrntory on floe.' 

37.6 
38.1 

l h  +23.5 +22.8 4-2ti.2 $25.5 $21.1 1-19.." $21.1 4-21.2 
2 23.0 23.9 25.9 I 25.5 22.1 19.2 21.2 20.7 
3 23.5 25.0 26.7 24.5 19.7 ' 16.4 22.1 , 26.4 
4 23.5 25.5 27.4 24.5 21.6 1 18.8 ' 24.0 ' 2.7.5 
5 23.5 28.3 (Zb 1) 1% 7 )  22.2 24.1 24.5 2:.5 
6 19.9 29.3 (2ss) 22.4 W.3 24.i 
7 19.7 31.4 WnS, 

+!4.5 +2?.9 +27.i "2 6 
24.6 26.4 , 25.5 +%I; 
24.7 : 26.G : 25.5 22.1 21.C 24.0 j 23.6 I 25.0 

20.7 27.6 , 25.5 1 25.0 
24.5 : 26.0 26.0 26.5 
2l.(i 27.4 28.0 28.3 
24.5 , 30.6 29.8 28.1 
24.5 31.7 29.5 27.4 

2 4 3  j 2s.; i Zs.3 3.1 
6 . 4  25.5 , 26.9 ~ 22.7 

26.3 I 26.7 ~ 21.7 (2h.9) 
p 5  1) 
(2; 3) 
25.5 
26.4 
26.4 
2ti.4 
25.9 
2ti.3 
2G.6 
26.1 
25.5 
25.5 

2ti.0 
26.4 
27.3 
27.9 
28.3 
29.6 
34.5 
34.5 
32.4 
29.3  
27.9 
2i.9 

25.ti 
2Ii.3 
2G.5 
27.4 
27.9 
30.3 
29.33 
29.4 
32.4 
31.4 
2i.G 
21;. 9 
2ti.3 
27.4 

27.7 26.5 26.5 
8 ' 21.0 
9 ' 24.5 

10 25.1 
11 25.3 

h'oon 25.8 
13 , 26.4 
14 2ti.T 

33.0 ?.I 
34.5 30.9 
3Z.G 29.3 
31.9 27.4 

31.0 2*.8 
30.7 29.6 
31.0 30.3 
31.3 30.3 
31.3 29.3 
30.3 2i.4 

30.8 28.3 

23.2 I 25.5 25.0 
22.9 ~ 2ti.l 24.0 
23.0 26.4 ~ 24.U 
21.5 2-1.5 . fM.0 
23.7 ' 25.5 25.0 
23.6 25.5 ' 25.(! 
25.0 I 25.9 24.0 
27.1 1 2ti.4 26.4 
2i.4 27.1 2i.4 
27.5 26.4 L'ti.9 

27.4 i 2F.7 

26.0 j 28.4 
31.9 2S.6 

35.4 ' 28.3 
23.5 : 27.4 
25.3 28.4 
2tc.3 , 26.1 
2fi.3 : 29.6 
28.3 28.3 

31.4 j 2i.4 

35.5 I 26.3 

27,s 
23.5 
25.5 
0.5 7 
25.i 
26.0 
26.4 
26.4 
27.4 
27.4 

-. . 
25.5 26.4 
2ti.4 26.6 
2i.4 28.7 
2P.4 ! 29.3 
28.U j 29.4 

27.4 
28.3 
27.6 
27.6 
28.8 
29.3 

29.3 
31.4 
31.9 
35.5 
35.5 

-~ 
15 2ti.9 
16 27.3 
17  27.3 
18 2i .3  

30.2 ' 32.5 29.3 33.4 
2S.3 31.4 30.3 34.5 
26.4 29.3 30.9 ' 34.5 

28.3 i 28.3 29.3 30.9 35.0 
2!1.3 27.4 25.5 I 26.3 30.3 29.3 32.4 

26.5 25.9 2fi.9 26.0 
19 26.9 30.6 26.9 25.5 25.5 25.5 2fi.3 26.4 
20 26.4 30.3 27.4 24.5 25.5 2A.3 2ti.4 ' 25.5 ' 25.9 , 28.3 ' 5 . 4  , 24.5 ! 26.4 29.3 j 30.3 33.4 
21 25.8 29.6 2G.9 24.5 22.6 2i .4 24.5 25.5 25.9 27.4 2G.4 ' 26.4 25.4 27.4 30.3 32.9 
22 25.5 2!).3 "13.4 ' 21.5 2'2.6 2i.4 22.6 24.5 24.5 , 07.0 25.4 ~ 23.6 i 25.4 29.3 ~ 30.3 : 31.4 
23 23.5 28.3 26.4 ! 21.6 22.6 23.5 : >L.fi 24.5 23.6 ' 26.5 ' 24.5 ' 23.6 19.7 ' 28.4 I 29.3 ! 30.3 

Hdidn't $21.6 +'77.4 4-2ti.0 +21.G F X . 6  S22.G $22.6 + Z . 5  f21.6 +%.(I SA.5 :$23.6 ,+22.6 $28.4 $24.5 +29.3 

Means 4-24.60 f29.GO +2S.ll 435.12 +23.58 t 2 4 . 5 7  + a . i 5  +27.10 +2(;.71; f'16.37 +27.2i l+65.01 w25.41 t 2 6 . 5 5  ,+26.55 +30.'iE 
----- ---____--__ '------. 

___ 
301 h . - 
0 

137.1 
37.4 
37.5 
37.1 
36.6 
3!).6 
41.6 
42.6 
40.6 
40.1 
39.6 
38.6 
40.1 
40.1 
39.0 
39.1 
37.6 
35.5 
35.2 
35.2 
34.5 
35.5 
35.0 

-34.8 - 
137.94 

Uuur. 17th. ISth. 19th. 2rith. 21at. 2%. I 23d. ' 2111,. 2')ih. ' 26th. ?;ill. 28th. j mlh. 
---------------- 

0 0 0 0 0 c : c . o  ci 0 0 c 0 

l h .  ,+31.9 $30.9 +30.3 f29.3 f-. . W 3 +19.3 $29.1 +:".$I !+32.4 +;9.l f32.9 +34.0 
2 ' 32.1 , 27.9 30.6 2S.9 i;.: +%:3 "1.3 30.6 31.4 . 23.4 A . 3  . 32.8 34.2 

~ Mraos. -- 
, o  

... 21.01 

... 

... 

... 2E.19 

... ,+30.12 
~ -. 

3 
4 
5 
G 
7 
8 
9 

1 0  
11 

Koon 
13  
14 
15 
16 

32.0 , 27.9 
35.0 ~ 30.9 
35.0 ' 32.4 
31.9 . 36.0 
35.0 , 38.3 
34.5 ' 40.1 
35.0 ! 32.1 
35.0 , 34.4 
35.5 34.9 
34.5 j 34.4 
34.5 j 34.5 
33.7 I 35.5 
34.5 : 35.0 

30.8 
30.6 
33.8 
33.6 
3ti.2 
37.6 
34.6 
39.6 
37.1 
35.5 
35.0 
35.5 
35.5 

2i.9 32.3 
2G.l 29.6 
2i.5 29.X 
27.5 31.1 
27.9 81.5 
31.9 ' 32.9 
28.3 29.4 
29.3 29.3 
30.3 90.33 
30.3 38.1 
30.9 3i.ti 
30.3 35.5 
28.3 : 35.0 

29.8 
26.6 
31.4 
34.2 
35.1 
35.i 
34.S 
33.4 
35.3 
35.3 
3 ~ 0  
32.4 
31.9 

30.3 
30.3 
27.9 
26.6 
"6.5 
29.3 
29.7 

30.3 
s1.9 
32.4 
32.9 
3'3.9 

30.3 

:w.u 31.4 : 
3o.u 31.9 
33.5 36.3 
33.6 36.5 
33.7 36.5 : 
34.2 36.6 
37.5 %.ti 
3li.5 37.0 
3i.3 36.6 
39.c; 3ti.ti 
39.1 35.5 
3b.ti 35.0 
3s.1 35.0 

39.4 2ti.9 
?A4 26.4 
34.5 31.4 
34.G' 32.9 
34.6 , 25.7 
40.7 39.4 
35.5 39.1 
3G.G 39.4 
36.6 39.4 
36.6 39.1 
3E.G 3!).1 
33 .1  (S7.5) 
35.1 36.0 

32.8 33.6 
36.2 34.5 
31.7 
32.9 
33.ti 
34.1 
34.5 
35.0 
35.5 
36.3 
37.0 
36.0 
34.5 
34.0 

37.2 
36.0 
38.ti 
39.1 
37.G 
37.6 
37.2 
3i.l 
37.1 
38.1 
37.1 
37.G ~. 35.0 i 34.5 , 35.5 28.3 

17  34.8 I 34.5 j 35.0 : 26.6 
I 8  34 .5  34.6 : 35.0 ' 29.8 

21 34.5 34.0 33.4 29.6 

19 34.5 ; 31.5 35.0 29.5 
20 35.5 ' 34.5 33.4 , 29.4 

33.5 : 3'3.4 M.0 3i.ti 34.7 %;.ti 35.5 
35.0 30.9 344.1 337.6 33.4 37.1 34.5 
34.5 . 31.4 34.0 3i.O 32.9 36.G 3.5.5 
33.5 31.4 34.5 34.5 32.4 35.0 35.5 
33.7 31.4 34.0 51.5 32.4 35.0 35.5 
33.2 30.9 29.3 34.5 32.4 34.9 35.5 

zz , 35.4 ' JJ..t 5L.4 : Z Y . 1  ' J2.r) LJ.5 5U.j , .14.,$ 39.2 d 4 . l  52.9 3J.q 1 3 D . 3  
23 32.4 ' 3 2 4  ' 31.4 1 28.6 : 31.6 ' 29.5 31.3 ' D3.5 22.4 ~ 34.5 31.5 I 32.9 ! 38.1 

Qidn't $32.4 '$31.3 f30.3 4-30.0 lf31.2 .+29.5 4-30.3 '+33.5 4-32.4 4-34.5 +34.0 ,$32.9 if3i.9 --___--- .------.---- 
leans 9 4 . 1 7  +33 . i l  434.26 t 2 9 . 1 1  t 3 2 . 5 0  +32.06 t31 .09  +35.01 +S4.25 +35 . i5  t 3 4 . 9 0  t 3 3 . 9 6  9 7 . 2 1  

I - --. _ _  - __ 

' Temperntares noted by spirit standard S. 
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21 

TEXPEXATURE OF TIIE , i I R  I S  SI lADE OBSERVED AT I-AS RESSSELAER h R B O R ,  

In July, 1854, i n  Lnt. 18' si', Long. 70' 53' W. of Greenwich. 
Expressed in degrees of Fuhrenheit's scale. At mngueticnl observatory on Fern Iiock Islnnd.' 

___ .__ - ~-~ ~ 

38.5 
39.6 39.6: 

311, 3d. 4th 6111. 7th  St I , .  9 t h  

v 3 . 0  $31.0 $3G.0 $32.0 
42.0 34.0 36.5 31.0 
40.5 34.0 36.5 31.5 
40.5 ~ 31.0 , 35.0 34.0 

35.0 36.5 ' 35.0 
35.5 3ti.O 35.0 

----- 
0 

40.0 ' 35.0 : 36.0 34.5 

11th. 12th. ' 1:Iilt. --- 
$34.0 $34.0 $35.0 

34.0 35.0 37.0 
84.0 35.0 i 37.0 
34.5 , 36.0 . 37.5 
34.0 3ti.O ~ 3ti.O 
35.0 ' 37.0 ~ 3ti.0 
35.5 37.0 i 3tj.5 
37.0 ' 35.0 ' 3i .0  

14111 
.- 

0 

$34.0 
3 i . 5  
35.0 
35.0 
35.0 
3ti.O 
36.6 
36.0 

l..,lll. Ifill,. Hour. 1st  2d --- 
I O  " 

l h .  $35 0 $39.1 
2 , 35.3 40.1 
3 I 31.5 41.6 
4 34.5 41.1 
5 36.5 45.6 
ti I 36.0 46.1 

10111. 

0 

t34.0 
32.0 
35.0 
3G.0 
33.0 
33.0 
31.0 
35.0 

" 
t2ti .0 f42.6 

35.9 42.ti 
37.0 43.6 
3ti.5 41.ti 
36.5 41i.6 

47.6 
43.6 
44.6 
46.6 

0 

t39.5 
40.0 
40.3 
40.0 
3!l.5 
39 5 
40.0 
40.0 
41.0 
41.0 
43.0 

C , U  

38.0 (31.3 
37.0 ( J ~ S J  
37.0 V L 7 1  
3b.5 $34.0 
36.0 3ti.2 
3i.n 3ti.0 
36.ti 35.5 

$39.0 +(33 9 

37.5 40.0 
7 ~ 36.0 
8 / 36.5 

36.5 
3i.2 

45.6 
45.1 
49.6 
49.6 
46.4 
48.4 
46.6 
36.1 
39.6 
3ti.Ot 
39.6 
39.9 
3i .5 

3i.5 
39.0 
39.0 
36.5 
3r.5 
38.0 
3 6 5  
39.5 
37.5 
36.5 
3ti.5 
35.5 
35.5 

42.0 
42.0 
41.0 
43.0 

3ti.0 3ti.0 36.0 
9 

10 
11 

Eoon 
13 
14 
15 
16 
17 
18 
19 
20 

38.0 37.0 
39.0 37.0 
39.0 3 b . 0  
37.0 ~ 40.0 
37.0 39.0 
37.0 36.0 
3ti.0 36.0 
35.0 37.0 
35.5 3ti.0 
36.0 3i.0 

37.0 3ti.C 37.0 
3 i .0  ' 37.0 3i.0 
39.0 39.0 3i.5 
1.9.0 39.0 37.5 
39.0 39.0 : 36.0 
39.0 43.0 , 3X.5 
40.0 40.0 ' 37.0  
37.1) 4 1 . 0  36.0 

31i.0 38.0 3i.0 
36.0 39.0 :w.o 

3P.O 
38.0 
39.0 
40.0 
41.0 
41.0 
41 .0 
41.0 
36.0 
37.0 

3E.0 39.8 37.0 , 3d.0 

36.0 45.0 3ti.0 ~ 3G.7 
38.0 44.0 36.5 i 3ti.2 

35.0 47.V 35.0 ~ 37.0 
40.0 4F.0* 37.0 37.C 
41.0 49.U* 36.0 37.0 
42.0 . 46.0 37.0 3ti.O 
4 : ~ 0  4.5.0 37.0 I 38.5 
41.0 , 45.0 36.0 i 37.0 
36.0 41.0 39.0 i 34.6 

4i..ti* 
4b.l 
46.ti 
48.ti 
4-1.6t 
J2.ti 
46.6 
4-1. G 
45.ti 

37. 6 
36.3 
38.6 
40.6 
41.6 
41.6 
39.ti 
39.6 
43.6 
42.6 

40.0 
4'7.0 42.0 
29.0 , 41.0 
36.0 I 36.0 
3 1.0 41.0 
42.0 4u.0 
41.0 I 33.0 
39.0 35.0 

43.9 42.0 .u.5 3ti.0 , 3;.0 35.0 39.5 1 33.9 
35.5 35.0 36.0 37.0 3i.0 3ti.0 37.0 40.0 36.0 I 3ti.2 
35.0 ' 35.0 37.0 33.0 : 31.0 ' 35.0 3ti.0 38.7 I 3li.0 36.4 
34.0 j 35.0 i 35.0 34.0 ' 33.0 , 34.0 36.0 37.5 34.2 35.8 
33.0 31.0 , 34.0 34.0 31.0 ' 34.0 35.5 : 37.0 , 33.5 , 36.0 

134.0 $33.0 '$32.0 $3;.0 $32.0 $34.0 $35.0 +X.O $33.0 $3ti.5 

3i.0 ~ 3ti.O ' 3i.0 , 3i.5 : 43.0 
36.5 40.1 , 41.0 35 0 
42.5 39.1 41.0 33 0 
37.64 37.6 41.0 35.0 
38.6 39.6 I 42.0 31.0 +:m +0.1 W l . 0  + s a  

3 

t36 .0  $38.5 $35.0 $39 0 
37.0 , 36.0 36.5 37.3 

36.0 3ti.0 
39.0 35.0 
40.5 35.0 
41.0 37.0 

43 5 41.0 
4.5.0 41.0 
45.0 ' 44.0 
45.0 37.0 

41.5 3ti.n 

' 33.0 
34.0 
34.9 
35.0 
34.0 
35.5 
37.0 
35.0 
38.0 

313.0 ~ 3ti.8 
35.0 i 37.0 
35.0 38.0 
35.0 38.0 
3 . 0  36.0 
37.0 38 0 
3!1.0 1 39.0 

41.5 I 3P.0 
45.0 ' 36.0 
4 . 0  : 3i.O 

39.0 , 36.0 
39.0 36.5 
40.0 I 36.5 

40.5 I 3s.0 

40.0 : 37.5 

4 ~ (38.2) ! 1313) (31:) 36.7 35.5 I 38.3 : 39.5 ' 41.0 
5 $39.0 '$35.2 $33.5 40.5 I 35.0 ' 38.5 40.0 41.0 
6 40.0 ' 33.0 34.0 I 46.0 ' 35.0 ~ 3E.5 I 40.5 41.5 
7 41.0 37.0 ' 34.0 ! 41.0 ' 36.0 i 3!l.5 I 41.0 41.0 
8 36.0 

39.0 
37.0 
35.5 
37.0 
38.0 
39.0 
40.0 
41.0 
41.0 
42.0 
43.0 
41.0 
39.0 
38.0 
36.0 
3s.0 
37.0 

36.5 ' 35.0 ' 40.0 37.0 ~ 40.0 i 43.0 
36.2 I 40.0 47.0 
36.0 40.0 51.0 
35.5 41.0 51.0 
3ti.5 41.0 50.0 
37.0 40.0 48.0 
37.0 I 40.0 45.0 
37.0 39.0 4!I.O 

43.0 
4'i.O 
47.0 
4li.0 
42.0 
39.0 
40.2 
41.0 

9 I 3d.2 37.0 35.0 
3i.O 36.5 
36.5 37.0 
36.0 I 37.0 
36.0 37.0 
38.0 37.5 
39.0 40.0 
39.0 45.0 
39.0 42.0 

40.0 
39.2 
36.7 
3!).0 
38.5 
39.0 
40.0 
41.0 

10 , 37.7 

qoon ' 37.0 
13 36.0 
14 I 37.0 
15 35.0 
16 36.0 
17 I 36.0 

11 I 38.0 
31.0 
34.0 
37.0 

36.0 

47.0 34.0 36.0 
46.0 35.0 35.0 

4ti.0 33.0 3tj.0 

46 0 M . 0  3P 0 
45.0 31.0 36.0 
41.0 34.2 36.0 

3b.5 41.0 47.0 43.0 
41.0 30.0 38 0 4ti.0 39 0 

I 8  ~ 37.0 36 0 40.0 40.0 40.0 ' 36 5 4ti.0 36.0 
19 I 37.0 38.9 31) 0 39.0 39.5 38 0 44.0 39.0 
20 $36.5 37.5 37.5 39.0 40.0 37.0 43.0 ' 39.0 
21 1362) 37.4 I 36.0 39.0 40.0 37 0 41.0 39 0 
22 (9'32) 37 6 37.0 37.0 39 0 3F.2 42.0 40.0 
23 (33 1) I 37.0 38.0 36.0 39.5 36.5 44.0 40.0 
Lidn't (+560)  +36.2 4-36 0 4-36.0 +39 0 $17.0 +5.0 $39.8 

=... " , -".. . , _ _  ._ -. - I 
41.0 ,! 31r.l I 35.8 : 42.0 39.0 36.0 

Po.0  jJ-35.8 '$36.0 +?l.O $37.0 +36.0 

I The instruments were removed Cmm the floe to Fern Rock Island mapnetic observatory on the fimt of the month. 
* The readings of tlie sun and shade therluolnekrs have evidently been exchanged in the log; the above abstract coutains the correct figure. 
t Original record corrected by loo. 

Correction to brig thermometer 
'om comparison with two standards a t  +373, -0".7, and -0O.4; mean adopted (for mercurial tlierniolueter No. 9). --03.5. 

Colnparisons with the two 
tandards at  +36", --0".8, and -1O.4; adopted - 1 O . 0 .  I have, therefore. applied 
le correction on that day accordingly. The scale of No. 15 is divided from 2 to 3 deKrees : the readings are p i e r a l l y  to the nearefit half decree. 

July S d .  Pirat six hours supplied from dry bulb readings. 
uly 23d. At  10 and 11 o'clock, highest temperature of the seanon, $ 5 l 0 . O .  

Observations frnni 21 honrs to the same hour (inclusive) on the following day, made on board the brig. 

5 From 2 2 h  July 3d to Aug. 15th. mercorinl thermometer So. 15 was used, according tn Mr. Sonntag's notm. 
On July 4th, the column in the log is still headed spirit st. 

July 16th. Some thermometers were broken, the tent being blown down. 



1 3 
14  3ti.o 39.0 
15 37.0 : 40.0 
16 ' 37.5 37.0 
17  36.0 35.0 
18 35.0 31.0 
19 37.0 ! 38.0 
20 j 35.0 3i.o 

22 I 31.7 34.8 33.0 ! 34.0 I 3ti.V 34.0 35.0 34.0 34.0 ! 38.0 36.0 31.0 : 31.0 
23 30.5 : 33.0 34.0 34.5 37.0 34.0 ! :%2.0 34.0 33.0 39.0 ; 35.0 30.5 1 31.0 

21 35.0 I 36.5 I x . 0  33.0 ! 3ti.o 35.0 , 35.o :u.u 35.0 j 36.0 37.0 32.0 31.0 
$2.0 
31.5 

hlidn't $98.2 ;+32.5 :$35.0 $34.0 $39.0 .+3:3.0 :+:3:3.0 $34.0 $35.0 $Sti.O !$34.0 $30.5 ,$31.0 ,$32.0 

1s R E C O R D  A K D  D I S C U S S I O X  O F  T E M P E R A T U R E S .  

TEYPERATURE OF TEIE AIR IN SHADE OBSERVED AT VAN RESSSELAER IIARBW, 

In August, 1854, in Lnt. 78' 3i', Long. i o o  53' W. of Greeuwich. 

Expressed in degrees of Fahrenheit's scale.' r 
i 

Hour. ~ 1st .  2d. I 3d. i 4th. I 5th. 6th. 7th. ! 8th. : 9th. ' 10th. ' 11th .  12th. I 13th. ------------___I ----- 
0 0 

111. $33.0 $29.0 

4 : 33.0 29 0 

2 33.0 29.0 
3 i 32.0 29.1 

5 33.5 , 31.0 
6 
7 
8 
9 

10 
11 

Noon 

14th. 13th i 1Gfh. 

a 0 0 

r29.0 $32.2 $21.7 
28.0 \ 32.2 i 25.2 

--- 

28.0 ' 31.2 ' 24.7 
32.2 I 26.2 
30.7 28.2 

37.U ~ 34.0 33.1 , 35.0 
35.0 ' 36.0 34.0 ' 33.0 

30.0 32.0 ' 41.0 I 33.0 I 35.0 31.0 31.0 
30.5 
30.0 
31.0 
3l.U 
31.0 
31.0 
31.0 
31.0 
31.0 

28.0 

29.0 
30.0 
31.0 
30.0 
34.0 
34.0 
33.0 
34.0 
36.0 
33.0 
32.0 
31.0 
31.5 
32.0 
32.0 
32.5 

28.0 33.0 32.0 35.0 i 33.0 34.0 29.0 
34.0 34.0 
37.0 35.0 
41.0 : 3ti.o 
45.0 , 38.0 
49.0 39.0 
42.0 . 41.0 
41.0 43.0 
37.0 ! 40.0 

33.0 
32.0 
32.0 

35.(1 
: % L O  
35.2 
37.0 
35.0 

34.0 

37.0 37.0 
38.0 35.0 
39.0 35.0 
40.0 35.0 
39.5 36.0 
39.0 37.0 
39.0 , 37.0 
38.5 39.0 

34.1 
34.8 
34.5 
34.7 
35.5 
36.1 
36.5 
37.0 
37.0 

35.0 
37.0 
43.0 
41.0 

36.0 
33.0 
35.0 

4.0 

:%:Lo 
33.0 
39.0 

i(i.0 j g:; 
36.0 
37.0 ~ 35.0 
38.0 36.0 
39.0 j 37.n 
40.0 j 37.5 
41.0 i 39.0 
39.0 40.0 

33.0 29.0 
33.0 29.0 
32.0 30.0 
33.0 32.0 
37.0 33.0 
42.0 32.0 
38.0 31.0 
38.0 31.0 

31.2 
31.2 
31.7 
31.7 
32.2 
33.2 
34.2 
33.2 
35.2 
35.2 
33.2 
34.2 
34.2 
33.2 
33.2 
32.2 
31.2 
30.2 

t"9.2 

30.2 
32.2 
36.2 
35.2 
36.2 
37.2 
38.2 
37.2 
37.2 
37.7 
37.2 
37.2 
38.2 
33.2 
41.2 
35.2 
28.2 
28.2 

t28.2 

#3.0! 
- 

40.0 
41.0 
41.0 
40.0 
41.0 

38.5 40.0 
39.0 ! 39.0 
39.0 , 39.5 
39.0 ' 37.0 
38.5 ~ 37.0 
38.0 36.5 
35.11 : 3ti .O 

35.0 
39.0 :3ti.0 
35.0 35.0 
35.0 ' :<:Lo 

42.0 3S.0 41.0 
41.0 37.0 40.0 
41.0 37.0 , 39.0 
4 0 . 0 ,  3 7 . 0 ,  38.3 

37.0 33.0 31.0 
37.0 33.0 31.0 
3ti.0 33.0 31.0 
37.0 32.0 ' 31.0 

31.0 
33.0 
35.0 
3 5 . 0  
34. 7 
34.5 

34.8 I 34.0 39.0 36.0 3 P . O  I 38.0 32.0 ' 31.0 
35.0 , 3 5 . 0  ~ : : t i . ( )  ~ 35.5 ! 37.0 ; 3s.0 ' 32.0 31.0 
35.0 3 5 . 0  , 33.0 34.0 . 36.0  i 39.0 I 32.0 : 31.0 

31st. j Xeans. 

D ! O  

-- 

--- 
-27.9U ,441.8: 

: + U S )  '$23.2 $31.2 
(28.2) 27.2 31.2 
( 3 3 )  27.2 31.7 

27.2 ' 31.2 

l h .  $99.7 ,+28.2 $'27.2 '$33.7 $28.2 $25.2 $19.2 $19.2 ,$23.7 $26.2 ji+26.?) 
2 30.2 28.2 j 23.2 1 31.7 28.2 25.2 1 19.2 19.2 21.2 26.2 j W.1)  
3 :ins I 29.2 28.3 :$I 7 28.2 , 21.2 20.2 I 19.2 2-1.2 2ti.2 j (27.9) 
4 31.2 32.2 29.2 32.2 , 28.2 22.7 20.2 19.2 25.2 26.2 m . 6 1  
5 28.2 33.2 21.2 22.2 
ti 

(0C.l) 
(23 '3) 
(24.8) 
(2i 9) 
(26 3) 

33.2 
.34.2 
31.2 
29.2 
28.2 
29.2 
30.2 
29.2 
29.7 
29.2 
29.2 

441.2 

(27.2 
2ti.7 
26.2 
28.2 
28.2 
29.2 
30.2 
31.2 
32.7 
30.2 
29.2 
29.2 
30.2 
29.2 

27.2 
29.2 
29.2 

30.2 
80.2 
30.5 
3 9 . 2  
32.2 
32.2 

30.2 

30.2 
29.2 
:30.2 

31.2 
32 2 
33.2 
33.5 
35.2 
35.2 
3.5.2 

30.2 

19.2 
20.2 

25.2 
33.2 
32.2  
31.2 
31.2 
32.2 
32.2 
30.2  

0.) '> 
L1 . l  

27.2 27.2 29.2 
30.2 
30.2 
30.2 
30.2 
30.7 
31.7 
31.7 
32.2 
34.2 
33.2 
'I*> Q 

31.2 
30.2 
29.2 
28.2 
29.2 
29.4 
30.2 
31.2 

(29.9) 

(9 8) 
W.3 )  
129.21 

(30.0) 

'1gJ.2 
29.2 
30.2 
31.2 
31.2 
X1.7 
30.7 
29.2 
2B.2 
29.2 
2ti.2 

3 . 2  ~ 34.2 
29.2 1 33.2 
28.2 32.2 

23.2 23.2 
25.2 , 23.2 
27.2 23.2 
30.2 23.2 
31.2 23.2 
32.2 25.2 
32.2 : 28.2 
31.2 28.2 
311.2 27.2 
29.2 26.8 

215.2 26.2 
2b.i 25.2 
29.7 27.2 
30.7 ' 27.2 
31.2 25.7 
31.2 28." 
31.3 , 2G.2 
31.7 30.4 
31.7 31.2 
31.2 31.7 

1 9  28.2 32.2 
"9.2 j 31.7 
30.2 I 32.2 
33.2 , 34.2 

10 

13 
14 

34.2 ' 33.2 
33.2 33.2 
33.7 i 32.2 34.2 ~~ 

16 33.2 : 35.2 ; 33.7 ! 31.2 27.2 28.2 . 26.2 . 25.2 30.7 01.i 
17 33 2 35.2 34.2 j 30.7 28.2 : 2ti.2 ( 2 L l l  31.2 29.2 31.7 
18 : 31.2 ' 34.2 j 33.2 ! 30.2 29.2 ' 25.2 23.2 ~ 31.2 29.2 30.2 
19 , 30.2 34.0 33.2 I 29.2 j 28.2 : 25.2 ' 2 2 . i  31.2 , 2P.2 30.2 ~ 29.2 

0.J.Y 

34.2 , 

32.2 (BO) 

30.7 (B91 
31.2 29.2 29.0. 
31.2 29.2 I 29.0* 
31.2 I 29.2 29.0* 

t30.2 'w29.2 $29.0* 

t28.60 ,440.28 +29.79 
---- 

I 

I According to entries by Mr. Sonutrg on Ails. 15111, and by Dr. liane on Oot. l l t h ,  mercurial thermometer No. 12  seems to have been used 
Correction by two standards, - 1 O . 1  and 0".4 ; mpan RS shade thermometer between these dgtes. 

RdOptd, -0".9. 
It3 scale is divided from 2 to 2 degrees. 

hlr. Sountng applied the same corrcction in tlie Lbles, p. 420 of the narrative, vol. ii., after Sept. 1st. 

* Supplied from the dry bulb readings. 
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TEMI'ERATCXE OF TIIE AIR I N  SHADE OBGERVED AT V A N  RESMELAER HARBOR, 

In September, 1854, in Lnt. ?go 3i', Long. 70° 53' W. of Greenwich. 

Espressed in degrees of Fahrenheit's scale. On deck of the brig Advance. 

~ -. ~ 

7 t h .  S l h .  9 th .  101h. 1 1 t h .  I2lh.  13th 11th. ' 13111. 16th. I h u r  1st. j 2d. 3d. a h .  5111. 6th. 
-------- 

0 0 L 0 

l h .  +01.2 t f l f i o )  +lti.2 + 7.2 '+ 3.2 + 7.; 
2 1!).2 (l'3.j) 13.7 6.8 6.2 8.2 

4 17.2 
3 , 18.2 '+15.2 15.2 

------ 
0 

!- 9.2 + 1.5 -3.8 + 0.2 t 1 1 . 2  + 3.2 
6.2 + 0.7 -2.8 , 2.2 t 1 1 . 2  3.7 
7.2 + 0.2 ' -2.8 3.2 +11.2 3.2 
4.2 - 0.6 -1.8 3.7 t 1 1 . 2  5.2 
5.2 + 2.2 -2.6 4.2 t 1 2 . 2  
5.2 + 3.2 -4.R ti.2 +11.0 

k10.2 + 6.2 + 7.2 + 9.2 
8.2 7.7 6.2 9.7 
7.2 8.7 9.2 
7.2 8.7 9.2 
8.2 9.2 11.2 
8.2 9.2 12.2 

.~ 
6.2 4.2 8.2 

4.2 6.2 
6.2 9.2 
8.2 10.2 
8.5 14.2 

. .  
9.7 
9.7 

10.2 
10.2 
12.2 
15.2 
21.2 
21.2 
22.2 
22.2 
21.2 
21.2 
20.2 
16.2 

17.2 15.2 
19.2 i 15.2 
19.2 ' 15.2 

16.2 
18.2 

6.2 
10.2 
13.2 
13.2 
lti.2 
l i . 2  
17.2 
18.2 
2-1.2 
26.2 
2i.2 
25.2 
24.3 

5 , 17.2 
ti I 17.i  
7 17.2 
8 21.2 
9 21.2 

10 23.2 
11 27.2 

Koon 22.2 
13 27.2 
14 2ti.2 
15 26.2 
16 I 25.2 
17 I 25.2 
18  i 25.2 
19 , 21.2 

- 0 1.- 

5.2 
i .2  
9.2 

12.2 
13.2 
12.2 
11.2 
11.2 
12.2 
12.2 
11.2 
12.2 
11.2 
10.2 
9.2 
8.2 
7.2 
4.7 +- 4.5 - 

+ 6.5: 

20.2 
20.2 
21.2 
21.2 
22.2 
24.2 
24.2 
23.2 
22.2 
22.2 
21.2 
21.2 
20.2 

9.2 12.2 14.7 
6.i  13.2 13.7 
9.2 15.2 14.2 
9.2 lti.2 15.2 

12.2 17.2 lti.2 
15.9 15.2 1!1.2 
17.2 13.2 l b . 2  

14.2 13.7 lb.2 
13.2 12.2 17.2 

16.2 , 13.2 19.2 

6.2 + 5.2 + l . Z  
15.2 + 9.2 +ti.:! 
1i.2 +I0.2 +9.2 
l i . 2  +12 2 +9.7 
18.9 +12.2 +6.i 
l!b.2 +12.2 +9.2 
19.2 +11.2 +9.2 
16.2 +11.2 +6.2 
14.7 + 9.2 +ti2 
15.2 + 8.2 +7.2 

6.7 17.2 
1 0 2  18.2 
11.2 19.2 
15.2 21.2 
lti.2 22.2 
17.2 21.2 
15.2 20.2 
12.2 : 19.7 
11.2 l i . 2  

6 . 2  $ + I 1  fi) 
9.2 t l 2 . 2  

11.2 t 1 2 . 2  
14.2 t l 4 . 2  
13.2 +15.2 
12.2 + 1 6 2  
13.2 +16.2 
13.2 fl t i .2 
12.2 t 1 5 . 2  

17.2 
17.2 
1 i .2  
19.2 
17.2 
16.2 
17.7 
17.2 
l i . 2  
17.2 
16.2 

23.2 10.2 17.2 , (12.61 : 12.2 17.2 1i.2 I 11.2 + 7.2 : +9.2 ' 11.2 f12.2 
20.2 ~ 10.2 15.2 (lz.01 11.2 1f.2 : 13.2 7 . 7  + 4.2 +F.S ' 11.2 + 9.2 

----- ---------______- 
4ieans 1+21.60 +19.95 +15.45 +15.39.+ 9.5i +14.28 +lO.ti? +11.54 +14.%1 +13.91 +10.14 + 5.02 +4.;6 + 9.49 +lO.II 

I 

.- .. . . . .. 

mth. ! 21P.t. I 22d. 
-- - - 

0 1 0 : o  

-5.8 ! 3.2 :+ 3.2 

-6.8 ! 4-4.5 '+ 2.2 
-6.6 I 4.2 + 4.2 

-5.8 1 3.2 '+ 3.2 
-7.3 1 2.2 .+ 1.2 
-8.b . 3.2 i+ 3.0 
4 . 8  I 2.2 I+ 3.0 
-1.8 1 . 7  :+ 7.0 
-1.8 ' 2.2 :+ 9.2 
-06  I 3.2 1+11.2 
+U.2 ~ 1.2 lf13.2 
(+1.2) j 9.2 :+11.2 
(t2.3 I 5.0 ;+12.2 

+3.2 ! 7.2 !+ 2.2 

( i 3 2 )  : 7.2 :+lU.S 
+4.2 1 4.2 j+ 5.2 
4-3.7 5.2 ;+ 4.2 

+3.2 1 6.2 ;+ 3.2 
+3.2 I 7.2 :- 2.8 

6.2 I- 2.8 

5.5 1- 2.6 

__.____ 

0 0 

-2.3 I- 2.8 14.2 15.2 ' 12.2 
-1.8 I+ 0.2 ' 14.2 17.2 i 11.2 
-2.8 '+ 4.2 I 14.2 15.2 , 12.2 
-0.8 .+ 1.2 13.2 15.2 ; 11.2 

+1.2 i+ 5.2 ' 16.2 13.2 i 11.2 
+1.2 i+ 3.2 , 15.2 13.2 11.2 

+@.a ;+ 7.2 , 14.2 14.2 1 9.2 
- 0.8 '4- 7.2 11.2 15.2 ' 12.2 

l(l.2 ti.? 17.2 
11.2 i . 2  l i . 2  
11.2 7.2 1ti.2 

... + 7.2( 
4 ;+ 3.2 i i 9 . 2  
5 I+ 3.2 ; +s.2 

7 1+11.2 i +6.2 

9 +11.2 ' +tiA 
10 +1:3.2 I +3.2 

13 ;+14.2 j (t-5.0) 

6 I+ 5.2 ! +7.2 

8 '+13.2 I 4-9.2 

11 1+13.2 i 
Noon if13.2 I Cfl.1) 

14 14-11.2 ~ t f5 .6 !  
15 if 7.2 I + k 2  
16 I+ 7.2 +4.2 
17 I+ 6.2 I -2.3 
18 !+ 6.2 1 4-1.2 

20 - 3.8 +l.2 

22 I- 2.6 +8.2 
23 1- 6.8 +7.7 

19 ,+ n.2 : -1.8 

21 I- 5.6 j +5.2 

blitin't i- 7.8 i +8.2 

+1.2 
+u.7 
+1.2 
-4. tc 
+3.2 
f5 .2  

f9 .2  
+7.2 
+ t i 2  
+2.2 
+1.2 
-0.8 
+3.7 
-1.3 
-@.8 
-0.8 
-3.8 
-7.8 
-6.8 

x;:; 

... + 7.3: ... + 7.5; 

... + 9.31 ... ,+10.7? ... +11.6: 

... +13.1! 

... +13.91 ... +14.ot 

... .+ 8.0t 

... +12.3( 

... +13.3€ 

... .C12.5: 

.~ ~ ~~ ~ 

13.2 i . 2  15.2 
11.2 6.5 15.2 
10.2 9.2 11.2 
11.2 11.2 15.2 
11.2 11.2 17.2 
12.2 11.2 16.2 

-2.8 + 9.2 
-2.8 + 9.7 
-1.8 t l l . 2  
+0.2 +11.2 
-4.R +11.2 
-3.6 +12.2 
4 . 8  +11.2 
-3.8 +11.2 
-2.8 +12.2 
-1.8 +13.2 
-1.8 +13.2 
(-16) +l5.2 
(-1 J) +15.2 
(-1.2) ,+13.2 
(-10) +11.2 

13.2 15.2 I 13.2 
13.2 16.2 12.2 
13.2 1 1 ~ 2  , 10.2 
14.2 lti.2 9.2 
13.2 15.2 8.2 
13.2 15.2 I 7.2 
12.2 15 2 6.2 
11.2 12.2 6.2 
11.2 13.2 5.2 
20.2 13.2 5.2 
11.2 13.2 1 4.2 
13.2 14.2 7.2 
13.3 13.2 I 6.2 
12.2 12.2 I 3.2 

+12.2 +12.2 + 2.2 

13.2 
13.2 
11.2 
1@.2 
11.2 
11.2 
12.2 
10.2 
11.2 
10.2 
11.2 

10.2 16.2 
13.2 lG .Z  
12.2 16.2 
12.7 16.2 
13.2 16.2 
13.2 17.2 
12.2 17.2 i 
11.2 17.2 , 
11.2 17.2 

9.2 1 4 2  
6.2 13.2 + 6.2 +13.2 

11.2 15.2 I 

... 

... ... 

... ... 

... 

... 

... 

... 

+ll.iE 
+ l l . O t  
+l0.6? + 93: + 8.82 + 8.4': - 7.65 + 6.35 + 5.93 

6.2 + 5.2 
I ---------- 

-0.38' +4.60 + 3.92 -1.88 + 8.64 +13.08 +14.33 f 8.i4 +10.53 + 9.78 +14.55 ... + 9.74 
I I I I 

-!----- 
Uusns I+ 5.12, 4-4.99 +1.51 

I I 

Sept. 30th. First part of the day, wind blowing in heary squalls. 



R E C O R D  A S D  D I S C U S S I O N  O F  T E M P E R A T U R E S .  

TEMPERATURE OF TEE AIR IN SEADE OBIERVED AT T A N  REXSSELAER HARBOR, 

I n  October, 1864, in Lat. 78O 3i', Long. 70° 53'W. of Greenwich. 

Expressed in degrees of Fahrenheit's scale. On deck of the brig Advance. 

Hoor 1st  2d :hi. 1 4th 
----_I_-- 

c 0 c 0 

l h  +14.2 + 4.2 + l i . 2  +21.2 
2 14.2 4.2 16.7 21.2 

9.2 16.2 22.2 
9.2 16.2 22.2 
9.2 18.2 21.2 
9.2 19.2 20.2 
9.2 17.2 26.2 

10.2 19.2 

10.; 21.2 
11.2 ~ 21.2 

5th. ! 6th. ! 7th. Elh. i 9th. 

0 ' 0  0 J ! O  

16.2 1+13.2 -0.8 +7.2 8.8 

-.---- 

-17.2 if13.2 -1.8 ' f6 .2  I- 7.8 

17.2 4-18.2 -1.8 +3.2 , 7.8 

10th. 11th .  ' 12th. i 13th. 14th. 1 15th. I 10th. 

-4.5 !- 1.5 !- 6.0 ;+13.5 -10.5 
2X8 27.5 -3.5 - 0.6 - 6.0 :+ 8.6 . 11.5 
22.8 ' 26.5 -4.5 - 0.5 I- 5.5 !4- 4.5 

-- - -1- --.._- 
C 1 0 ' 0  l O l O  

-2i.8 '-2i.2 

3 15.2 
4 13.2 
5 14.2 
6 12.2 
7 13.2 
8 13.2 
9 13.2 

10 15.2 
11 14.2 

Nnon 15.2 
1 3 15.2 
14 13.2 
15 10.2 
16 10.2 
17 9.2 
18 6.2 
19 9.2 

10.5 
11.5 
11.5 

7.5 
7.6 
9.5 
8.5 
9.5 
9.6 

12.5 
14.6 
15.6 
18.0 
15.6 
17.6 
17.5 

16.2 +14.i -2.8 4 3 . 2  ! 7.8 
i . 6  
8.8 

B . 8  
25.8 
24.8 
25.3 

27.5 -2.5 I+ 0.5 - 6.8 #+ 4.9 
26.5 I -2.5 + 0.5 - 6.5 !+ 4.6 
2.5.5 -1.5 - 1.0 - 7.6 '4- 6.5 
2-L.5 

19.2 +11.2 
21.2 +10.2 
21.2 + 9.2 
19.2 +10.2 
1!1.2 + I O 2  
19.2 +10.2 
20.2 + I 3 2  
19.2 + 2.2 
19.2 + 4.2 
211.2 4- 3.2 

-4.6 ' +3.2 
-3.8 ' 4-3.2 
-3.8 +s.2 
-3.8 +4.i  
-4 .8  +2.2 
-ti.$ +a.2 
-7.3 +4.2 
-5.8 -0 6 
-4.8 +1.2 
-2.8 -0.6 

-2.0 
-1.0 
+l.5 
+:3.5 
+3.3 

- 1.5 - 1.6 + 7.5 

1- 3.5 - 1.6 + 3.5 
'- 4.5 + 1.6 #+ 2.6 
- 4.5 - 1.5 1- 2.6 

i- 1.5 - 1.5 + 5.5 

f3.3 i- 7 . 0  - 1.6 ,- 3.5 
+4.5 I- 7.0 - 1.8 ,- 3.7 
4 4 . 5  I- 9.0 - 1.5 I- 4.3 

10.8 
14.8 22.2 

23.2 
23.2 
23.2 
23.2 
23.2 
23.2 
21.2 
20.2 

2A.H 18.5 
25.8 lti.5 
24.8 14.5 
22.8 13.5 
23.S 12.5 
23.6 12.5 
22.6 13.5 

11.8 
11.8 
13.8 
12.8 
13.8 
14.8 
15.8 
17.8 
17.8 

9.2 21.2 
10.2 21.7 
11.7 21.2 
12.2 , 23.2 
13.2 23.2 20.7 + 3.2 -3.3 -1.8 

19.7 + 4.2 +0.2 -2.8 
19.2 + 4 2 -1.8 -3.8 
19.2 + 4.2 +0.2 -3.8 , 18.8 
19.2 f 2.2 t 1 . 2  4 . 8  ' 211.8 
19.2 + 1.2 +0.2 -ti.8 21.S 
17.2 -k 1.2 -0.8 -6.6 23.8 

22 8 12.5 4 1 . 7  1-11.0 + 0.1 I- 4.6 
22.8 14.5 +l.i '-11.0 4- 0.1 - 6.5 

25.8 12.0 -2.0 -13.5 4- 2.5 - 7.6 
22 8 14.0 4-0.5 -12.5 + 1.5 - 7.5 

14.7 2J.2 
1 i . Z  ! 21.2 1 i . Z  
16.2 : 19.2 : 16.2 

, 17.2 18.2 ~ 15.2 

21 9.2 15.2 21.2 ; 18.2 
A" 0'1 8 . i  , 15.2 22.2 20.2 

20 9.2 16.2 20.3 l i . 2  
2ti.8 11.6 I -1.5 -13.5 '+ a.6 - 7.6 19.0 
2i.8 11.0 I -1.6 -12.5 I+ 4.5 - 7.0 19.6 
27.* 10.0 ' -1.5 -11.5 4- 1.6 - 6.6 l i . 5  

, 17.2 - 0.6 -0.3 -ti.8 ' 22.8 26.8 ' 10.0 -2.5 '- 9.5 + 1.5 '- 6.S ' 18.0 -.. -.. . . -  -..- .,.-I _. ' .  -.. . - . .  - - ,\ . .. . - - _ _  .- ^ ^  , . . -  - -  
2.5 d.Z J.I.2 Xi.2 J Y . 2  , JI1.Z - J . 8  +J.Z -b.8 25.8  23.5 5.5 -2.9 - 9.U )I:.> - b.D 18.0 

\lidn't + 6.2 +14.2 +21.3 4-18.2 +13.2 - 1.8 +l.2 -8.8 -23.3 -29.3 - 5.5 -2.5 - 6.0 ,+12.5 - 8.5 -17.7 
------ 8- ------------ --- 
Means +11.6(11+11.&1 f20.1J8 +2l1.53 +l8 .74  + ti.43 -2.40 --O.57 -14.99 -25.20 -1ti.34 -0.48 - ti.38'- 0.31 - 0.97 -13.6i 

I 

26lh. 27th. 1 2Bth. 21th. 
-!--- 
-25.5 j-34.5 -27.0 

25.6 ~ 32.5 2i.0 
26.0 , 36.5 29.0 
27.0 34.5 27.0 
2P.0 : 35.5 , 24.0 
29.0 35.8 I 23.0 
31.0 ' 37.0 27.0 
32.0 37.0 27.0 
94.0 34.0 23.6 
33.5 I 25.0 20.0 
34.8 20.0 20.0 
34.5 19.5 20.0 

15.6 20.0 :::: I 14.7 : 22.0 
16.0 21.0 

I) , 0 0 

111. -14.5 

3 ' 15.5 
4 ! 15.5 

2 l o  14.5 
-24.0 

24.5 
25.5 
2ti.5 
21i.5 
1 H . O  
17.0 
15.0 
17.0 
23.0 
27.0 
80.0 
x2. 5 
32.0 
29.0 
22.0 
24.0 
26.0 
213.0 

24.5 
24.0 
25.0 

-2LU 

24.0 

i o  0 . 0  

:-26.6 -22.0 - 8.R! 

~ 22.0 ~ 22.0 - 8.if 
j 22.3 I 21.0 - 8.5! 

20.0 ~ 21.0 - 8.6: 
20.0 ~ 20.0 '- 8.31 
19.0 20.0 - 8.W 
18.0 : 19.5 - 7.8- 
18.0 ~ 20.0 - i.F! 
18.3 ~ 21.0 - 7.7( 
l i . 5  j 22.5 - 7.1; 

20.0 1 22.0 - 8.1( 
19.5 ! 23.0 - 7.6(  

21.0 : 22.0 ,- 8.1( 
22.5 I 22.0 j- 8.3; 

24.0 19.0 I- 8 . 3  
23.0 ~ 18.0 :- 8.3: 

25.3 1 19.5 L b.7f 

5 
ti 
7 
8 
9 
10 
11 

Noon 
1 3 
14 
15 
1 G  
17 
18 
19 
20 

14.5 
13.5 
11.5 
14.0 
13.5 
14.5 
14.5 
14.., 
15.5 
16..5 
18.0 
19.5 
18.5 
l S . 5  
21 1.5 
]!).!I 

8.0 6.5 ' 13.5 19.2 13.2 24.(1 
'7.9 ti.0 13.5 1!)..5 13.4 24.0 
i.5 6.5 13.5 2 1 ) . 0 !  11;.0.  18.0 
8.5 6.5 14.0 21.i ' 15.0 14.0 

1 2 . 5 :  ti.5 14.0 21b.5 13.0 1 x 0  
8.5 6.6 13.2 20.0 111.5 12.5 
8.5 111.0 lG.7 1 9 . 5 ,  !3.0 12.0 
8.5 7.5 17.9 19.5 8.0 11.0 

111.5 7.5 18.0 19.0 8.0 11.0 
1:3.5 6.0 17.5 . 18.5 8.0 12.0 

5.1) 1s.u 
9.0 2".(1 
4.0 22.5 
i.5 ' 21.0 
9.0 22.0 
9.5 23.0 
9.5 , 25.0 
9 . 0 !  2ti.o 
9 . 0 .  2tj.o 
7.0 
5.5 

4.5 
5.3 

3.0 

25.5 
24.5 
2.2.0 
23.4 
w.0 
27.0 
25.5 
22.0 
2i.n 
18.O 

-2:i.o 

14.0 3.5 18.5 17.5 8.5 11.0 
14.9 3.5 l!).O 13.5 9.5 19.0 
13.5 4.5 77.0 16.5 11.0 13.0 

17.5 6.7 19.; 1$.5 11.0 14 0 6.5 
lS.0 8.0 19.9 17.5 13.0 13.U 7.5 
19.5 7.6 2f1.5 17.5 13.0 13.0 7.0 
14.5 (i.8 21.5 l i . O  13.5 15.0 5.5 
13.5 G.5 211.5 18.5 18.0 15.(1 H.(I 

-11.5 - 7 . 5  -21.5 -17.5 -l!).O -15 0 -10.5 

-11.81 - 7.1$ -1li.59 -l!l.:<l --12.:%4 -1.j.75 - i . 7 2  

17.5 4.5 17.5 13.5  9.0 14.0 

- -- ---- ___-- - 

:i1.0 
29.0 
30.0 
3i1.0 
34.5 
36.0 

-:<Lo 

19.0 21.0 26.3 I 24.0 - 9.2f 
22.5 26.0 27.0 22.0 -10.'; 

27.0 30.0 25.5 1 24.0 -10.3: 
27.0 I 29.6 24.0 ' 28.0 1-10.2: 

26.0 ~ 27.0 27.0 I 24.6 ,--10.3( 

28.0 ' 29.0 I 24.0 30.0 -10.2t 
-27.0 -30.0 -23.0 -30.5 -10.55 

21 ! 15.5 
28 14.0 _ _  
23 I i 2 . 5  

rliiln't -1 1.5 

Ic:1113 -15.44 -24.54 
~~ ~ ~~ ~ 

-31.521-26.60 -24.88 -22.24 -22.23 - b.56 
I I I 

Oct. 11th. Shade tlrrrmomrtc*r KO. 12 wa3 witlidram, and mercurial rlierniomrter L? substituted. From four comparisons with the rpirit 
tandard on sliorr, I deduced the correction +15.5. Thir; tliermomcter was used for 11 days. 

Oct. 1StIi. The sun a t  meridian no longer reaches onr brig. 
Oct. 2'16. Spirit thermometer A was used from this date. Tlii?i tllrrmomrtrr wa3 uniformly exposed in a mind protected ome, anspended 

iear foremast, 16 fwt  ahow water-linp. Froni 11; co~npari~ons.  I deduct. the corrrction +2 .0. 
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I O  o i o  
-37.7 '-24.0 

7 ! 30.0 ~ 33.0 i 26.7 
E j 82.0 i 31.5 I 20.0 

10 ~ 27.0 ' 33.0 I 30.0 
11 ' 19.0 ' 31.0 ~ 27.0 

9 : 24.0 ~ 32.0 31.0 

21 

0 0 , o : o  0 0 

... ... ... ... ... ... ... ... i ::: , ... 
~ 

... 
, 

... ... ... ... ... 
! 
' ' ... ... . . . . . . .  ... 

, 
... ... ... ... ! ... . . . . . . .  

I 

... ... ... : I ... ... ... ... ... ... ... ... , I ! ... ... ... ... ... ... : ! *.. 

! 

! 

' ... ... ... ... ! ... , ... 22.0 1 7 . 5 '  22.1 22.5 j 3 6 . 0 :  35.0 
1 I 

... ... ... 
' 

I ... ... ... ... ... ... ... 

, 

i ... 
... ... ... ... ... ~ ... i ... 19.0 16.5 i 25.5 , 25.5 I 35.5 ~ 35.0 ... ... ... ... I ... 20.5 14.5 I 26.0 ! 26.0 I 33.5 i 35 0 
... ~ ... I ... , ... ... 2'2.0 14.6 j 24.0 i 27.0 j 37.0 36.0 ... ... ... ... ... : ... i ... ' 22.0 15.0 ! 24.5 ~ 27.0 I 38.0 I 37.0 

17.0 1 25.0 ~ 27.0 I 38.5 I 37.0 ... ... ... ... ... j 21.8 ! 18.0 1 26.0 26.0 39.0 I 37.5 
... ... ... ... ... ... ' 2tL.0 I 15.8 ~ 28.0 , 26.4 38.0 j 36.0 
... ... ... ... ... I ... ... 23.0 13.5 29.0 27.2 ~ 38.0 ! 36.4 
... ... ' ... ... ' ... ... ' ... 21.5 I 15.5 I 24.3 ~ 28.7 39.0 I 38.0 ... ... ... i ... ! 2 2 . 0 ;  16.0 ~ 26.0 i 30.0 37.0 38.2 

! ' ... ... Noon j 18.6 I 31.0 I 23.5 ! 

... ... 
' : 21.5 

! I 13 i 18.0 ! 24.0 26.0 i 

... ... ... ... ... ... 
: 

, 
: 

i 

I ! 
18 26.0 29.0 ' 32.0 : ' 

19 20.2 ! 31.0 ' 34.0 I , , 

22 I 30.0 34.0 37.0 I ... ... *.. ! *.* 23 I 36.0 36.0 I 38.0 ... ... . . . . . . .  ... ... 

20 1 31.0 ! 30.5 ! 35.5 j ... 
I j ... 21 32.0 33.0 I 36.5 . . . . . . .  I . . .  ... 

... ... ... 

... ... ... Midn't -36.0 -35.0 1-39.0 I ... ~ ... ... ... : ------------------ 
Means ;-26.97 -32.26 -29.52 -28.35 -26.98 -25.61 -24.23 -22.86 -21.48 -20.11 -16.73 -15.57 ;-23.94 -28.01 ,-35.33'-35.51 

I 
..___.._- 

* I *  * , * I .  i -. - .. - - - _ . 

. .  -. - - .. - - - 
Corrrcte 

Hour. : 17th. 16th. 19th. I 2011i. I ?]at .  j E d .  j 2'd. ' 24th. . 23th. j 26th. ' 27th. ! 2Slh. 91h .  ' 30th. , Mpann. means. 

__- 

~ ~~ ~ ~~~~~~~ 

' 0  " . ( i ! C I O  0 ' 0  

111. 1-38.5 -310.0 - 5.5 I- 6.5 '- 9.0 
2 ' 30.0 33.0 6.0 - 3.0 i 10.0 
3 ! 41.0 33.0 ' 7.0 - 2.0 12.0 
4 I 41.5 31.0 6.0 '- 2.0 13.0 
6 I 41.0 ( 5 . 5 )  : 10.3 - 2.0 15.8 
6 j 4.1.0 ('33.6) : 1O.ti - 1.0 15.0 
7 ' 38.0 24.6 , 16.5 + 1.0 15.0 12.0 I -5.0 , 0.0 i 4.0 9.9 : 23.5 j 25.4 26.4 38.8 -20.64 -21.41 
8 i 36.0 

' 

13.0 I 212.0 25.6 I 23.8 , 40.1 1-21.36 -2t2.0: 

10 I 36.0 24.5 , 19.0 '+ 2.0 1 18.5 i 9.8 ! -7.0 , -1.5 1 56:: 12.0 , 21.0 i 25.8 . 2ti.4 41.8 -21.36 -22.01 
11 35.5 14.6 : 15.0 - 0.3 ~ 19.0 j 9.5 -3.3 ' -1.5 6.3 I 12.0 19.6 I 24.9 I 24.9 39.7 -19.97 -20.7: 

6.8t ~ 15.5 ' 19.5 i 24.4 26.4 , 37.8 ,-19.63 -20.4f 
13 36.0 i 4.0 j 15.0 - 0.7 i 24.0 . 9.0 - 4 . 1 ,  : -0.5 8.0 i 17.0 I 18.9 ~ 24.4 30.4 43.2 -20.1h -20.Rf 
14 i 34.0 I 3.6 ~ 17.5 - 1.0 ' 24.0 7.5 ' 17.0 19.5 : 25.8 ; 31.5 ' 39.7 /-20.27,-21.01 
15 32.0 j 3.5 i 18.0 - 1.6 23.0 8.0 , +4.0 j 0.0 9.4 15.5 I 19.3 j 25.4 j 35.8 38.8 -20.33;-21.1! 
16 ' 25.0 I 4.0 ' 21.4 - 2.0 19.0 I 8.0 : +2.0 I 0.0 I 14.3 15.5 I 19.4 25.5 ; 41.9 39.7 ~-20.7S!-21.5f 

18 ! 24.0 ~ 4.0 ' 23.0 - 4.0 16.0 7.6 +2.0 I +I.0 ! 14.5 17.0 , 19.3 I 27.7 I 43.7 , 42.1 ;-21.431-F!.Z 
19 I 25.5 ' 4.6 ! 15.0 - 6.0 , 16.0 , 7.4 j +5.0 ; + L O  I 11.4 j 16.5 ! 19.5 I 28.4 45.6 45 6 + I . .  6 - - L L . ~ E  
20 26.0 5.0 lti.0 - 7.0 19.0 ' 6.0 +G.O +1.0 j 9.9 I 11.4 i 19.7 47.9 ,: 39.7 ,--'1.66 ,--rt2.4'1 
21 I 34.0 4.7 i 1.-.0 - 6.5 19.7 : 6.0 . i  +5.0 4-0.5 I 11.4 11.4 i 19.2 22::; 1 47.3 i 39.3 1-2'2.281-23.1C 
22 ! 32.0 4.0 ~ lti.3 - 5.3 19.0 . 6.7 : +:LO 0.0 , 9.1 j 10.9 ! 19.5 ' 23.3 I 43.2 37.8 \-21.53j--22.4( 

Midn't -34.0 - 4.0 -12.0 -10.0 -21.0 - 6.0 I 4-5.0 j -0.5 I- 7.4 .-14.6 -22.0 -19.5 1-35.7 -37.8 -1 60:--2".48 

Means :-34.04 -14.47 -14.47 - 2.92 -17.50 - 9.73 -0.61, $0.42 - 7.03 j--12.70 -19.44 -24.35 ;-32.03 -39.08 1--20.~01 -21.52 

The above values are interpolated. On account of this, 
Besides this correction, a small one wns applied to the hourly means to refer 

From a number of comparisons, its corrections were found the same 09 thwe 

NOP. 15th. Can read Parry's type at  noon, but with 
Nov. 20th. Spirit Rtandar.1 and long ether thermometer on shore, and long 

24.0 17.0 + 1.0 ~ 17.0 i 12.0 ' -7.0 ! 4 . 0  I 3.0 
9 ~ 36.0 25.0 18.0 0.0 I 17.5 11.5 I -6.0 . -1.5 11.8 21.5 I 25.6 . 24.9 40.8 -21.20 -21.N 

Noou i 34.0 5.0 : 15.1 - 2.3 j 21.0 ~ 9.5 - 4 . 7  -1.0 

8.8 I -2.0 j -0.5 

' 

I 
17 I 25.0 j 2.1 ! '22.0 - 2.0 16.0 7.0 , +l.0 -2.0 14.5 17.5 19.0 24.7 ' 43.2 i 41.6 ~-21.10)-21.9~ 

23 : M.O 4.0 , 8.0 - 8.0 20.6 7.0 i +5.4 -1.0 1 5.4 1 14.5 ~ 19.5 23.3 ! 31.8 ' 37.9 1~:1:55 1-22.42 

----_---------------._- 

I I 
* Mean daily temperatures not given in Appendix XII. Vol. 11. of the narrative. 

a correction was applied to the mean daily values (-0'.82). 
them to the middle of the month. 

made out for spirit fitandard S. 

great dificulty. 
mercurial standard on bond, brokou by last night's gale. 

t From noon, Nov. 25th, the second spirit standard was used. 

Nov. 11th. The thermometer cnn hardly be observed a t  noonday without n light. 
h'ov. 19th. Could not read the type at  noOD. 

Kov. 29th. hlercur? congealed at  -4Y.7 ; resumej its fluidity a t  -38'. 
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49.1 30.8 
32.0 49.1 31.5 
31i.8 50.7 31.8 

TEMPERATURE OF T E E  AIR IN SHADE OBSERVED AT T A N  RESSSELAER HARBOR, 

I n  December, 1854, in Lat:  7 8 O  3i', Long. ?OD 53' W. of Greenwich. 

Expressed in degrees of Fnhrenheit's scale. On deck of the brig Advnim. 

38.1 51.b 
38.8 52.1 39.7 I 45.2 
39.1 51.6 44.6 ' 45.6 

~ 

Hour I l a t  26 3d , 4th. 5th 6th ' 7th ' 6th 1 9th  

0 8 0  0 , o  
------------ 

0 0 0 0 0 

l h  -35.7 -22.4 -35.7 '-32.6 40.8 -39.7 (-496) (-4321 (-448) 

-2b.5) (-;It)) (-484) -39.7 4 3 . 2  ( 4 0 )  -38.8 -----_---- 

29 0 
28.2 

38.3 I 21.5 43.2 
37.8 19.5 40.1 

35.8 1 20.6 , 44.8 

.. -. - - . - .. .- - -. .- .. 

10:h. 1 1 t h .  32th. 1 13th. I 11th. 15th. 1 16th. 

-4,"7) (--?is1 ( -5;s) j (-49.4) 4 6 . 3  1-47.9 j-37.2 
(41 S) (27.1) (51.6) '-50.4 43.2 j 47.2 37.3 

4 1 . 9  -27.4 -50.4 50.4 45.0 I 48.0 39.7 
42.b , 28.4 46.R I 53.9 : 47.0 48.8 I 50.7 

------ 
0 . c  0 ID 

O'L.01 27.4 41.8 I 51.1; 47.9 
29.6 40.0 ! 45.0 47.3 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

soon 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

34.7 I 30.4 I ,34.7 I 33.8 41.0 , 38.8 ' ( 41  71 ! ( 4 2 6 )  I (440) 
43.2 29.5 35.7 , 32.6 41.0 40.8 -34.6 (420)  - 4 3 . 2  

41.9 38.8 *(41 4)  41.9 
42.6 40.8 411 .8  ~ (4: $ 1  

42.6 41.9 ' 41.8 (4J61 

43.2 26.0 I 34.3 ! 32.6 39.9 
41.9 ! 26.9 I 32.6 313.2 39.2 
39.7 26.8 31.5 34.2 37.8 
43.7 I 34.8 29.0 35.8 44.4 

(11.4) 

40.8 
38.7 
41.1 
41.3 
40.0 
39.7 
39.7 
37.5 
37.3 
37.13 
38.0 

42.8 41.4 
43.2 41.6 
41.9 38.8 
39.0 40.8 
38.8 ' 39.3 
43.7 , 40.5 
44.7 40.8 
45.6 42.5 
45.0 43.4 
44.4 I 44.2 
43.6 ' 44.5 
45.1 44.0 

41.2 
43.2 
45.9 
44.13 
43.2 
43.2 
42.3 
41.3 
40.3 
34.8 

44.5 
43.8 
42. i 
4'. 8 
40.8 
39.0 
38.3 
41.9 
(42.5) 
(43 1) 

25.9 
2i.t; 
29.1 
29.5 

31.9 i 37.8 413.1 
31.5 ! 36.2 : 46.1 
32.5 I 3y.0 ' 49.1 
31.0 ' 38.6' 49.5 

32.0 27.9 ~ 3 i . s  51.2 
35.1 26.9 35.0 52.4 
35.8 ' 28.4 35.7 ' 53.3 
39.1 28.7 I 37.8 52.9 
40.8 28.7 37.2 : 50.0 
46.4 30.8 I 37.8 60.4 

44.6 35.7 
43.2 29.5 
41.0 29.5 
40.8 ' 30.0 
39.3 31.5 
43.2 85.7 
43.2 ' 33.8 
36.8 41.3 
32.6 41.9 
32.6 41.9 
33.2 i 43.2 

27.3 
22.4 
20.5 
23.3 
20.0 
15.5 
17.0 
18.7 
18.6 
19.5 

36.8 38.2 
35.8 37.2 
34.8 37.3 
37.5 35.8 
35.8 33.1 
35.8 32.6 
36.6 32.6 
37.2 31.6 
37.8 30.5 
39.0 29.7 

49.4 45.0 

47.9 60.4 
-16.6 46.8 
47.9 46.0 
46.8 46.8 

47.3 47.6 
41.4 47.3 
40.2 47.3 

47.9 1 49.3 

46.4 [ 47.5 

31.1 43.5 
29.2 I 44.6 W.O 35.2 I 2!).6 

33.6 42.5 20.6 ~ 36.8 30.6 44.5 44.1 34.6 41.9 
29.0 I 38.6 ' 19.5 38 6 31 6 44.5 -46.2 37.8 43.2 
26.1 37.8 29.0 38.3 31.8 44.5 (4jb) 40.2 41.2 
2 1 . 5 :  36.2 3 2 . 6 '  38.1 32.5 44.8 (451)) 42.3 4 1 . 3  
17.5 37.6 ' 32.8 , 40.2 35.8 I 51.8 ( 4 4 4 )  43.2 ( 4 1  4)  

't -16.7 '-35.7 -32.8 -39.7 -38.0 -65.6 ( - 4 s R )  ' 4 5 . 6  '(-41 5 )  
---- --------- 
deans -35.73 -34.42 -25.98 -36.33 -35.58 -43.74 4 2 . 4 0  4 0 . t i 5  4 2 . 4 -  

blidn 

- 
Hour. - 

l h .  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

tioon 
13  
14 
15 
16 
17 
18 
19 
20 
21 
22 ' 

23 
didn't 

1 
.- 

17th. 19th. I 19th. I ) t h .  ?Ist. E d .  ~ 27d. , 21th. ~ 25th. 20th.  I 27th. 28th. ~ Oth. I 30th. I 31st. ! Means 

-36.6 -38.1 - 8.9 -19.7 -25.9 -19.7 , - 4 7 . 2  -490) ,-51.4 -47.9 - 4 7 . 9  
3S.8 38.8 12.5 20.0 21.4 18.1 47.6 - 4 9 . 3  ( j t ' f i )  47.9 41.2 
29.5 40.8 13.0 24.8 23.8 18.0 50.4 46.8 46.1 47.9 
25.4 39.7 12.2 25.0 22.9 18.8 48.7 54.4 46.6 4ti.3 47.9 
29.4 35.3 11.0 24.3 22.4 22.4 49.4 51.6 47.5 44.R 47.6 26.4 

24.6 
22.4 
21.7 
21.4 
20.8 
20.5 
19.0 
19.5 
17.0 

31.8 
43.9 
44.5 
42.6 
42.5 
42.5 
43.5 
46.2 
47.1 
47.9 
47.4 
45.6 
48.1 
45.6 
42.5 
43.2 
45.9 
47.0 

4 4 . 5  

39.7 , 17.0 
40.9 . 12.0 

24.0 23.3 21; 4 
23.0 25.3 ' 37.8 
2ti.3 23.3 , 37.8 

48.3 49.1 41.9 40.8 
39.7 39.7 
35.1 39.1 
33.1 38.3 
32.6 39.0 
29.5 39.7 
29.2 44.5 
29.2 44.5 
30.5 43.5 
33.2 45.6 
35.2 47.9 

48.1 
47.9 
48.6 
45.6 
43.7 
42.5 
41.8 
42.3 
43.2 
42.3 
40.8 

38.1 I 16.8 
38.8 I 10.0 
38.0 ~ 14.5 
37.3 14.0 
31.0 14.5 
27.4 16.5 
20.0 18.0 

22.6 I 22.4 
20.4 j 19.5 

37.1 1-36.7 
32.6 1-37.1 

26.3 -36.0 
25.4 -35.6 

23.8 1-34.7 
23.4 -35.3 
23.7 -35.8 
22.8 -35.9 
21.4 -36.1 
22.7 -36 3 
23.3 '-36.4 
23.6 -37.0 
22.7 -37.0 
22.4 -38.0 

26.4 -37.9 
-26.4 -37.8 

29.6 -37.0 

24.0 1-35.2 

24.4 -38.2 

51.6 I 46.8 
52.9 , 47.1 
52.9 ' 45.3 
53.1 48.1 
52.9 49.1 
55.2 49.5 
52.9 49.1 
54.6 ' 50.4 
54.5 51.0 
51.8 51.6 

40 6 20.0 
24.1 2 2 2  
23.3 25.0 
21.6 25.3 
14.5 24.5 
14.0 23.3 

9.6 24.0 

23.0 22.9 41.8 
23.5 22.6 41.3 
22.7 21.6 43.2 
23.3 19.8 47.5 
34.0 17.5 I 41.8 
35.3 13.8 43.5 

7.0 
7.4 
8.0 
8.5 
9.4 

10.4 
11.6 

-12.7 
(11.4) 

-10.1) 
-. 

25.5 .%.8 11.4 
26.6 35.5 13.0 

41.8 
42.3 

15.8 , z4.9 ; 28.9 
14.5 I 26.4 ! 38.1 
17.4 i 23.3 ! 41.6 
15.5 23.6 1 40.8 
19.5 ~ 22.4 1 42.5 
20.0 I 21.0 45.6 
22.4 ! 19.5 I 45.6 
22.8 ~ 17.5 j 45.6 
32.6 17.5 i 46.8 

-33.G 1-17.9 ' 4 6 . 8  

26.2 35.7 ' 14.1 
27.5 ! 35.9 15.9 
27.0 35.8 16.5 

43.7 50.7 54 0 
43.7 49.5 54.8 
45.0 51.0 58.3 
45.6 49.6 57.3 

45.6 51.3 59.1 
46.2 60.4 59.9 

-46 .1  - 4 9 . 8  -59.9 

45.6 (305)  56.9 

35.1 
36.6 
40.2 

48.3 4i . i  
47.9 46.8 
47.3 ' 34.8 

41.3 46.8 ' 32.6 
43.4 46.3 31.5 
43.7 45.8 29.0 
45.6 45.6 25.4 

-47 .2  4 t i . 7  -28.5 

27.5 36.0 18.5 
( 5 4 1  37.0 ( 2 3 0 )  
W 2 )  34.8 27.4 
(2: 11 31.7 25.4 

-26.0 -26.9 -21.9 -- 
t rans  -41.5: -21.58 -21.66 -28.86 -20.6: -35.45 ->I .U3 --3Z.'LL --9!+.51 4 4 . t i l '  4 1 . 5 0  -22.59 -2i.85 -28.05 .-29.08 -36.7 , I 

Dec. 19th. From 3 h .  to ZOh., the readings were supplied from thermometer A.  
lkc. 20th. From l h .  to 14h., the readings were supplied from thermometer A. 
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0 

-344) 
(346)  

-34.8 
34.2 

C I O  0 0 . 0  0 ,  0 

(-51.0) -65.5*:-55.8 ' - 40 .8  '-41.3 . - 4 4 . 9  -26.4 
(92.3 ~ 64.5 I 55.5 , 42.8 43.2 a 45.6 2ti.4 

42.5 1 47.1 i 27.4 
54.8 64.5 56.9 I 41.8 42.3 ' 4i.9 I 27.0 

-52.9 ; 65.0 ! 65.9 j 49.2 

Means -33.74 4 3 . 9 1  
I- - - 

1 Hour. ' l i t h .  I 16th. ! 19th. ' 201h. ----- , o i o  

1h. -32.5 -23.3 
2 30.5 , 18.5 
3 30.0 ~ 17.5 

9 
I 0 
11 

Noon 
1 3 
14 
15 
16 

~ 17 
18 

43.7 
43.2 
43.2 
45.0 
49.9 
54.ti 
54.8 
54.6 
55.5 
56.1 
56.2 
58.5 
58.3 

47.3 
50.4 
50.7 
51.1 
50.9 
50.4 
50.4 
51.0 
51.6 
52.9 
53.5 
56.9 
61.4 

23.4 
21.5 
18.5 
21.5 
2i.3 

45.t; 
43.2 
41.8 
41.8 
41.8 

39.2 
39.7 
40.7 
41.0 

45.6 
45.0 
45.0 
46.2 

~~ 

I ". ,V.# i (-.5.2) 
(32.6) (-4.1) ~ ... 

... (31 3) ~ (-3.01 : 

... ... 

... 1 ... ... ... 

1 Midn't -22.4 , (-24 1) /-25.4 ( 4 5  SI 

Means -19.05 -20.12 -23.42 -28.4: 
---_I.-- 

__ 

1 
I 

* Lowest temperature observed this winter. 
5 Means supplied from the Recond volume of the narrative, the values being aorrected by +1°.34, from comparisons on Jan. 13th. 

The constant correction applied to the last vertical column is -27O.23 -t35z.25 = 4-F.02, to which has been added small corrections tc 

refer the diurnal ranation and the means to the middle of the moEth. 

TEJ~PEILAT~KE OF TlIE AIR I N  SHADE OBSERVED AT T A S  REYSBEIAER EABDOR, 
In January, 1855, in Lat. 78' 3i', Long. ioo 53' W. of Greenwich. 

Expressed in degrees of Fahrenheit's scale. On deck of the brig Advance. 

i 
6th.  I i t h .  j E t h .  I 9th. i 10th. ' 11th. I 1?t11. ~ 13t1,. I 14th. I . i t t i .  , 16111. 

------------ 
3d. 1 4t11. ~ 6111. 

:17.8 ! 39.4 i-48.3 
37.1 1 40.4 I 48.5 
37.3 ! 41.8 48.7 
36.8 43.7 49 1 
37.1 I 44.8 i 46.3 
37.3 , 46.8 ' 47.9 

44.5 
42.3 

0 0 

-25.4 - 4 5 . 6  
25.4 43.7 
25.7 42.3 
26.4 ' 43.2t 
26.9 43. i t  
29.0 I 45.6t 

0 0 . 0  

-19.1 -3G.8 ,-31.5 
21:5 : 37.3 : 35.1 
20.5 ~ 35.8 I 34.1 
20.7 ~ 35.8 34.8 
21.5 36.1 : 35.1 
22.4 ' 35.3 ' 35.3 
23.7 3 3 . 8 .  35.8 
24.4 37.1 38.3 

1 h. 
2 
3 
A 
5 
ti 
7 
8 
9 

10 
11 

Noon 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 

Midn't -4ti.0 1-39.0 

35.2 I 51:6 i 63.7 
38.1 50 0 62.9 

55.5 I 39.8 
57.6 I 39.0 

39.2 
35.7 

40.8 I 46.:) i 26.4 
39.0 49.1 25.7 
34.6 50.4 21.9 
30.0 49.7 23.4 
24.4 I 47.9 

30. 5 
22.7 
34.1 
34.8 
3fi.3 
37.1 
37.5 
38.3 
38.8 
39.2 

47.9 
47.6 
46.8 
47.1 
47.3 
42.5 
43.2t 
43.51 
43.7t 

63.1 
58.3 
56.2 
55.5 
55.8 
65.8 
55.5 
55.5 
54.8 
54.6 
54.2 
55.0 
5ti.2 
53.5 
52.9 
53.5 

.~ 

58.7 
56.3 
5ti.0 
56.9 
57.5 
57.7 
56.9 
56.G 
54.8 
54.2 
51.6 
46.5 

35.2 
35.0 
34.8 
35.1 
34.8 
35.1 
35.7 
36.8 
37.1 
37.8 

24.4 
l i . 5  
14.5 
10.4 
11.0 
10.7 
11.5 
11.8 
12.8 
14.0 

23.4 
23.4 
23.4 
23.4 
23.7 
23.4 
24.9 
25.4 
25.7 

30.5 
31 .o 
31.5 
30.5 
30.0 
29.5 
31.8 
32.t; 
33.0 

41.4 
39.7 
39.3 
3ti.7 

(34 4 )  
(X? 2) 
(32.01 
(3fJ 9) 
(B  8) 

(33 0 )  

43.5 
42 3 
41.6 
39.2 
38.8 
38.3 
37.8 
36.0 
35.7 
35.2 
32.6 
32.4 

4 4 3  
36.8 4 . 5  
38.1 46.5 
34.8 , 43.2t 
35.1 ! 41.3t 
34.0 I 40.8 

26.4 , 32.0 
49.9 ' 38.8 41.0 1 40.8 16.5 2Ci.9 ' 31.5 . 26.7 
51.5 ~ 39.2 j 43.2 40.8 : 17.8 ! 27.7 32.0 2h.5 
49.7 j 37.8 i 43.2 1 46.0 ' 16.5 (31.9) I 26.0 
47.4 39.7 44.5 1 34.8 19.0 (31.3) (31 s i  : 27.9 
43.2 ~ 40.2 I 44.5 19.0 I (3.1) ' (31.7) , 37.7 
-40.0 1-40.8 1 4 . 5  -27.8 :-19.3 ,(-34.9) : (-31.0) ' (dG.1)  

-53.57 j-36.17 -35.80' 43.02 -13.01 1-25.03 ,-32.95 ,-34.1 

12'5)  

31.0 

-------- 
I I i- 

4P.8 I 4ti.2 I 34.8 
40.8 I 46.6 I 34.6 

-39.7 i 4 7 . 0  -34.2 
52.9 I i i . 4  ~ 53.8 

-51.0 ,-66.3 1-55.] 

-36.21 ' 4 5 . 9 5  '-40.93 I I 
46 .20  1-54.ti5 :-5i. i7 

I 

21st. 

0 

-36.3 
36.4 
33. H 
33.6 
(33 2) 
(32 5)  
(31.9) 
(31.2) 
30.5 
3O.ri 
28.4 
27.9 
("7.4) 
(26 9) 
(?G 4) 
(23.9) 
25.4 
24.9 
(25.1) 

(25,s) 

(~6 .0 )  

(25.31 

(25.7) 

-26 2) - 
-23.0: 

0 0 

-24.4 ~ ... 
22.4 . . . .  

0 
O I 0  

0 . 0  

... ! ... 

. . . . . . .  ... ... ... ! ... . . . . . . .  ... ! ... ... ... 

. . . . . . .  

... 

... I ::: 

... I ... 

. . . . . . .  

. . . . . . .  

... : ... ... I ... ... ... 

. . . . . . .  

... ~ ... 

0 1 °  

1-36.13 -28.21 
-36.27 -28.41 
1-36.34 -28.4 
-36.44 -28.4 
1-36.30 -28.4 
1-36.49 -28.6; 
I-36.77 -28.8 
-35.95 -2i.9 
1-35.72 -27.7 
'-35.35 -27.3 
1-34.55 -26.5 
-33.96 -25.9 
'-33.88 -25.7 
-34.03 -2.5.9 
-34.23 -2ti.o 
L34 .48  -26.3 
,-34.44 -26.3 
-34.77 -26.6 

O ! O  

-25.9 -18.5 
26.2 20.5 
23.5 27.4 
23.3 . 25.9 
p 3 . 7 )  (zfi.5) 
(24.0) (2i.0) 
W.4 (27 5 )  
22.9 (25.0) 
21.4 28.5 
21.9 26.5 
22.4 28.5 

0 1 °  -26.4 -35.0 
0 

... 

... 

... ... 

... 

... ... ... 

... 

... ... ... 

... ... 

... 

... 

... 

... ... ... 

... . . . I . . .  27.9 
31.5 
32.0 
(33.0) 
(33.9) 
(51 9) 
(35.8) 
36.8 
36.8 
36.8 
37.6 
(ax.?) 
(35.8) 
(39.5) 
(40.1) 

40.8 
41.4 

(m 6) 
(.%.i) 
(3: R) 
(36.6) 

(40.5) 

-35.9) - 

34.9 
33.8 
33.1 

(32.0) 
(31,s) 
(91.0) 

30.5 
31.5 
32.5 
33.8 
34.0 
39.8 
34.0 
33.8 

(73 F) 

21.4 , ... 
20.5 
20.5 
20.0 
19.5 

22.4 . . . .  . . . . . . . . . .  
. . . . . .  I . . .  
. . . . . . . . .  
... , . . . I . . .  . . . . . . .  I . . .  

4 , 2i .4 
5 ~ 2i.7 
6 ' 26.9 
7 26.4 
8 2ti.9 

19.5 
(19.7) 

20.0 
20.5 
22.4 
21.5 
23.3 
23.9 
(= 3) 
(21.8) 
(W.7)  

18.6 

(19.6) 

(19.i) 

... 

... 

... ... 

... 

... ... 

... 

... 

... 

... 

... 

... 

. . . . . . . . . . .  

. . . . . .  i . . .  26.4 
25.4 

6.5s 
5.0 

(0 2) 
(i.4) 
(R.5) 
(9.7) 

(10 9) 
(12.1) 

18.5 
17.5 
15.5 
13.5 
12.5 
11.0 

6.6 
7.4 

(4 8) 

. . . . . .  I ... ... . . . : . . .  

. . . . . . . . . . .  

. . . . . . . / . . .  . . . . . . . . .  
23.3 . 27.4 
(21 0) ( 2 7 . i )  
( E  0) (28.0) 
(3 2) , (S.3) 

21.4 29.0 
22.0 I 29.5 
(22 6) . (303) 
(21 2) (31.5) 

(21.0) ( 2 5 . i )  
... ... I ... 
. . . . . .  i . . .  
... ... I ... 
... ... ... 

34.3 
19.5 ... ... I . . . / . . .  , ... i434.33 -26.11 

... : ... ... , ... :-34.75'-26.6 

... . . . .  ' : /-35.08 -26.9' 

... I ... i ... : ... ,-34.82:-26.7 
... ... 

j ... 1-35.61 -2i.5 
... ... j * * *  ... , I ... i-35.25 ,-27.2 

, . . .  i . . .  
I 

.------ 
-36.31 -32.18 -12.30 f14.62 -0.98 1+3.30 +G.45 +.72 -7.20 -19.08 [ d j  U I  -27.2 

- B ' P 1 0  -. _. . -. - 5 __ s 6 -.§. I 

t Readings supplied from thermometer C. $ Blowing hard between 1Oh and 12h. 
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The following is an esninple (of a somewhat extreme case) of the method of 
interpolation adopted in the preceding abstract. Required, the hourly temperatures 
between, 1854, April 2d, 20h., and April 3d, 13".. The monthly nieans of each 
hour (omitting the observations on the 2d and 3d)  were first cornpiired with their 
monthly mean, when the mean diurnal variation (for tlie 16 th  of the month) 
became known. I n  like manner, the variation for the preceding month was ob- 
tained ; and then, by a simple interpolation, the mean diurnal variation for the 
time between the 2d and 3d was found. Let c, r2 r, r ,  - - - r2, equal the hourly 
values of the diurnal variation, 1 equal the mean temperature, and T resulting or 
interpolated temperatures ; then T =  t+  z'p, where p a f x t o r  depending principally 
on the transparency of the atmosphere. To find the hourly values of I and p for 
the above interval, we select a convenient number of consecutive observations before 
and rzftcr the interval, which, in the present case, gives the equations- 

2'9 

In 
I I1 

April 2, 15h. -21.2 = f $3.7 p April 3, l B h .  -26.9 = t +3.4 p 
16 - 2 2 . 3 = t + 3 . 2 p  14 -26.5 = t + 4 . 0 p  
1 7  -23.0 = t +2.8 p 15 -21.0 = t $3.7 p 
18 -25.0 = t $2.1 p 16 -25.5 = t $3.2 p 
19 -25.0 = t + 1 . 1  p l i  -29.0 = 1 $ 2 . 8 ~  
20 - 2 7 . 0 = 1 + 0 2 p  1 Y  -30.4 = t $2.1 p 

-27.1 = 1 $3.2 p 
- __ - _. - _ _  - 

Mean -24.4 = 1 +2.2  p 
And from comparison f t = -29.1 '=-36'8 1. for 15lh. 

p =  3.03) for 17 hh. with each equotion 7 p  = 2 .14)  
Dence, hourly variation in t - 0 O . 3 5 ,  and in p -0O.04. 

The above sets of equations were then corrected for this hourly change of 1 and 
when the following coriwtcd results were obtained :- 

i = -21.9 
p = 1.GO 

1 =5 -33.2 
p = 1.90 

These values, when substituted in the equations, leave tlie following residuals :- 

first set -0.1 -0 1 $0 .2  -0.3 -1.3 $1.5 Prob. error of each +0°.6 
secolld set -1.1 -1.5 $2.0 + 1 . 5  -0.5 -0.3 " + l . O  " 

The true hourly wri:itioii in 1 hecomes -O0.21 
P " -0.0 1 

The following table contains the interpolilted vii1uc.s of t and p ,  and the result- - 

ing hourly temperuturcs for the i n  tervd. 

! 
1851 I t I L' 1 p I T i .  1654 ' 1 a l p : T  --- - --- - ~ 

April 2, 2111. -28' .( - -0".7 ! lo.ti5 , --29''.9 ' April 3, 5 h  -30'.6 1O.75 , -35O.6 
S:! i -2!1.0 -1 .G j 1 . t i G  I -31.7 ~ c --9o.g Z . i g  j 1.77 -30.2 
!u -29.2 -2.1 ! l.ti8 i -32.8 j 7 ' -31.1 . -1.6 1 . 5 9  -33.9 

2 j -?!I.!) -3.4 1.72 , -35.6 I I O  -31.6 +1.6 1 1.83 ' -29.1 
3 , -31.2 -3.6 1.73 ~ -3ti.4 ~ 11 -32.0 ' +2.4 1.65 ~ -27.6 
4 I -30.4 j -3.4 1 l.i-4 12 -32.3 ; +3.0 ! 1.86 i -26.7 

2-4 : -29.5 -2.8 l . t i Y  I -34.2 8 -31.3 : -0.7 1.80 j -32.6 
April 3, I j -29.7 -3.4 i 1.70 -35.5 I 9 -31.6 +0.7 ' 1.82 I -30.3 

-3G.3 / '  

I 

Which values in tbe last column will be found in their proper place in the preced- 
ing abstract. 
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MEAS DILXXAL TrARIAT1OS OF TIIE TEMPERATURE FOIL TIIE MIDDLE OF EAClI MOST11 OF THE TEAR 

Hour. 1 Sepf. ~ Oct. S o r .  I Dzc. Jan. ' Ycb. JIarci,. Apr i l .  i Miry. Juue. July. Auguct 

1 '(+lO.X) -3.7(;'-21.51 -33.54-26.04 (-34.36) -36.5G -11.77 (+ 9.31) ($2;.21)'+.706.67 (f208.9 
2 i 10.97 I 3.79' 21.54 31.39 26.48. 34.32 ' 36.40 11.82 9.69 21.25 36.76 29.3: 

4 11.21 ' 3.51, 21.42 (31.62) 28.67 33.54 (3S.Rti) 11.77 10.76 25.il ' 313.78' 29.6' 

6 I 11.85 3.45 (2'1.35) 31.83 26.51; :EL62 :%.ti0 10.33 12.91 I 29.61 I 37.ti0 30.1' 
7 12.67 : 3.i!!f: 22.13 30.97 (2!1.02), 33.19 ; 37.91 9.32 13.64 : 30.46 1 37.76 30.8: 
8 j 14.32 3.32; 2 2 . 3  :3l.(l4 28.43 32.&7 37.52 6.28 14.5ti , 31.69 ; 38.43 31.6: 

15.07 3.0v1 22.06 3~I.Gl 28.5ti' :39.6;3 36.23 ti.64 14.45 I 30.89 3!J.47 :)?.St 
15.55 (2.72); 22.18' HO.tiP 26.2!1. 3'2.10 ' 35.ti6' 6.00 15.11 31.116 , 39.63 33.6: 

.- . .. .. . . .~ . ...- 

-- -------- - _ ~ - _ - . - _ -  
I O  , o ! o : "  0 .  c ' 0  c :  0 

3 i 11.2s i 3.74. 21.41; 31.6'5 28.t;"; .w.i-i : %.ti1 (E.%) 10.26 27.40 ~ 3ti.79, 29.2' 

5 ! 11.2:j 3.47: ~ I I I  3 1 ~ 7  2&.titi 34.20 i :%.8i io.!i6 12.05 ~ 26.98 : 3ti.94 29.5! 

2.61j 21.68 30.52 25.i5 32.42 I 34.51 5.07 15.3s 31.43 ~ 40.00 34.M 

3.1C3 21.53 3U.12 3 . 5 5  31.XI'  33.6U' 4.05 10'.0!4' 132.31) 38.83 M.2C 
2.!)7,(21.:37) (30.04) (27 .26 )  31.7!) I :3:3.!17, 4.4ti 15.6!l 32.18 (40.04) 34.Z 

-,--:-'-_-_-_ ! ~ _ - - ~ - - - - - - -  
Alidn'tj f11.05 

Mean +13.45 /-3.57 -21.95 -31.12 -28.22: -32.65 -36.79 - 7.70 +13.45 , +30.12 +36.19 +31.E:! 

Diurnal TTzriathz.-Before giving the table of the diurnal change of the atmo- 
spheric temperatures, it  will be proper to remark that, astronomically, the upper 
limb of the sun ceases to be visible at noon on Oct. 25th, and reappears at noon 
Feb. 16th; between April 19th and Aug. 24th, the lower limb will continue above 
the horizon without setting. On account of the considerable annual variation of 
the temperature, the figures in the last vertical column of each month in the pre- 
ceding abstracts, headed "mean," require a small correction for the effect of the 
annual change during twenty-four hours; they will then represent the 'diurnal 
variation for the middle of each month. Thus, for September, 1853, the effect of 
the annual change during twenty-four hours is O"30 decreasing, hence the maxi- 
mum corrections applied are -0O.25 and +0".25 for 1"- and 2 4 h -  respectively ; 
and for the intermediate hours an aliquot part of this is applied, according to the 
interval from noon, where the correction is zero. The following table presents the 
summary of the diurnal variation for each month *of the year; for the first five 
months, the figures are the mean from two sets. The highest and lowest values, 
for better distinction, are placed between parentheses. 

* The amplitude for November, December, and January, was derived from a graphical representation of the 
hourly ralncs through which a curno way thrown with a free hand in order to climinate the effect of the acci- 
dental variations, which, during these months, approach in magnitude to the range of the diurnal variation 
itself. 

J 

3.lbl  21.72 30.44 27.57 (31.2!)] 
3.Oh 21.77 3U.77 28.tI8 31.44 
3.18' 21.8ti 31.0s 28.3'1 31.52 
3.43 21.69 31.18 2b.00 3 l . Z  

4.28 22.(lti 31.53 27.67 31.58 
4.36 22.14 (31.61) 28.18 31.73 
4.34 (22.64) 31.74 28.09 32.15 

4.34' 22.54 31.51 (28.66)' 33.25 

3.79 2 i m  31.32 28.no 31.64 

4.38 22.30 31.62 zs.01 33.22 

4-39) -22.37 -31.35 -26.34 -33.53 

. ,  
33.20); 3.25 i t i . 3 1  ' 32.17'1 39.ti9 ('34.2s 

33.86' (3.17) lti.:36 
34.9ii 3.51 (16.65) 
35.67' Xt i7  lti.04 
36.321 4.57 15.1i 
36.85: 6.01 14.29 
37.75, 7.01 13.41 
37.90 6.37 12.56 

31.85 ! 3!I.C5 '33.N 
31.52 I 39.ti5 33.3e 
31.31 36.65 33.11 
31.06 38.50 32.62 
3O.ti6 38.23 32.25 
30.41 I 37.66 31.91 
29.75 I 3 7 . 2  31.6: 

38.17 9.94 11.43 29.30 i(36.ti!) 31.M 
38.42 1 O . i l '  10.37 26.38 ! 36.61 30.63 

t 2 7 . 9 6  ;+36.92 4-30.07 -38.61 -11.67 + 9.90 

According to the preceding table, the epoch of the diurnal maximum temperature 
occurs in the months of October and November (when the diurnal amplitude is n 
minimum) about one hour before noon, and in April and h h y  (when the diurnal 

4 
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amplitude is a maximum) about three hours after noon, the whole mean range 
(obtained graphically) being four hours diiring the year. I n  the months of Novem- 
ber, December, and January, there are two minima, one at about 6 A. M. (whether 
this represents the primary or secondary minimum cannot well be decided from 
these observations alone), and the other at about 9 P. M. During the remaining mane of the year, there is but one minimum during twenty-four hours, which 
occurs at 1 A. M. 

A t  about 74 in the morning, and zl little before 8 in the afternoon, the tempem 
ture equals the mean temperature of the day, escepting the months of November, 
December, and January. The greatest deviations from these hours are - +l& hours. 
For the remaining three months, the means are reached at 91 in the morning, and 
also between 4 and 10 in the afternoon; the latter (a well as another hour a t  
about 4 A. AI.) being very irregular. 

For three months of the year, the diurnal variation is exhibited graphically. 

The diagram shows the maximum diurnal varintion in the month of April, the 
secondary minimum Variation in the niontli of July, and the diurnal variation in 
the month of K;ovcniber when nearest to its absolute miiiirnum. indicates a 

temperature than the mean of' the day. Tlie month of November ex- higher 
{lower i 

hibits considerable anomalies. 
never rose above the horizon. 

amplitude for each month. 

In July the sun  never set, and in November he 

I n  the folloxing diagram, I fiave eshilitcd the annual march of the diurnal 
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S U N  CELOI TUE IIOKtZON. SUS ABOTE THE IIOBIZOS. 

The abso?ute maximum value of the amplitude was observed in April (!J0.O9), 
and the absolute rriiriimum in November ( 1 O . 0 0 )  ; the diurnal variation iiever dis- 
appearing altogether, although the sun rcmaincd for 2: months below the horizon. 
A secondary minimum was rcaclied in July ( 3 O . S ' T ) ,  somewhat latcr tlian the 
middle of the time the sui1 made his circuit m i n d  the points of the compass with- 
out setting.' The  mean amplitude of tlie diurnal variatioii during the whole year 
is 4'.20-the masimuni rising 4 O . O  above, and the minimum Llling 3 O . 2  below. 
The daily range of the effect of the thermal wave propagated northward during 
the long arctic darkness, may be set down to 1 O . G  on the average. 

For the purpose of comparing with similar results at other stations, I add a table 
of the mcnn daily variation during tlic year. Each figure is simply the meail of 
the twelve values corresponding to the same Iiour, and was taken from the preced- 
ing table. No attcntion was paid to the small anomalies noticed in three winter 
months, which cannot sensibly affect the means. The wcond column contains tlie 
mean values, and the third the same after the general mean has been subtrncted 
from each of them, and, consequently chows the mean variation proper, +_ indicat- 

~ 

higher 
lower ing n, { } value than tlic mean. The fourth column cxliibits tlie hourly 

differences of the variation. 

?dEAN DIURXAL YARIATIOX FOR TIIF. YEAR,  DER1I-F.D FROM ITS AfOSTIILY YALUES. 

1 Mean 1 Dinraal i I t?  Iionrly Mean Diurnnl ! Ita hourly I temperntore. j variiitiun. diffrrence. "ur. ' trmperaturo. rnrintion. I difference. 

1 -40.70 j -10.79 I -n=.n5 . ,  1:) , -1."04 : + I o . 8 i  j -O0.( l3  
4 . 6 5  ~ -1.74 I -0.03 , 1 4  . -1.01 j +1.90 +0.2!2 
4 . 6 2  j -1.71 ~ -0.16 ! .  15 ~ -1.23 ' +l.C8 +(I.% 

4 4 . 4 6  16 j -1.61 +1.40 I + 0 . 9  

-3.61 16 \ -2.18 +O.i:3 I +O.U 

I .- - 
~ 

Ilour. -- 

5 17 i -1.60 ~ +1.11 I +lI.38 

8 
n 

10 
11 

Noon -1.10 

1 A more complete nnderstnnding of the diurnal variation can 01ily be had in connection with hygro- 
metric okervations. 
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June . . . . . 8 O . O  

August . . . . 8.0 
September . . . 16.0 

I October . . . . 1 1 . 0  
, h'ovember . . . 11.0 

1)rcember . . . 16.7 
January . . . . I 18.9 

*Illy . . . . . ' s.0 

Accordingly the mean is reached at P . 7  A. M. nnd P . 6  P. M;  the maximum 
a t  2 P. M., and the minimum at 1 A. M. The mean range equals SO.69, a quan- 
tity necessarily smaller than the mean amplitude for the whole year as given above. 
Mnsimum mean hourly difference or change O O . G . 2  between 7 h -  and 811. A. M., and 
O O . 4 5  b e h e e n  the same hours P. M. 

We now return to the last vertical columns of the general monthly abstracts, 
and exatnine the 

Observed flours of Mean Daily Temperatuye.-The following table contains the 
hours of the day when the temperature equals its mean daily value, made out for 
cach month of the year. Also shows their difference, or the "critical interval." 
These values are derived directly from the general abstracts of observed tempera- 
tures, and, for the first five months, are iiienn values dcrivcd from two sets of 
observations in the first and second years. 

;!;; 1 2:: 
29.8 

zQ.0 36.0 
25.0 61.0 
32.0 I 54.9 
41.1 I 62.9 
35.6 1 81.6 

Monlh 
-- 

September . 
October . . 
Kovember . 
December . 
January . . 
February . 
March . , 

25.0 
: 30.4 
: 21.8 

37.8 

Morning ' Emning Critical i hour. Iluur. interval. 1 aforning hour. 1;reniog Iioor. 1 ~ ~ ~ ~ ~ ~ ~ ,  nfonth. 
---- . I  ! 

20.7 12.3 . I 5.4 1 18.4 I 1111.0' April . . . . 8.3 
. i) Uncertain, ~ 17.1 llll.l ! May . . . . ti.!) ' 20.2 1 13.3 . i probably one : Uncertain, one 1 June . . . . I 6.7 20.7 j 14.0 
. . near 3h., the near 15'1., t h e ,  13.0 ' July . . . i . G  . 19.1 11.5 . : other near 9h.l other near 21b. i August . . : 1 i.!? 19.8 ! 11.9 . 1 Ij.9 21.4 j 12.5 , 

- 

. !  8.5 1 19.1 ; 10.6 ~ Means . . . I 5.2 ~ 19.2 12.0 

42.8 
60.5 
69.8 
'56.4 

I n  the following table, I have exhibited the greatest absolute changes uf tempera- 
tnre observed between any two successive hours, between the highest and lowest 
of any day of 214 consecutive hours, any month, and for the whole year. 

Month. Ilourly. 

SPptRNkr . . . ' i O . 0  
October . . . . : 8.0 
Knvember . . . ' 10.8 
December . . . 1 9 . 4  
January . . . . 8.1 
February . . . . l L . 3  
March . . , . ' 13.5 

May . . . . [ 7.6 
April . . . . ' 10.0 

Tlic following values arc the absolute maximum and minima observed :- 

Minimum in winter, 1853-51 . . - 6 6 O . 4 ,  observed on Feb. 5th 

Minimum in winter, 1854-55 . 
Maximum in simmer, 1854 . . $51.0, ' 6  J ~ I ~  23a 

. -65.5, I' Jan. 8th 
Absolute maximum difference, 11 i O . 4  Fnhr. 

Man Mon tli Tg Temperatures and Anmm I 12 ~ i c l  t ion. --In the following recspi tulra- 
tion of the mean monthly temperatures, the valrics have k e n  taken directly from 
the general abstracts. The  means for the months of February, March, and April, 
of 1865, have been added by means of the table given in Vol. 11. of the Narrative, 
p. 425,  corrected from ten comparisons of monthly means between -14' and -34", 
so as to refer the quantities to the mme system of corrections as used in the present 
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paper. On account 
of the occasional omissions of observations in the hourly abstract, the daily means 
in the Narrative for these three months are probably not reliable, the calculator, 
as has been found on other occasions, having paid no attention to such omissions 
in taking his mean ; the monthly means may, nevertheless, be nearly correct. 

This correction, from consistent separate values, is +Oo.99. 

MEAN MONTHLY TENPERATEREG AT T A N  REPFBSELAER UARBOR. 

(Degrees of Fahrenheit's scale.) 
1853 September . . +17O.16 I 1854 July . . 

October . . + 1.62 1 A u p t  . 
Pl'oremhr . . -22.39 ! September . 

I October . 
Kovembw . i December . . -25.46 

February . . -32.65 December . 
March . . -36.79 1 1855 January . 

February . i March . May . . t 1 3 . 4 5  
June . . +30.12 ! April . 

i 

1854 Jannary . . -29.21 

April . . . - 7.69 

+ 38O.19 
+31.82 
+ 9.74 
- 8.78 
-21.52 
-36.79 
-27.23 
-20.22 
-32.98 
-13.01 

If we unite the temperatures for the same months in one mean, we obtain the 
following mean temperatures for each month of the year:- 

1853-54 September . . +13.'45 
October . . . - 3.58 
Xovember . . -21.95 
December . . -31.12 

1854-55 January . . -28.22 
February . . -26.43 

These values, when 
thrown into a curve, pre- 
sent rt great regulari- 
ty  during the summer 
months; not so, however, 
during the winter months, 
when the direct effect of 
the sun is very feeble, and 
the winds probably be- 
come the main source of 
the variability of tempe- 
rature. To exhibit this 
difference in the varia- 
tion of the summer and 
winter temperatures, I 
have graphically presenb 
ed the half monthly 
means, when the steadi- 
ness of the summer curve 
becomes very striking. 

1854-55 March . . -34O.88 
April . . -10.35 

1854 May . . +13.45 
June . . . +30.12 
July . . +38.19 
Angnst . . $31.82 

HAW MORTHLY NISUS. 
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It must be considered a fortunate circumstance that the observations extend 
over two winters, and thus give us a more exact mean temperature for that season. 

The warmest month is July, and the coldest is March; the temperature of 
December, however, does not differ much from it, and December actually mas the 
coldest month in the second winter. The highest mean monthly temperature seems 
to f d l  almost exactly to the middle of July, and the lowest mould probably occur 
in February, if we had a longer series of observations extending over several 
winters. From the observations on hand, we find the December temperature only 
33" higher than the March temperature. The  range of the mean temperature fin- 
the warmest and coldest month is 73O.07. The temperatures for the meteorological 
seasons-December, January, and February being regarded as n-inter-become as 
follows :- 

. --2fi0.59 1 Winter . 
Spring . . -10.59 Neau teniperaturc for the 
Summer . . $33.38 1 whole year, - 2 O . 4 6 .  
Auturiiri . . - 4.03 

The mean annual temperature is reached in the middle of spring (April), and 
The difference in the winter and sum- 

The  seasons of the second year compare with the corresponding ones of the first 

again in the middle of autumn (October). 
mer temperature is 6 1 O . 9 ' 7 .  

as follo\vs:- 
Autuiiin in the scconcl year colder by . . 5 O . 6 5  

First two months of spring coldcr by . . 0.76 

The lowest mean montlily temper:tture of the first winter (March, --3G0.'i0) 
was precisely the same as that of the secoiid winter (December, -3G0.79), both 
months falling in tlie year 1854. 

Winter " '' warmer by . . 1.03 

For the purpose of continuing the discussion of the atmospheric temperatures, 
it  becomes necessary to express tlie annual variation analytically. On account of 
the great range of this variation, I have first applied a small correction to the pre- 
ceding monthly means, in order to refer them to the middle of months of average 
length of 30de.4 in common, and 30"..5 in leap p a r s .  Thus, the mean temperature 
of January, 1S54, refers to (noon) 15de.5, wlien i t  ought to refer to 15de .2 ;  differ- 
ence, O d . 3 .  The fifteenth part of tlie difference of the January half monthly means 
is - 1 O . 4 0 ;  hence the correction + O O . 4 0 .  For convenience of reference, the num- 
ber of days for which a correction is to b$ applied to refer the means of the true to 
an average month are here inserted. Commencing with January, these numbers 
for the several months in their proper order become- 

- 0 ~ f . 3  +O.G $1.5  $1.5 +1 .4  +1.3 +1.2 $ 0 . 7  $0 1; $0.5  $0.4 +Od.3 
-0.2 $0.2 t U . 8  +O.S $0.8 $0.8 +0.8 $0.2 $0.2 $0.2 +0.2 $ 0 2  

The first line is for a common year, tlie second for a leap year. 
correction applied was + 1'34 (to the mean of March). 

The  maximum 
To the following monthly 
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means, referring to months of an average length, I have added the probable un- 
certainty obtained by comparison with the daily means. 

January . . -28O.26 zk 1O.5 July . . . +38O.18 f O O . 3  
February . . -26.53 f 1 . 4  I August . . $31.59 f0.4 
March . . -33.54 f 1.3 ' September . . -13.15 f 0 . G  
April . . - 9.48 f 1 . 2  October . . - 4.13 3-1.1 

June . . +30.76 zkO.5 j Decxmber . . -31.00 f 0 . 9  
Annual mean from 12 average months . . - 2 eo f0.3 

For the purpose of interpolation, and for the representation of the annual v a r i s  
tion, a function involving terms of the sine or cosine of multiples of an angle is 
usually adopted. I n  the present case, I prefer a form of discussion which makes 
the law of the change of the monthly tempeiatures analogous to that of a falling 
body. This method was adopted by Mr. J. Wiessner, and applied to the discus- 
sion of the Washington observations. (See p. 322 of the Annual Report of the 
Regents of the Smithsonian Institution for 1857.) The  annual variation may thus 
be represented by a parabolic wave. The  diurnal variation has previously h e n  
represented by others by parabolic arcs. Whatever form of expression we may 
adopt, the winter curve is so irrcgular, owing to the short number of observations, 
that  no continuous lam can be deduced; the temperatures during this season will, 
therefore, be treated separately. If the observations were continued for several 
years, it is probable that the lowest temperature would fall in February, near the 
time of sunrise; as it is, we have a slight incrcase of temperature during January 
and February. 

A uniformly retarded motion is represented by s - ct - 3 gt', and the condition 
for the turning point is o = c --st, corresponding to the middle of July, or the third 
month, commencing with the middle of April as zero. For 1 = 3, c = 3g, and, 
putting for convenience 9 = 2, we find c = G ; hence, if t = number of months after 
the middle of April, the arguments for the several months become- 

0 1 2  3 2 1 0  -1 -2 -3 -2 -1 0 

the temperature in April being the same ns in June, etc. Substituting these num- 
bers successively in the formula s = G t -  P, we find the values (R) 0, 5, 8, 9, 8 . . . . . 
for the months of April, May, June - . . . . . . . Each month furnishes an equation 
of the form T= t,,, + Rp, where t,,, = the mean temperature and 11 a factor depend- 
ing on the amplitude of the annual variation. t ,  a n d p ,  when found for spring, 
summer, and autumn, are found to rary,  and hence an interpolation is made for 
each month. We have nest  to introduce a second term to allow for a shifting of 
the epoch. Let 5 be the quantity addition to the argumeiits 0 1 2 3 2, etc., for 
the change in the epoch, and expressed in parts of a month, we have for- 

s = G (0  + 5) - (0 + zy 

May . . $14.78 f 1 . 2  I Xovember . . -21.9fi f 0 . 9  

o + x  
l+Z G (1 $ T ) - ( l  +.)' 5 + 4.c 
2 + x  G (2  + 2) - (2  + 5)', etc. 

ors=O+Gx 

8 + 2T, etc. 

P u t t i n g p x  = p, r e  obtain, in  omitting terms containing the second power of 2. 
place of the first espression for the temperature- 

T = t m  + R P +  Qu 
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For  the day or summer period we thus obtain the equations :- 
+ 1 4 O . 7 8  = tm + 5 p  + 4 q  Whence tm = - 1 5 O . 7 3 ,  p = 5.918, and q = 
$30.76 = 1,  + 8 p  + 2 q  +0.12asresultingfrom thenormal equations. 

T= - 1 5 O . 7 3  + 5.918 B + 0.12 Q f O O . 7  1 May 
June 
July +38.18 = tm + 9 p  
August +31.59 = t m  + 8 p - 2 q  
September $13.15 = t m + 5 p - 4 q  

For the ppring months:- 

? March -33O.54 = I,, - 5 p  + 4 9 
April - 9 . 4 8  = t m  + 6 q  T=-g0.18 + 4 . 8 3 2 R - 0 . 0 5  Q 
May f - 1 4 . 7 8  = 1, + 5 p  + 4 q j  

For the autumn months:- 
September + 1 3 O . 1 5  =&+ 5 p - 4 q )  

Kovember -21.96 = I m - 5 p - 4  4 )  
October - 4 . 1 3  =!& - 6 q h  T=-4.91 + 3.510R-0.13 Q 

The  above 3 values for I,, p ,  and p are represented by the forrnu1s:- 
1, = -15.73 + O.7ln + 0.96nP 
p = + 5.918-0.228n-0.1942na 

Where n = number of months from the mid- 
For Narch n = -2; for dle of July. 

= + 0.12 -o.oin -0.0a2n9 t KOV.  +2. 

The following table contains their computed values for each month (under 
discussion). 

I 
I tm Month. 

March . 
April . 
May . 
June . 
July . 
August . 
September 
October . 
Novemher 

. . . I - 1 3 O . 3 1  . . . , - 9.18 . . . , -13.31 . . . ' -15.48 . . . -15.73 . . . -14.06 . . . -10.47 . . .  - 4.91 
. . . -10.47 

I Correct. to tabular h = j + 0.14 

4.082 (-0.760) ' S0.06 
4.832 ( - 0 . 7 5 0 )  -0.05 
5.582 +0.06 

5.916 c +0.12 
5.944 f 8 + O . l l  

5.504 ' +0.09 

3.510 (-1.191) -d.ll 
2.319 +O.OZ 

4.701 (-1.191) +0.02 

Obn. - comp 
temperrloren 

If we now compare the corn- , - 0 . O 2 0  
puted and observed tempera- ' -0.14 
tures for each month, we yet  , -0.20 
End a constant correction to -1.67 
h~ of +0°.14. Applying i t  to +0.61 
the tabular quantities, the for- ~ +1.66 

tions as  follows :- 
mulne ropresent the observa- 

I 
--I 

I I 

These differences between the observed and computed values are very nearly 
within the probable uncertainty a8 given in a preceding table. 

For the winter season, the most simple interpolation seems to be the best that 
can be adopted. We find for December 1st the temperature - 2 6 O . 5 ,  the mean of 
the temperatures for November 15th and December l j t h ,  and for March Id, in 
like manner; the mean temperature - 3 O O . O .  The following table' was used for 
interpolation :- 

Mean temperature Dec. 1st . . . - 2 6 O . 5  
11 Jan. 15th . . -28.3 A = lo .?  

March 1st . . -30.0 1 . 8  11 

1 For the purpose of a ready comparison and uniformity of method, the following expression of the 
annual vnriation of the temperature a t  Van ftensselaer Hurhor is here inserted ; it compares directly with 
similar ezpressio~ls for other stations given by Rlimtz and inserted in the article (Sir John Herschel's) 
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Influence of Finds on Tempemture.--To ascertain the temperature of the winds, 
the following method was employed. By means of the preceding formula, express 
ing the temperature, a set of tables was formed-partly by direct computation, 
partly by interpolation between these computed values-of  the daily mean tem- 
perature throughout the year, and the same was set down opposite tlie respective 
hours of the day when the mean temperature is reached. Next, by means of the 
known diurnal variation, interpolated from its mean monthly value, for each day, 
these tables were completed by inserting the temperature for every hour of the day 
to the nearest whole degree. They were then compared, hour for hour, with the 

+ for escess } placed in the - for defect 
abstract of observed temperature, and the difference 

column for the respective wind as observed at  the same hour. For this latter pur- 
pose? an hourly abstract of the wind was prepared. The abstract of differences 
contains eight columns for each of the principal directions, and an additional one 
for calms. By this process, the effect of' the sniiunl and diurnal variation is at 
once eliminated, and the remaining differences can safely be left to their own com- 
pensation. The results for the months from September to January (both inclu- 
sive, have been combined for the two j-ears. The following table exhibits tlie 
results of this somewhat lengthy process. The first column contains tlle magnetic 
directions of the wind, including a line for the calms; the second, the sum of the 
differences as explained above; tlie third, the number of times the wind blew from 
each of the eight directions during the seventeen months of registered liourly tem- 
peratures and winds; the sum total, or Z u ,  equals 11534, and tlie number by which 
i t  falls short of 12SG4, indicates the number of hours observntioiis were wanting; 
the last figure in the column gives the number of hours during whicli the atnio- 

spliere was calm. The fourth cdumn shows the values of -? or the quantity by 

wliich each wind affected the temperature, the sign + corresponding to an effect of 
raising the temperature above its mean. 

C A  
92 

"Meteorology," Tol. XIV. 8th edition of the Enqclopaclia lirilaanica. 
to J a n u a r ~  1st and T i s  espressd in degrees of Fnhrenheit's scale. 

The formula leaves the followiiig diiTcrciices (0.-C.) bctwecn the observed and coniputed nioiitlily 
means:- 

The value o = 0 corresponds 

T= - 2 O . 2 0  +35O.39 s i u  ( 9  +251° 43') +Go.'i2 sin (2  o +G9' 47') +3O.20 b i n  (3 9 + 1 7 O  5'). 

In January . . . . .  -0O.2 I In Ju ly  . . . . . .  +?".2 
February . . . . .  f3.4 . August . . . . .  f l . 6  
March . . . . . .  4 . 9  I September . . . .  -2.4 

June . . . . . .  -2.5 1 Decembor . . . . .  -1.9 

April . . . . . .  +2.7 ! October . . . . .  4 1 . 4  
?day . . . . . .  +0.3 i November . . . .  f1.3 

And a probable error of any single determination of f 1O.6. The warmest day is accordingly July 8tl1, 
and the coldest March 1st. The ma i l  temperature of the year is attained April 29th and October 12th. 
The mean diiirnnl variation for the nbole year, as derived from its monthly values, is represalted by the 
form u l b  

I = +1°.85 sin (0 + G d o  55') +0°.08 sin (2 o +97") +0°.03 sin (3 e +12S0), 
with a probable error for 8ny single hour of f OO.03, the angle e counting from noon. 

5 
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n ?Z I A  X A  _ _  I A  i Mag. direction - 
I uf wind.  

Mag. direction I ~ 

uf r i u d .  ? I  

3. + 34 32:; +:..I i s.lv, + 2i.29 !El5 SP.3 
X.E.  + 135: !I2 $1.5 ! w. + 509 313 +l.G 

i J 4  t 0 . 1  E. $ 220 159 +1.4 i s. n-. $- !I!) 
S.E. +ex79 1182 $2.4 I c. -22923 6655 -3.4 
S. + 2346 1111 +2.1 I 

These results are necessarily imperfect, on account of the impossibility of obtain- 
ing ;I correct mean teinperature from so short a series of olscrvations, yet their 
ratio may be dcpciided upon. We notice that all winds tend to elevate the tem- 
perature, and the calms to lower the sainc. The frequency of the calms is greater 
than that of all the wiiids combined. Tlic difference in the temperature of tlie 
warmest and coldest wind is 2O.S; X. E., E., and W. (magnetic) winds show a 
incari d u e ;  S. E., S., and S. W. winds are from 0 O . G  to 1O.4 above, and N. and 
X. W. winds 1 O . 4  below, this mean temperature. The region included by the 
directions S. E. and S. W. (magnetic), or N. X. E. and E. S. E. (true),' being tlic 
quarter o f the  warmer winds, and the space between W. S. W. and S. S. W. (true) 
that of the colder minds. It must be remarked that, since a true north wind the 
longer it blows assumes a more and more easterly direction, the true directions 
between N. N. E. and E. point to a more northerly origin of the wind than actually 
indicated . ' 

Of the rise of temperature during certain gales, the explanatory foot-notes ill 

the tcnipcraturc abstract may be referred to; the more remarkable caws are the 
I'ollowing OIES :- 

Gi l r  of S o v m h e r  2?, 1R5.3, from the S. E. (a little F I I O W  fdiiiig). 
I~erc.nll,or In, ' *  '' 8. E. (not siiowing). 

'' nN!fmbCr 2$, " " 8. K. :lllcl s. w. ( I 1 0  snow). 
'' Felmnry 7 ,  lii54, " 6. ( 1 1 0  sllol\-). 
I '  m 1 y  7 4 ,  'I 1 '  S'll ' t  

" Sorelllllcr 20, " " s. I\*, " 

" I)ec.eniber IS, " " S.K. ' I  

" January ?!I, 1x55, " s. 1.:. 
" Fel)ruarj 1 S-I 1, 18;)5: I '  s. 15. ' 

The rtxdcr n ~ y  also be rcferred to  pp. 17, 30, 29, 40, arid G.', of the 2cl vol. of 
the Narr:itive. 
Efkl (f S w i c  ( c o d  A'&) 011 thc T C . I I ~ ~ " ' ? . ~ ~ I ~ ( ~ C . - - T ~  we combilie in like manner 

the differeiices of' observed and mean texnpcrature of all hours during which mow 
fell, ive find ;1 great regularity j n  tlie monthly valucs expressing the elevation of 
temperature during the hours of the fall of snow, due to thc conversion of latent'  
i n t o  sensible heat. Tlic follo\\-ing table exhibits in the first column the algebraic 

. - . .- ... ... .... - .. _ _  . . ... .. _ . . 
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sum of the above differences for the hours during vhich snow fell, the second 
column the number of hours, and tlie last column the rise of temperature al)o\-e 
the mean. In 1’7 months, i t  snowed during GSO hours, and rained during 60 hours. 
This small quantity of rain fell in the month of Ju ly ;  snow also fell during 10 
hours in this (warmest) inontli. 

1 ZA j i 
I- -- 

l!l’.o : July . . . . 
August. . . . 

March . . . . ! ) .3  ‘7 Prpternber . . 
April . . . . 6.4 ’7 October . . . 

June . . . . - & I :<ti - 1.3 2 December . . . niay . . . . 

On the average, during the whole J ear, tlic scnPiLlc heat was increased during 
the fall of snow t)y 7 O . i .  

The bearing of this source of cliange of the temperature on the alternation of 
relative cold arid m r r n  periods during the winter season, will be further illustrated 
in the following analyses of these undulations. 

Reczimwce of Jliixinitr of Cold driri?,g Tli’i~kr.--Lln alternate variation from coni- 
paratively warmer to colclcr extremes, taking weelts to perform their cycles, has 
before been noticed in the arctic regioiis of America. These returns of masima of 
cold, their c:Luses, periods, and amplitudes, now deserre our particular atten tion. 
Dr. Kane, from various notes in his logbook, seems to be inclined to consider the 
phases of the mooii as intiinntely connected with the subject ; on page. 5.5, Vol. 11. 
of the Karrative, he remarks: “There is R seeming connection between the increas- 
ing cold and the increasing mooiilight.” Uiidcr date Nov. ZSth, 18.34, he entered 
the follon.ing remark in tlie log: “ The moon first appeared above tlie hills to S. 
and S. E. Tlie depresion of the teniperature, xiid tlie general transparency of the 
atmosphere, is again noted as material for discussion.” Dee. ls t ,  18-34, he s a ~ s  : 

“ With the cessation of witid, tlie absence of cirri, and the increased brightness of 
This immediate influ- the moon, the atmosphere grows sensibly colder. 

ence of the moon is a matter of frequent observation. The  full moon season, with 
cloudless nights is always in correspondence with the lowest mean temperatures of 
our meteorological record.” The  following discussion has been macle in accordance 
with these notes. 

To eliminate as much as possible disturbirlg influences, particularly tbose pro- 
duced by the winds and precipitations, the average of the mean daily temperature 
of a number of consecutive days has been taken, and it was found, after trials 
with 3, 5 ,  6: and ’7 days, that the period of G days answered best, that is, brought 
out in the p1:tinest manner, tlie marc21 of the tempwature during the winter season, 
the general features of the curves being tlie same for any of the above periods. 

The  epoch of the G day period vas so selected that the highest and lowest teiii- 
peratures should, as near as may be, fall towards the middle of a period. These 
avcrfige values were nest  cornpared with the mean temperature deduced from the 
half’ monthly Ineaiis ii i  ortler to exhibit the deviation of the observed average values 

:;: << 2: 
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warmer 
colder 

above or below the mean temperature, 5 indicating { ] than the' mean. 

These differences are hcrewith presented graphically by full lines; the phases of 
the moon are marked opposite the corresponding dates, thc new moons being given 
at the top, the full moons a t  the bottom, of each diagram. The  investigation com- 
mences with Nov. 3d, and ends with April 13th, for the winter 1853-54, and in- 
cludes the time between Oct. 19th and April 16th of the second winter. Between 
these intervals, the mean half monthly temperatures are below -1 0". Tempera- 
tures observed after Jan.  %th, 1855, haw been taken from the abstract in Vol. 11. 
of the Narrative (corrected for indes error). They are probably subject to small 
corrections, and lience have bcen dotted in the diagram. 

The  wavy line above the zero line indicates the number of hours during which 
snow fell in the corresponding G day period ; the numbers in the vertical column 
answering also for the hour scale. The wavy line below, or on the negative side 
of the temperatures, indicates the number of clear days in each 6 day period, and 
in order to use the side figures also for this day-scale, the number of clear days 
was doubled, 12 being the maximum indication of G clear days. 

c 
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These diagrams fully bear out the observer's remarks, viz: that  the lowest tem- 
peratures are reached about the time of full moon. Setting aside some small de- 
viations in the regularity of the curves (of temperature), there is not a single 
esception to the correspondence of relative maxima of cold near the cpoch of the 
full moon, and of relative minima of cold near the time of' new moon. The period 
between any two consecutive masima of cold from five intervals is.2Y .2 5 1" .9, 
and the same between the minima of cold from four intervals 2Sd .5 + 2d .4, for the 
first winter, and 2s" .S -I- - 1" .5 (from five intervals), and 2Sd .8 & s . 3  (from five 
intervals), for tlie second minter, respectively. Combining these four d u e s  with 
the application of weights according to the respective probable errors, the resulting 
period for the recurrence of cold becomes 27".7 f 1" .O. The synodic period of the 
moon is 2gd.6; somewhat longer than the period just deduced, but by no nieans 
incompatible therewith. 

If we now follow the curve indicating the duration of the fa11 of snow, we find, 
in the two winters, mnsima near tlie period of new moon, thus accounting, in con- 
formity with the previous investigation, for the rise in the temperature; the 
average elevation above the mean temperature for the six winter months, during 
thc hours of snow fall, being, according to the table, 13". The superior masimum 
of Dec. 2'7th to Jan.  1st (first winter), when it snowed during 44 hours, is particu- 
larly instructive. 

The  lower wavy line indicates maxims in the amount of serenity of atmosphere 
near the time of full moon, better marked in the first than in the second winter. 
The  above special case of Dcc. 29-30, is again interesting as conspiring to an ele- 
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vation of temperature by the nearly total obscurity of the atmosphere during the 
six d a p  in question. 

The mem amplitude of the wave in the winter 1823-54 is 1 9 O . 4 ,  and in the 
winter 1S54-55, 2 0 O . 1 ,  or 19O.S from an average during these two winters. 

I t  has been remarked by an eminent astronomer that, if the moon emits any 
sensible heat, it  is probably expended nnd becomes apparent by a tendency to dis- 
appearance of clouds under the full moon. Supposing this to be n fiict, it would 
seem that the powerful radiating force of the earth's surhce, called into activity 
under a clear sky, produces, as :I secondary effect, the phenornenon of grentest cold 
at the time of full moon. The  process is going on gradually, and, when combined 
with the tendency of a fall of snow about the period of' xiem moon, would fiivor 
the production of the caloric waves observed during the winter season. These 
waves could not be cxplained either in range, duration, or regularity, by the effect 
of various winds and calms, since their total effect could only amount in masima 
to G 1 O, according to the previous investigation. 

A maximum cold will be produced, as stated by Dr. Iiane, by a concurrence of 
the time of full  moon with a perfect calm mid a great transparency of the atmo- 
sphere, during the middle of the winter season. The opposite effect requires, for 
its full development, ;I concurreiice of the time of ucw moon with a continued fall 
of snoiT', a generally obscured atmosphere, and winds frorn a direction between 
E. K. E. and E. X. E. (true). 

Enough has been shown to make these alternations of relative cold and warm 
periods in winter an interesting and instructive suhject fbr further study, spccially 
with a Tiew of tracing out arid confirming the nppnrent connection of the concur- 
rence of the two principal lunar phases, with a tendency to obscurity and tran- 
sparency of' the atrnospherc. 

I n  accordance with Prof. Dove's inrestiptions of the return of cold about the 
11th of May, the mean daily temperature on May 13th  (1SG4) of +2".8 was 9 O . 3  
lower than tlie computed (bj- preceding forniula) temperature.' 

Bozir!r/ Corrcc~io~zs j b  Periodic licriutio)/s.-The folloiving table for reducing the 
mean of' observations takeii at any hour of the day to the true mean temperature 
of tlie day, has a sitnilar arrangement, and was prepared for the same use, as those 
given for other stations in the Smithsonian hfiscella~icous Co77eclioi~s of il.leteoroZoyicm? 
ant7 YlyKical Tables, by Prof. A. GuTot (2d edition, Washington, 1858). The 
figures necessarily present some anomalies, since tliey are derived directly from a 
series of hourly observations extending o w r  seventeen months ; they present, 
therefore, only the differences between the hoiirly arid the true means. 
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ARCTIC AMERICA-TAX I~ESSSELAER UAI~DOII, Lat. :go  si', Long. '70' 53' IT. of Greenwich. 

Corrections to  be applied t o  any-hourly or Ret of hourly ohservatioiis to obtain the mean 
temperature of the day. Degrees of Fakrclll~eit. 

The hours 7 A.  RI., 2 P. M., and 9 P. N., are those of the hlannheim Meteoro- 
logical Society, adopted at  the military posts of the United States and by the 
Smithsonian Institution; the hours 3 and 9 A. M. and 3 and 9 P. M., are those 
proposed by the Royal Socictj-. Of the bi-hourly series, the observations at 10 
A. M. and 10 1'. hl., will give a very close approsirnation; the sum of the squares 
of the tabular monthly values is a maximum, and the temperature at tlicse hours 
does not change as rapidly as at  other hours. Of the three-hour series, the hours 
7, 2, and twice !) are most convenient, but less accurate than the hours 6, 2, 10. 
The hours 2 and 9 A. Rl. and P. bl., linve the least sum of the squares of the 
montlily values; these hours are most suitable for cases having a sufficient number 
of' obscrrers, or for fully organized expeditions. 

&Zar Iiudiciiioii.-After the return of light in the spring of 1S54, a thermometer 
was exposed to the direct action of the sun. On and after April loth, the statical 
riieasiire by means of a black bulb thermometer was adopted. In  connection with 
these observations, the estimated amount of solar light was also noted. From a 
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note, Oct. lDth, 1854, i t  appears that the numbers espressive of the quantity of 
solar light have the following signification :- 

1 Entirely clear. 
2 Slightly obscured. 
3 Clouded. 
4 Misty and dark. 
5 Escessive obscurity. 
The sign 0, which occasionally occurs, probably indicates either no observation, 

or snowy or rainy atmosphere. There arc a few apparent anomalies in the follow- 
ing tables, the temperature indicated by the black bulb being somewhat lower than 
that indicated by the shade thermometer with an overcast sky. These may arise 
from a slightly erroneous index error, or occasional observing errors, or different 
localities of exposure. 

The following record of the observations of the temperature by tlie black bulb 
thermometer exposed to the solar rays, contains the corrected readings, which ren- 
ders them directly comparable with the readings of the preceding general record, 
and has been inserted for the use of those who may desire to further investigate 
the subject. 

. 
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1 1 0  4 1 1 1  4 ' 1 4  1 '  ... ... 1 ' 1  I 1 1 1 2  1 1  

READINGS OF T E E  BLACK ISCLI3 THERMOMETER, AXD CORRESPOSDISO S O T E S  ON T H E  SOLAR LIGHT, 
OBSERVED AT TAX RESSSEIAER HARBOR, 

In April, 1854, in Lat. 78' 37', Long. ;Oo 53' W. of GreenFich. 

Espressd in degrees of Fahrenheit's scale. At meteoroloFical observatory. 
~ ... . . .- .. .- - . .. .- -. . . - . . . .. - __ . . . - - . . . . - .. - . .. . .- - - 

Ilonr. 10:h. I l t l i .  12th. ' 13th. 1 1 t h .  I . i i h .  16th. l i t l : .  1Sth.  I 19tl1. I 20111. 21*1. TZd. j 'L7d. 2401. --- -------___- '----- 
0 ,  u 0 . 0  0 0 C ' 0 . C  0 

111. ... ... 

8 - 4.0 +l0.0- 2.0 ... I ... + 2.0 12.0 4.0+ 5.0'+ 4.0+12.0 ? +16.0' 7.6 8.0 
9 - 2.0 + 6.0*+1.0+ 6.2 ... + 4.5 12.0 6.0+10.0:+ 5.5 '+ 8.0+20.0+22.0~ 13.0 15.0 

10 + 0.5 - + l O . O  + 1.0 6.0 ... + fj.0 12.U 8 . 0  +11.0;+14.0+14.0 f17.0 +13.5; 13.0 15.0 

xoon + 2.0 + 4.0+ 2.3 l l ) . ( l  +ti . ( )  + l O . O  ? ... + 1 4 . ~ ~ 1 + ~ . 0 + 2 5 . 0 + 1 6 . 0 + 1 ? . 0 t  21.0 27.0 
13  + 1.8 + 1 . A +  5.0 12.0 ... f10.0 25.0 2(i.O+ 6.Oif12.0 f l G . 0  +Zt i .O+Zi .O!  20.0 23.0 
14 - o.ti + 2.1.1 + 7.0  io.(^ + 5 . o  + 6 .0  '75.0 u.o +ifi.oi+ii.o +25.0 +ie.o +So.o, ~ 3 . 0  z ~ . ( I  

15 - 1.5 + 3 . 5  + E.0 9.0 +4.5 + 3.0 20.0 22.0 +10.0;+16.0 +22.0 +17.0 +33.0' :-:0.0 90.0 

17 - 2 . 5  - ~ . n - i . o  ... i + ~ n  ... 18.0 & . ( I  ? i+is.ci+ii.o+i4.2+".nl 14.o 9.5 

IS  -10.0 -1s.o- xti, ... +.LO ,., + 5.11 4.0- w:+ xo+ 4. (1+i i .o+  6.0. ti.a+3.0 
20 - $1.0 -20.5 ... ... ;+!!.(I ... u.o+ 4.0- 4.0:- 4 . s+  3.n+ n.o+ 2.0; 3.0 ... 
22 ... ~ .., ... . . . .  I . . . ,  ... ... . . . I  ... I -?  i- 4.5- 3.0 ... 0.0 ... 

... ... , ... ... : ... ... ... 1-13.9 ... ' ... ' ... ... i ... 

11 + 1.0 t+lO.0+ 2.0 12.0 tC .0  + 9.0 t I 5 . 0  8.0 + f;.ll!+li.5 + 9.0 + 4.0 +24.0) 16.0 19.5 

16 - 2.0 + 5 . 0 +  7.0+ 8.0,+5.0 + 3.3 '70.5 20 .0+  n.(~~+15.0+n(~.0+15.0+25.(1! 21.0 14.0 

18 5-7.5 -11.0- 1.9 ... :+4.5 ... 14.0 6.0- 2.0'+ S.V+ 7.~1+14.0+ 9.0: 13.0 2.0 

21 ... , . . . ... ... '-1.5 ... ... ... ... 5.2-  4.0- 3.2 ... ;+ 1.8 ... 
... ... . . . I . . . .  ; ? ;  . . . ' . . .  . . . I . . .  ... 

I - ! 
... ~ ..' . Midn't ... . .. . 

.. _ -  -~ ~ __ 

lh. , ... j 
3 ~ ... 

. . . I . . .  . . . . . . .  . . . . . . .  ... ... : . . .  ... ... . . . / . . .  1 

: : : /  ... . . . . . . . . . . . . . . . . . . . . . . . . .  1 

4 i 1 i . . . i 4 . 1 1 3  : j :  ... 
: ! ; I . . . + . . . , ! 2 , l  1 1  1 1 1  4 . 1  

... ... : . . . :  . . . ' . . .  I . . .  . . . ' . . .  I . . .  ... 1 , . . .  . . . '  1 
... ... I . . . : . . . , . . .  ... ... I . . .  ... 1 : l '  ... 1 

3 1 1  . . . ' . . . '  l . . . .  1 1 1 1 ... 1 
. . . I  1 .  1 :  ... 

. . . i . . .  1 . 1  1 i 1 l 1  1 1  1 i ?  1 
1 I l : 4 l ; ! 4 !  l !  ... . . . i  1 1  1 1 1 ' 2  2 ' 1  

11 : 4  2 1 ' 4 1 ' 4  2 , . . .  ..:1 1 1 1 

14 ~ 4 2 :  1 '  2 / 1  1 1  1 I l . l  
15 j 4 '  2 1 /  4 4 ; 1 ; 1  I l i l  1 

4 l i 4 I I I l : l  1 1 1 
: I . 4  4 li4 1 . 1 ' 1  1 :  ... 1 
:i ... 4 I:4 ' 1 ' 1 1 2 I ... 1 
4 ... , 4 ii4 1 ~ 1 I 3 ... 1 

17 4 '  1 
IS 4 .  1 
1 9 . 4  1 
20 : 4 1 
21 ... ... . . . I . . .  i 4  . . . .  ... / . . .  ... 3 '  ... ... 
22 ... ... I . . . ! . . .  ... ... i . . .  ... : ) ' . . .  ... 

Midn't ... ... . . . ! . , . . . . .  ..: . . , . . . .  ... 4 ... 

Koon 4 I 1  2 ... ... 1 1 1 1 

... ... ... ; ... ... ... : ... ... :< ... ... "3 j ::: 
i 

1 . 2  1 

3 1 1 
3 2 1 
4 1 1  
4 1 1  
... ... 1 
... ... 1 
... ... 1 
... ... 1 

. - . - - . - - - . -_ -- _- - .- .. 

* Corrected from 10" to lC.O. 
$ Cliaqed from 5 to 15. 
)I The original has 0 ; tlic column for clouds indicates 4, as above. 
XOTE.--The observations are made with mercurial thermometer KO. 1 ; by comparison with the observatory 

t In the original, it has the sign -. 
5 Corrected readiiig, tlir original heing 9'. 

standard at w, Its correction was -0O.1. It was not thought necessary to apply this small correction. 
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READINQS OF TEE BLACK BULB THERMOMETER, AND CORRESPOSDISG KOTES ON THE SOLAR LIGIIT, 
OBSEIWED AT TAN REXSSELAE~ HARBOR, 

In April and May, 1854, in Lat. 78' 3i',  LOIIS. 70' 53' W. of Greenwich. 

Expressed in degrees of Fuhreuhcit's scale. At meteorological observatory. 
___ - _______ - __ ___ 

I 1  
- 

Hour. 1 25th. ' 26th. I 27th. i 24th. j 0 t h .  I 30th. I Int .  ' ?(I. I 3d. 4th. ! 5th. I 0th. 7th. ' 6th. 9th. ---- I-- ---- I ------ 
o ; o : o l o l o . o , o ~ o  111. 1 .O. . . . .  i ... ;+4 .o ,  I O :  ... ! .:. I ! .:. . . . .  j ... j t t i . 5 j + 2 . 1  ... : ... ,+a ... O ' O t O  

2 ... -1.0 ... 1 4.0: ... ... . . . j * -  6.0 3.5 . . . . . . . .  9.8'+14.0 
3 9.7. 17.0 
4 [ ::: 4.0+ 4.2; 3.0: 7.0 8.0 12.0 ... I 12.(1'*4.0' 6.5 '  1.U 10.5 11.3 20.0 
5 

I$. 3.0$ 1.0- 3.8. 3.0.4- 5.0+'.+.0+'9.0 ... I+ 1.0*4.5' 5.n+ 0 . 5 +  7.5 

5.0, 5.11, 4.3 8.0 8 .3  14.5 ... 
8.0 12.0' 5.91 6 . 0 ;  12.0 13.0 21.5 ... 
6.1) 20.0 10.01 I(!.0! 15.0 15.0 2ti.U ... 11.0 1ti.v 6.6' 8.5: 1:M 14.0 29.0 

8.0 25.01 12.0! l b .U ,  16.0 25.11 28.0 
10.0 213.0. 15.01 1i.01 16.0. 23.0 28.0 
12.0 30.01 18.0. 20.0, 16.11 22.0 19.11 

1 3 12.5 32.0' 23.01 22.0~ 18.0 20.0, 22.n 
11 
15 ' 15.0 2ti.nl 22.51 22.0 20.u 20.0 
16 18.0 25.0; 22.(!! 14.0' 18.0 22.5 211.i~ 

13.0 22.0: 23.0i 1:<.0! 15.0 22.0 17.11 1i 
18 I S.11 20.0 20.0 12.0' 15.0 '  11.0 14.0 
19 7.0 18.11 17.U 8.0: 13.0 9.1t+lO.O 
20 !+i .s  15.0 IZ . (~  8.0; 11.0 P.O 
31 1 + S.U+ 6.01 6.01 10.0 5.0 
r; I ; ( I . ~ l ~ + 4 . ~ ~ , + 9 . ( 1 + 1 . ( ~ !  -1.0, j 3.0 11.0 14.0. 12.5 
23 i : . . . I . . . :  

7.5 7.U 5.6 5.5/ 10.0: 8.0. 24.0 ... 
... 
... 14.5 21.0 19.0 17.0 
... ... 
... 

... 

... 

... . . . . . .  
... . . . . . .  
. . . . . .  ... 

... . . . . . .  ... . . . . . .  ... . . . . . . .  
... ... ... ... . . . . . .  . . . . . . .  ... 

9 

1 12.0 26.0' 21.0, 24.0, 82.0 21.0 2!+.0 

... ... I ! i 

Jlitlu't I i 
-. - __ __ __ 

* Thc sign is mnuting in tlir nriciiial. 
On May 2d, tlie S I I ~  vas  olwarerl during thr grwtvr pirt  of tlic thy. 

Zeros in the abstracts. 
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6 i 23.2 7.0: 9.6; 14.5 18.5  I E . ~ I  20.0 l ( i . 5 ,  ... ~ ( I . ( I  :W.O 20.11 30.1, 24.0 21.0 I 7 j 32.6 9.0, 11.0/ 22.2 20.0 21.11 16.11' ... Y6.0 36.0 26.0 40.0 28.1) 26.0 

9 ' 2 i . 1 1  13.5' 15.(1! 16.(1 2B.0 li.(t, 311.:$ 21.0 ... I 31.0 2 i .0  28.0, 27.5 27.0 32.1 
10 120.0 17.5  211.0, 20.(\ :j1.5 20.0 28.1) 24.11 _.. I :M.~I, 29.5 30.0 34.0 .i-i.0 32.0 
11 15.0 20.0 2ti.O; 27.0: 31.0 22.5: 54.0 :$l.il ... ' 33.0 :<0.0 311.0 39.0 31.5 35.0 

... I 38.6' 30.5 30.0 4S.0 34.0 31.0 
1 3  ! 13.0 26.0 34.01 22.0:  32.0; 25.5' 36.0 36.0 43.1; 32.0 30.0 40.0 31.0 32.5 

46.0. 3s.0 29.0 44.11 29.0 35.0 14  , 11.5 28.0' 38.0. 24.0' 31.0: 26.0, 2!).0 23.0 

16 13.1 16.0' 20.0, 22.0 29.0, 29.0; 23.U 25.C 30.71 3i.O 2i.11 35.0 23.0 34.0 
17 ~ 12.0 14.0 21.111 21.0; 29.01 25.0 24.5 24.0 ... 29.01 33.0 21.0 31.5 25.0 39.0 
18 ! 11.0 13.5 l i . O  17.0 30.4) 25.0 23.5 17.5 .,. 23.0) 32.0 23.0 29.5 25.0 29.0 
19 ~ 9.0 IZ.:~ 12.0 11.5 25.0. 22.0 zi.(1+13.11 ... 1 20.0: 31.2 19.0 27.0 2i.0 27.0 
20 I 10.0 10 0 8.3 30.0 14.Gi 18.0 20.0 ... I ... I 17.0: 29.0 17.5 24.0 25.0 26.0 
21 10.0 9.0 10.5 8.0 18.0: 12.0 17.0 ... ,+10.0i 15.0; 20.0, 16.2 21.0 18.0$23.0 
22 1 10.4 E.O 11.0 i.0 12.0, 11.0 16.0 ... 9.0! 12.01 17.5 11.0, 79.5 16.0 ... 
23 '+ 9.0 7.0 13.0 3.0 14.0. 10.5 14.5 ... . 8.0. 9.0' 17.0 11.0 18.0 18.0 ... 

Midn't I ... $- 9 . 0 +  2.04- 8.0+ 8.lI+12.~1 ... + 9 . 0 +  8.(1:+13.4+10.0+14.(1+16.0 ... 

A . 25.0 11.5, 13.2, 1fi.t; 23.8 24.0 22.0 i!1.5: ... ~ x . 0 ,  :%.it 30.o 34.0 :E.O 3b.0 

xoon i 11.5  25.0 32.0, 24.11 311.2: 24.0: 40.0 40.0 

15 ; 13.2 2.0' 34.0' U.O! 31.5i 28.5' 27.0 23.5 411.0; 31.0 43.0 24.0 39.4 

_--- i 1  __ ~ 

READINQS OF TIIE BLACK BULU TtlERMOMETER, AND CORRESPOSDING SOTES ON TIIE SOLAR LIGHT, 
OBSERYED AT T A X  RENGSELAER HABBOR, 

I n  May, 1854, in Lat. 78' 3?', Long. 70° 53' T. of Greenwich. 

Espressed in degrees of Fahrenheit's scale. A t  meteorological obsermtory. 

i h .  +14.0 + xo'+ 5.(+ ~.i+ 6.0 + U.CI'+ILO +im ... +IO.O ~ 1 3 . 0  + i ~ o  +i i .o  +im+i;.n 
2 15.0 7 .6  4.11 i . ( I  7.0 1O.Cl 2 ! . 5  13.11, ... 12.0 16.5 13.5 12.0 17.0 le.0 
3 j lS.0 7.7 2.0, 10.6 12.11 9.0 23.0 15.0 ... 13.0' 23.2 14.8' 16.0 22.0 2lj.O 
4 ; 20.0 6.0 5.0' l:$.(l 14,tt 13.0 2ll.(l 15.0; ... 14.0 27.0 16.0 22.0 20.0 26.0 I 6 I5X3.0 6.2' 6.,l! Id.() 17.(t 13.0 1S.O Iti.0 ... 211.0 30.2 17.0  26.0 21.0 36.(1 

* The original has Os. 

May 14th. McGary returned, reporting open water a t  Fog Inlet as far 88 the eye could see across the channel. 

Yay 20th. The sun is now acquiring power in the middle of the day su5cient to soften the snow 011 the 
surface, and black objects Ij ing u p n  i t  sink quite fast. 
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4 . . . 4 : < 1 1 1 3  . . . . . .  : . . . . . . !  . . . . . . . . .  "*< -. 
... ' ... I ... . 

hlidn't 4 ... 4 2 1 ' 1 1 4 , ... ... ... 
-. - .- . . . .. . .. .. . . . ... . . -. .. ... - 

* Zeros in the  original. 

READISQF OF T H E  B L A C K  &'LE TLIERJIOMETER, A S D  CORRESPONDIXG SOTES OS THE %LaR LIGHT, 
uBSERVED AT VAN I:EXSSEI.AEIL HARBOR, 

In Mag atid June, 1854, in Lnt. 183 S T ' ,  Long. 700 53' 'Ar. of Greenwich. 
Expressed in degwcs of F:ihrerilieit'a scale. At uieteorological obserratory. 

. - . - . .. . . . .. . -. .__. - . - -. _ . - - - -. -. ~ - 

0 , 0 u : ', 
i I 

Hour. 25th. I ? S t h  F t h  ' Strth. ' 31si. 1st. 2d. 35. 4th 5th. 611:. i 7th.  I 8th. 1 9th. ' 10th. ---- 
:, ; L 

2 
3 

7 
8 

1 3  32.0 41.0 40.0, 43.5 '  42.0' 38.0 34.11 37.0 33.7 36.0 36.0 36.0 42.0 35.0 41.3 
14 ' 33.0 42.0 4'2.0 42.0 41.0 39.0 31.5 37.0 34.5, 3ti.O ~ R . o I  44.0 36.0, 42.5, 42.0 

31.0 41.3 3R.O' 39.4 40.0 37.5 34.5 3ti.O 35.0' 36.2 36.0' 44.0 34.0 46.0, 44.0 15 
1 6  32.0 41.0 42.0 39.0 40.0 38.0 34.0, 33.0, 34.0. 37.2 31.51 35.0' 34.0' 36.0' 43.5 

18 30.0 ... 40.0 35.0, 39.0, 3 . 0  34.0 31.7 30.0' 30.0 2d.2i 35.0 34.0' 35.5 45.0 
19 39.0 34.5 36.0: 36.0 34.5 34.5 29.0! 29.0 30.01 38.0 31.0, 34.0, 3'2.0 
20 30.ti ... 36.01 31.0 37.0; 35.0: 34.0 31.5' 30.0~ 28.0 2G.Oi 37.0$30.O1 26.0, 31.0 
21 30.0 ... 31.0j 30.0 37.0' 34.0 33.0 2Fr.O 3 1 . 0  2ti.0 2$.0! 36.0 ... 34.0 29.0 
"2 30.51 26.0 34.0 34.0' 32.0 28.0 29.01 29.0 Zi.O/ ;(LO ... i 30.0 26.0 
23 25.0 ... +W.o 25.0 32.0 118.0 3 1 . 0  28.0 ~ : I . ( I !  26.0 25.01 J1.0 ... ~ 30.0 26.0 

hlidu't $26.0 ... ... (+25.0+29.0 +27.5,+2!kv +2a.(i +28.1l/+?4.0 +LXO~+L4.0 ... j+26.0+27.0 

I 
17 31.0 ... 40.0. 36.0 39.0 36.0 31.0 32.5: 31.~11 35.0 :XLCIJ 35.0 34.0 36.01 44.0 

80.5 ... 

29.0 ... 

i !  - ... ___ -- . - --_____- __ - . _. _ _  -. 
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READIS06 OP THE BL-4CK BULB TIIEHJIOJIETER, ASD CORREGPOSDISG XOTES O S  TEE SOLAIL LIGHT, 
OBSERVED AT VAN RESWELAER ~ A R B O B ,  

111 Julie, 1851, in Lat. ' is0  37') Long. ' ioo 53' W. of Greeuwidi. 
Expressed in degrees of Fahrenheit's EC&. At mcteorologid obsermtory. 

- - . - -~ 
]jour. I i i th .  . im. ' m i r .  . i1tt1. j 15th. 16111. n i 1 .  : 1 s t ~  ' iwi. miis. ?ict .  Fin. mi. 24th. zrttl. --------____------ 

0 : c  (i , L ! "  0 . 0  c 
lh. '+&.0 +;3.5 +&.0 +2s.@l+0.0 4 1 . 0  $33.0 +3S.0 $33.0 $34.0 SR1.0 +;l.O $31.5 +:1.0+34.0 
2 27.0 25.0 25.0 30.0' 43.9 29.0 34.U 3K0 33.0 36.0 31.5 31.0 31.5 34.0 39.0 
3 ' 27.0 25.0, 24.0, 30.0 26.0 34.0 31i.0, 33.5 36.0, 33.0 31.0 31.5 33.0 33.0 
4 I 30.0, 05.0 24.0 29.5 35.U 25.0 4(1.5 42.0 33.5 37.0: 33.6 30.0 31.5, 37.3 34.0 

6 32.2 29.7 29.0 34.t; ... 34.5 40.1. 36.8, 42.1 34.3' 34.0 35.7 29.5 39.7 40.0 
7 32.0 30.ti 29.8 33.4! P26.i 24.3 40.0, 3S.5 46.(t :32.0; 34.6 36.2 30.0, 40.0 41.3 

5 I 32.1 26.0 29.0 34.y ... 3ti.o 40.4 :m 40.0 38.0' 3 3 . ~  38.1 2 8 ~ 1  38.0 38.0 

8 ' 36.0. 37.0 30.0 3(;.01 31.0 3'7.0 3S.0 36.0 4Y.O 34.0, 34.6 3 S . i  33.1 42.3 48.0 
9 i 3e.u 4o.u 30.0 39.(r; :<$.(I :js.u 40.0 44.0 eo.ci 34.0 :M.O 4 . 3  34.0 41.2 43.0 

' 

10 . 41.U 41.U t42.0 40.(1 40.0 44.0 42.it 45.0 53.0 :g.O' 34.0 37.2 34.0 42.1 45.0 
11 40.0 40.5 33.0 49.0/ 46.0 46.0 39.0 46.0' 54.0 34.0 35.0 38.U 35.0 44.2 45.0 
Noon ~ 40.5 41.(1. 33.0 46.0: 45.0 44.0 42.0 49.0 50.0 40.0 52.0 36.2 3i.O 46.2 45.0 

13  ! 40.0 41.0, 32.5 4S.lrl 46.0 43.0 41.tI 4!l.il 46.0 40.0, 54.0 4.0 36.0 &.(I 43.(l 

15 1 4 1 . 0  41.(1 34.(l' 49.01 49.0 39.0 33.0 45.5. 49.0 29.0, 52.0 35.0 43.0 42.0 40.0 
14 i 41.0 41.5' 33.0 4s.71 47.0 38.0 36.0 4ti.0 49.0 34.0, 52.0 37.0 40.0, 44.0 40.n 

16 I 40.0 41.0' 33.0 48.0; 45.0 39.0' 39.5 43.0 4.0, 29.0, 5ti.@ 37.5 46.0 41.0 37.5 

18 i 40.5 41.0 :U.U 44.01 49.0 39.0 40.0 3s.0, 42.0 31.0, 42.0 35.11 45.0' 40.0 35.0 
19 ! 36.0 31.~1 33.0 41.0. 41.0 x . 0  47.0 ~ B . C I  42.0 30.!1 3s.n %.(I 3h.o 38.0 35.0 

36.0 32.u 29.0 38.0: 40.0 35.0 46.0 33.0 36.0 31.0, 3ti.2 33.0 3 B . I ) :  3F.V 35.0 

17 : 40.0 41.0: 33.0 46.01 4G.O 39.0 40.0 38.0 43.0 30.0, 5ti.0 35.0 4ti.O 41.0 34.0 

21 35.0 Y32.0 29.0 36.0: 41.0 34.0 44.0 38.0 36.0 31.0 33.5 X.0 31.0. 37.0 34 .5  
34.0 3ti.O 29.0 38.0' 40.0 32.0 40.0 34.5 40.0 32.0. P31.4 33.0 32.0 36.0. 33.5 

23 32.0 25.0 30.0 3ti.0j 34.0 33.0 39.0 34.0 34.0 30.2' 32.0+30.0 33.0 35.0 31.0 
+32.0'$35.0 $34.0 Midn't i+Y3.0 $28.0 $31.0 +1.(f!$40.0 $33.0 $38.0 $34.0 $34.0 $-29.i $32.0, ... 

I I . - - .- . . . -. . ... . __ . . . . __ - __ . . __ ... - . .- . _. . . . .. . . . . ... - .- - 

- 
Hour. 11 th .  12111. 131L. 1411. : 13111. 1611i. I 17th. ' 1Sth.  19th .  ' 20th. ? l i t  Bid. 2'16. I 21th. UIh. -------__---__--- 

1 1 1 .  4 4 3 1 1 2 , 1 ' 4  1 4 4 4 1  2 3 , - 4 ' 4  2 1 1  q 2 ' 1 : 4  1 4  4 4 ' 2  3 
3 . . . '  3 3 1 1 4 i  2 ;  1 ' 4  1 4 ' 4  4 ;  2 3 
4 
5 3 

2 

2 3 3 ' 1 i 1  

14 i 2  4 3 1 1 

16 
1 7 . 1  4 . 3 : 1 ; 1 : 2 ! 1  4 1 4  4 1 4  1 . 3  2 

20 : 
21 ... ... 
22 
23 ... ... 4 i 1 1 1 4 1 4  2 :  3 3 4 1 :  2 3 3 hfidn't . ... ... 4 ~ 1 1 i j 1 j 4 1 4 I 4 

I . - - _ _ _ _ _ _ _ _ _ _ ~  __ . . .- - __ -. - - . . -- -- 

* Corrected from 2 3 O  to 32O. 

4 5 
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~ ~ E A D I X Q S  OF THE BLACK BULB TIIEILMOUETER, AND CORRESIWSDISG KOTES os TIIE SOLAR LIGLIT, 

I u  J u n e  and Ju ly ,  1854, iri Lat. 78" ST', Long. ' i o o  53' 'X. of Greenwich. 
OBSEltVED AT \'AN R E S S S E I A E K  k R B O R ,  

Expressed i l l  degrees of Fahrenheit's scnlc. At  meteoro1ogic:il observatory and Fern Eock Island. 
- ___ ~ __-.- * 

Ilmlr. 26th. 27th. 25th. 1 !3111. I Wth.  191.  I 3 1 .  ' 4th .  i 5th. G i l l .  7IL. Fth. ' 9th. 10th. ' I l l h  

16 " 1 4  4 ... :i : ! I 5 1 2  

1 6 1 2 ' 4  4 ... 3 2 i l I 1  
19 ! 2 !  4 2 4 ' 3 .  3 .  l !  1 

1'; ! 2 ! 4  4 ... i : i  2 ; 1 ! 1  

Nl : 3 1 1 ! 1  1 4 4  

I 4 4 1 0  2 1  1 1 
1 4 4 '0 2 ! 1 ! 1  

1 ... 4 2 1 1  3 
1 ... 4 4 ... I 1 I 2 

... ::: i l 

* Prolmbly 37O.0. 
June Z(;tli. Tlwrmonicter KO. 1 broke : mercnrial thermometer No. 17 supplied its place. Ry comparison 

with tlw obwrratory standard, it? indca error is 1O.0, or its corrwtion -l'.(l, n l i i r l i  11m been applied. 
July 1st. Tlie ice, tlie past two days. tins changed ramarkally : tlw water i;trcamc from the hills commenced 

running yesterdar, and the warm weather has caused large pools on thc surface 01 the ice in the bay, covering 
it to tho deptli of serernl inches. 

Its place was dupplied by KO. 1 6  ; its correction, from com- 
parison with observatory standard, is -1@.2, and. with Taclinbue's standard. -07. ' i .  The correction -1O.0 was 
applied in the table. The water in the streams is still incraasing, and the  nor diaappearing fast from the hills. 

+ IIighrst ternprrature observed. 

July Zd. Thermomoter No. 17 broke at 9 A. 31. 

July 3d. KO observations. 
July 5th and 7th. The stream3 from the hills increase. 

On thc 3rl :mrl 4tll> young ice forms under thr  effect of a clear sky. 
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22 ... i ... 33.7 3ti.O; ... i 56.1l 
23 . . . .  ! ... 33.5 3 5 . 0 ;  ... I 5 7 . 0  

56.(1 41.4; W.0, 37.0 37.9 ... :<;.(I 43.0 41 
5!l.(l 41.5 37.5 37.(l 38.3 ... i 44.0 41.0 39 

__._ .- __ r- 
* Zeros in the original. 
t Tlleeo and other zeros nre inserted by G. Riley, who had been on Watch from 6 to 12 since the 5th inst. 
Jtilp 17th, et(:. No ol)yervations on the I i t h ,  18tl1, 19tl1, 20tl1, and 21st, of the black bulb tcmlwratures. 
July 28th. The two sun thermometers were bkeu from the island. 

July 31s:. blessrs. Sonntag, Olilsen, and Stevenson returned. 

At uoon, July !?!)tli, these tltermonieters 

They fonnd the sound perfectly opcn to the 
wcre suspended on board the brig, 8 feet from deck. 

sonthward of tho north cape of &devilled Reach, and open lcads extending to within ti miles of the brig. 
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READISUS OF THE BLACK BIJLI~ THERMOMETER, ASD CORRESPONDINO SOTES OX THE SOLAR LIOIIT, 
OBSERVED AT TAN RRNSSELAER HARBOR, 

111 August, 1851, i n  Lnt. 'i8O 37', Long. 70°  .i3' W. of Greenwich. 

Espressd in degrees of Fahrenheit's scale. On board the brig. 
.___ - - -. -. 

Hour. ! 1-1. ' %I.  ' 3d. 1 4th. 1 5th.  / 6th.  7111. R t h .  9th. j 10th. 1 l l l h .  12th. 13th. 1fi111. 17th. 
-'-- -____----________- - 

0 : o  

2 

8 

13 

41.0 39.0 

22 I 32.0 35.0 35.0 ... j 4S.O 45.0 41.0 Sti.0 41.0 39.0i 42.5 34.0 ... ... I 33.0 
23 ! 3 1 . 0  33.5 36.0 ... 47.0 44.0' 39.0 36.0 39.(1 39.0 43.0 34.5 30.0. ... ! 32.0 

... ;+32.0 Nitln't 'SOb.5 $3:1.(1$3'i.O $51.0 9 9 . 0  9 2 . 0  $39.0 $3ti.O $37.0 $39.5 +4(1.5 $35.0 $33.0, 
I I I - . .. - -. __ __  ~ __ .- 

Iloitr .  I l* t .  I %I. ! !hl. 4 th .  ___---- 
111. j 4 j :{ , 4 ! 4 
2 1 4 ;  3 ,  4 ;  4 
3 ! 4 ,  3 4 :  4 
4 1 4 ; 3 , 4  4 
5 ' 4  3 4 i 3  
t; 4 3 4 i 3 

I 
5th.  ~ G l i b .  ~ i l h .  I S t h .  9111. 111t11. 11th. 1'2th. -__--____-- 

2 :  4 :  4 , 2  1 1 I 1 
2 ' 1  1 1 1 
3 1 1 1 1  
3 1 1  1 1  
3 1 1 . 1  1 
3 1 1  1 1  

7 1 3  2 4 3 1 2  1 

9 1 4 4 4 1 1 1  
10 1 4  4 4 1 1 1 1  
11 1 3 4 4 1 1 1  

Koou 1 2 4 4 1 1 1 

h l 2  3 3 3 1 1 ' 1  

1 3 
I4 
15 
1 (: 
17 
I 9  

2 2 4 4 1 1 1  
4 2 4 4 1 1 1  
4 2 4 4 1 , 1  1 
4 :; 4 4 1 ' 1 , l  
4 3 4 4 1 , 1  2 
4 2 4 4 1 , l  2 
4 I 1 4  4 1 1 1  2 
4 2 4 4 1 ' 1 , l  
4 3 2 4 1 1 1  1 
4 4 .. 4 1 1  1 
4 4 ... 4 I l l  1 
4 1 ... 1 1 1 I  1 

________ -. -. 

3 1 2  

13th ' 16th 17th --- 
1 1 1  

1 1 1  
1 
1 
4 2 2  

1 2 1  1 

1 ' 4 2 1  
1 3 1 4 1  1 1 
I :i * 4 ' 1  1 
1 2 *4 1 ' 1  
1 l ' " 4  1 1 
1 1 ' * 4 ' 2  2 

' 3 I ... 1 2 ' ... 4 1 

1 1 ... 1 1 1.. 4 1 

I . . .  1 . . . . . .  1 x 4  1 2  

[ 2 1 ... 1 1 ... 4 1 

! 1 1 ... 1 1 ... 4 1 

[ . . . I  2 . . . 4 4  : . . .  3 
I ... 1 i 2 ... 2 2 '  ..:3 
) . . . 1 2 . . . 1 2 . . . 3  
I 
.. . -. 

* "he original has zeros. 
August 14th. A t  4 A.  M., black bulb +32'.0; solar light 2. 
August 15th. At 11 and 12 P. N., black bulb WlO.0 axid +0 .̂0 : Solar light 3 Rnd 2. 
August 17th. The young ice bears a man. 

a 
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. 

READINQS OF THE BLACK BELB THEBNONETER, AND COBBEBMNDINQ KOTES 03 THE SOLAR LIQET, 
OBSERVED AT TAN RESSSSSELAEK HAE~BOR, 

In Angost and September, 1854, in Lat. ?So 31', Long. 70' 53' T. of Greenwich. 
Expressed in degrees of Fahrenheit's scale. On board the brig. 

7 
5 
9 

10 
11 

Noon 
13 
14 
15 
16 
1 7  

... . . . . . . .  

. . . . . .  . . . . . . . . .  
3 ... ... . . . . . . .  i 
4 . 36.0, . . . . . .  ... ... ... . . . . . .  
6 40.0 . . . . . .  ... ... ... . . . .  
6 ... I 41.0 

39.0$36.0 ... ... ... ... . . . . . .  ... ... ... 
... 

... ... I 38.0 ... ... 
... ... ... 

. . . .  ... ... 
... 

... -. ... 3n.o . . . . . . .  ... ... 
20 I 9s.5 ... 35.0 ... ,+33.01 . . . . . .  ~ 2n.o S 1 j . U  . . . . . .  

23 I ... ... ... ;+20.0 $18.0 . . . . . . .  1 ... 

19 ; 39.0 . . . .  37.0 . . . .  37.0: . . . . . . .  i 19.0 19.0 

21 ,+3i .O . . . . . .  ... 23.0. 20.0 ... ; ... 1 ... 
22 ~ . . . . . . .  j 31.0 ::: ::: i ... I 21.0 19.0 ... j ... I ... 

I ... ... 

... ... ... ... ... ... . . . . . . .  I ~ ... . . . .  

. . . . . .  
... . . . . . .  

... 

... 

. . . .  

... 

... ... ... 
... . . . ;  . . . I  ... 

... : . . . i  ... 
. . . ( . . .  

... 
... I ... 
... ... 

-- 
Ih. 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Pioon 
1.7 
14 

--- 
1 ;  * ,  3 
... * !  t 
. . . .  
I ; +  * 
I j *  * 
1 ;  1 . 2  
1 ;  l i *  
1 I ... 
a j ... 1 

2 i  2 , l  1 
1 1 1  1 
1 :  1 1  1 

... j I 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

1 
* 
* 
* 

1s 1 1  1 1  1 1  * 
i s  I l l  1 ' 1  * 
17 1 * . . . .  4 
1 9  1 2~ : i  : I  
21 20 ' 1 .  1 ,  : I ;  
22 23 : I  1' 

* 
* 
* 
* 

I I i I 

. . . /  ! . . . . . .  ... I . . . :  5 ;  ... . . . / . . .  . . . . . . . . . . . . . . . .  

2Sth. 29th. 31at. i 1st. 4th. : 5th. ' 6th. ' 7th .  I 8lh. 10111. Il lh.  -- -'- -'- - --- - -- 
. . . . . .  i . . .  . . . : . . .  . . . . . . . . . . .  

... . . . I . . .  . . . . . . . . . . . . . . .  
. . . . . . .  ... 

... 

... 

... 

... 
... 3 1 1 ... ... : 3  1 1  

... ' * :  ... ... 3 1 . . . .  
2 ,  * :  ] i  . . . . . . . . . . . . .  / . . .  . . . . . . .  : .  .. 
2 ;  * ,  3 :  . . . I  . . . . . . . . . . . . . . . . . . . . . .  : . . .  
P2 . . . ;  3 1  . . . ' . . . , . . ,  . . . I . . . . . . .  I . . .  

... ... 

... 
Midn't l  4 1 * I  2 * I  92 . . . I  ... I . . . . . . . . . . . . . . . . . . . . . . . . .  

_____ ____ I - 

* Zero's in manuscript. 
Aognst 19th. The outside bergs no longer move either with tide or current. 

Angnst 20th. Black bulb at  3, 4, 5 P. M., 4 5 O ,  4 3 O ,  31° : solar light, 4, 4, 3. 
Angnst 22d. Black bulb at  10, 11, 12 A. M., 35O, 36O, 25O ; solar light, 3, 2, 1. 
August 24th. By calculation, the lower limb of the sun just grazes the horizon a t  the northern meridian. 
Angust 25th. Black bulb a t  5 ,  6, 7, 8 A. N., 2 8 O ,  2 8 O . 5 ,  28O.6, 30' ; solar light, *. 
August Zth, 26th, 25th, 30th, and September 2d, 3d, 9th. No observations. 

Black bulb at  9,10,11,12 A. M., 
31°, 320, 36", 3 4 O ;  solar light, 4, 4, 3, 4. 
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READIh'G6 OF THE BLACK BULB TUERMOMETER AND CORRESPONDINQ XOTEG Oh' TIIE SOLAR LIQEIT- 
Continued and conipleted. 

Sept. 12. A t  G h ,  7, 8, 9, 10, 11, 14, 1, 2, 3, 4, 5" : I3. B. +6', 12, 18, 21, 23, 21, 19, 18, 16, 14 ,  13, 8 O  

Sept. 13. Same hours: €I. B. + 2 O ,  7,  20, 33, 31, 31, 33, 34, 28, . . , 19, 16' 

Sept. 14 and 15. ?io. observations. 
Sept. 16. A t 8 A . M . ,  1 , 2 , 3 P . M . :  
Sept. 17. At 1, 2, 4, 5 1'. M.: 
Sept. 18. No observations. 

A t  11 and 12 A. M.: 
Sept. 20. At 11 A. M. and 3 and 4 P. N. : 
Sept. 21. At 9, 10, 12 A.M.: 
Sept. 22. At 12, 1, 2 P. M.: 

Sept. 24, 45, 26. S o  observations. 
Sept. 27. At 10, 11, 12 A. M.: 

At  11 A. M. : 
Sept. 29, 30, Oct. 1, to 14. KO Observations of the black bulh thermometer. 
Oct. 15. A t  11 and 12 A.M.: 
The black bulb readings were discontinued on Oct. 18. 

Decrease of Ternyerutwe with EZez.a&n.-Readings of the temperature at the 
level of the sea, and at eighty feet elevation on the mast of the brig, were taken 
during the months of August, September, and October, 1853. These observations 
were made with the same thermometer a t  the upper and lower position. The  
following are the mean differences obtained from twelve observations (bi-hourly) a 
day for the months August, September, and October, in the two positions: -0O.14, 
-0O.67, and -0O.30, the niinus sign indicating '(colder above." We have, there- 
fore, for an elevation of eighty feet, an average change of -0O.37 of temperature 
during these three months; or the elevation corresponding to a decrease of tem- 
perature of I" Fahr. becomes 210 feet. 

Sitrfuce Temperature of Sen JVix'ccier. - The following table contains the mean 
monthly values, from hourly observations, of the temperature of the surface water 
in Van Rcnsselaer Harbor. On the 19th of October, 1S54, an order was given to 
immerge the thermometer four feet below the surface. On the previous day, the 
water alongside gave a t  the surface 38O; a t  three feet deep, 3 0 O . 5 .  After Novem- 
ber 27th, the readings remaining constant at + 2 9 O ,  the observations were d i 5  
continued. 

S.L. 3, . . , . . ,  1, 1, 1, 1, 1, 1, 1, 1 , 2  

S.L. 1, 1, 1, 1, 1, 1, 1, 1, 1 , . . ,  1, 1 

E. B. +13', 16, 17, 14"; S. L. 1, 1, 1, 1 
B. B. +19', 16, 13, 9'; S. L. I ,  1, 1, 2 

Sept. 19. B. 73. +1l0, 13'; s. L. I ,  1 
s. L. 1, 3, 3 B. B. +go, 45, 5'; 

B. B. +So, 11, 18'; 
B. B. +20°, 16, 12'; 

S. L. 1, I ,  1 
S. L. 1, 2, 3 

Sept. 23. A t  10, 11, 12 A. M.: 

Sept. 28. 

13. B. +2', 6.5, 5";  

B.13. $13'; s. I,. 2 

B. B. -3', -4' ; 

s. L. 3, I ,  1 

B. B. + 1 3 O ,  13, IO'; S. L. 1, 1, 2 

s. L. 1, 1 

1853 September . . 29O.1 1854 J h y  . . 28O.9 
October . . 28.8 June . . 30.3 

1)eccmber . . 28.7 Augubt . 31.8 

October . . 30.9 
Xovemhr . . 29.0 
December . . . .  

Sovemlter . . 28.7 I July . . 38.3 

Scptclllbcr . . 31.3 I 1851 January . . ex.7 
Fclruary . . 28.7 I 
March . . 28.7 
April . . 28.8 I 

. 
I 

The index error of tlierniometer is not known; i t  must be small. 
For n preliminary project of the isothermal lines of Baffin's Bay and adjacent 

islands, constructed for each month of the year, the reader is referred to Appendix 
No. XIII. of the 2d Vol. of the Narrative. 



A P P E X D I X .  
(See note on preceding page 2.) 

Extract froin Apptidir L\*o. X I .  2d yolunie of the IYui.ratire, y. 405, on the De!erniination of 
T m p r a  t ii res. 

* * * Silt EDWAHII I’AKRI., 3lld more recent Arctic rorngers, have shorn that 
there is a difference, nniounting sometimes to two degrees, between the temperatures adjacent to, and a t  
a distance from, the vessel. This was abundantly confirmed by our experience. During the intense cold 
of our winters, the instruments became very impressible to  artificial elevation of temperature. The 
approach of the observer, the use of the lantern, the neighborhood of articles taken from a heated apart- 
ment, &. &., were a t  once perceptible in our records. 

Except in naval expeditions, Arctic temperatures, whether Asiatic or American, have been recorded 
with a limited number of instruments. The results of these must be received with extreme caution ; for 
the differences which alcoholic thermometers exhibit, a t  temlmatures 1x10~ the freezing point of mercury, 
are SO varying as to reqnire a large number of comparisons, and upon many instruments, to  determine 
their proper correction. It was not unconinion for thermometers which had given ns correct and agree- 
ing temperatures as low as -40°, to show at -GOo differences of from fifteen to twenty degrees. Such, 
too, was the case with the well-constructed instruments of Sir James Ross at Leopold Harbor. 

TO give an example of this, I may refer to the record of six thermometers suspended near each other, 
as above described, and obserred for purposes of comparison a t  noon Februag 5th, 1854. 

--71°, --63O, - 5 1 O ,  -53O, -50°, and--50°. 

All of these, at  temperatui-es above -40°, agreed within 1 O . 8 ,  and were selected as the most consistent 
of nearly thirty spirit thermometers. 

At 9 A. M. of the wme day, eleven similar thermometers gave, under like circumstances, a mean of 
6 8 O ,  the extreme readmgs being -56O.4 and -8OO. For the purpose of obtaining the most probable 
temperature from these conflicting records, my first impulse was to reject the lowest (coldmt) extremes, 
and take the mean of those which accorded best; but upon advising with our astronomer, Mr. Sonntag, 
I determined to take the mean of all without rejecting any, the view which he took being simply that 
those instruments which indicated the extremes in the low scale had never, in temperatures above -40°, 
shown any anomaly which deprived them of an equal claim to confidence with the rest, and that there 
was no reason, (1 pn.ori, to :*onsidcr the results which they gare as less probable than those shown by 
the others. 
’ In a word, I adopted the views of Professor Airy, as published in the 95th number of the Ammicart 
Astrmonizcal Joiwnal. Thc causes which had produced the errors were mostly unknown, and the 
quantity to which these errors might amount was entirely SO. 

Rut, independently of other 
mechaniad sources of error, I am obliged to s q  that I do not regard the contraction of colored alcohol, 
at very low temperatures, as sufliciently inrestiptcd to eiiu))le us to arrive a t  the causes or the quantity 
of error. In  most of the spirit thermometers, the uniform thickness of the tube was tested before leav- 
ing New York; and the freezing of carefully distilled mercury, which 1 had taken with me for the par- 
pow, gave excellent determinations of absolnte temperature. 

Bat  i t  may not be uninteresting to state that the freezing point of this metal varied between - 3 8 O . 5  
and -41O.5, and that its rate of contraction as a solid was so uniform that, in our long and excel- 

Our thermometers were madc with great care by Tagliabue, of Sew Tork. 
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lent 36 inch standards, it descended after freezing as low as -44O. This result is in accordance with 
that obtained by Sir Edward Belcher, whose experiments go even further than my own, the mercury 
having been observed by him to descend as low as 4 6 O  below zero. 

I may mention the fact, as in some degree confirming the propriety of not excluding an eccentric 
result from the computation of means, that two or more instruments may agree well together and still 
differ considerably from the most probable temperatures. This was the case with two long spirit ther- 
mometers, which never, even at the lowest temperatuses, showed differences amounting to one degree, 
but which, at -68O, varied 7 O . 7  from the mean of eleven others. The cause was in this instance easily 
explained. The two instruments were Sac-similes of each other; any errors of division of the scale, or 
from the unequal contraction of the fluid, which was the same in both, and the same in quantity, and 
probably taken from the same preparation of spirits, were of course common t o  both. The error induced 
by the coloring matter of the fluid adhering in fimall particles to  the sides of the tube became very marked 
at low temperatures. Our routine of daily observation was as follows: Two 36 inch register spirit 
thermometers were noted hourly, as well as a varying number of instruments of smaller size. For pur- 
poses of comparison, the long spirit thermometers and from five to twelve of the others, in selected 
groups, were generally read at the same time. The difference between the mean of these observations 
and the rmding of any one instrument, gave the correction which was applied to  that instrument in 

. 

order to  get the true or most probable temperature. * * * * * * 

1 



P A R T  11.  

DIRECTION AND FORCE OF THE WIND. 





RECORD AND DISCUSSIOS OF THE DIRECTION ARD FORCE OF THE \tWD. 

TIIE observations of the direction and force of the mind at Van Rensselaer 
Harbor, North Greenland, estend over the same period as the other meteorological 
observations, viz: from September lst, lS53, to Nay lst, 1855. With few excep  
tions, these observations were made hourly, and their record available for discus- 
sion, extends to January 24th, 1855. Those taken after this date will be found 
recorded (three times a day) in Appendix No. XII. of the second volume of the 
Narrative of the Espedition. 

The direction of the 
wind is given uncorrected for magnetic variation of the needle, and was noted in 
reference to eight principal points of the compass. The  course of the wind thus 
given refers to the Iower or surface stratum of the atmosphere. The  force of the 
wind has been estimated as near as possible according to a scale extending from 
1 to 10; the former number indicating light airs, the latter a hurricane. Zero 
denotes a calm air. These figures, expressive of the relative force of the wind, are 
placed in front of the letters indicating the direction, as given by its initial letter, 
and their relation to the velocity and pressure of the wind is shown in the follow- 
ing table, used in the United States Coast Survey.' 

No self-registering anemometric instrument wtu used. 

Calm . . . . . ' 0  
Light air . . . 1 
Gentle breeze . . ' 2  
hloctvratu hrreze . 3 
Fresh breeze . . 4 
Strong breeze . . 5 

O.(JOO ' 0 
0.005 i 1 
0.0s ~ 4 
0.9 13 
2.6 23 
5.1 32 

Fresh gale . . . 
Strong gale. . . 
Storm . . . . 
Tempest . . . 
Hurricane . . . 

6 1 7.9 40 
7 ' 12.0 50 
8 18.0 60 
9 31.0 eo 
10 ' 49.0 100 

I 

The relation of the tabular numbers of pressure and velocity is according to 
Smenton's table, and is practically the same as that following from D. Bernoulli's 
formula.' It may be questioned whether the upper limit (No. 10) of the above 
table has been reached among the few observations marked 10 in this latitude ; 

' The scale of winds adopted by the Smithsonian Iiistitutiou doe9 not materially differ from i t ;  see 
The Coast Survey table will be found p. 277 of directions on the blank forms furnished to observers. 

tlie Superintendent's Annual Report of 1856. 
!a Sw art. Meteorology, in Encyclopedia Britannica, 8th edition. 
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. 
and, since the forbe of the wind depends altogether on an estimation, I prefer, in 
the small number of cases in which the forces 9 and 10 occur, to adopt the num- 
bers 70 and SO w the corresponding velocity in miles per hour.’ 

I n  the following hourly abstract of the anemometric observations, the direction 
is indicated by the initial letter or letters of the compass point, and the force by a 
number preceding it, according to the scale given above. Any intermediate direc- 
tions, dividing the compms into 16  points, have been placed alternately in the 
column of the preceding and following principal direction ; thus two successive 
entries in the log-book of N. N. E., will be found noted in the abstract as N. E. 
and N. In this manner the mean directions have in all cases been preserved. 
These intermediate directions are of comparatively rare occurrence. I n  a few 
instances, particularly during the first ten days (of September), there is some doubt 
as to the true meaning of a blank in the log, all other meteorological observations 
being duly recorded, whether this .indicates a calm or an omission of observation. 
In  these cases, I have likewise left a blank in the record, if not otherwise guided 
by the abstract given in Appendix No. XII. of the h’arrative. The  first vertical 
column in the abstract contains the hour of mean local time. Horizontal dashes 
( -  - - ) in the body of the abstract indicate “ no observation,” and two ipverted 
commas ( “  ) signify the same force and direction as for the hour immediately pre- 
ceding. The  fall of snow (and rain) is also noted. 

1 Mr. Sonntag% views on this subject agree with mine; he thinks the forces rather over-estimated, 
produced by the greater sensation of cold. 
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i 
Hour. ' 16th. 1 17th. 1Sth. 19111. j 20th. 21sl. , ??d. 23d. 2111~. 21th. 28th. 2ith. ' 23th. 29th. W h .  

--i _________-----, - 
I h .  ' 0 / 1  S.W. 1 s. 0 i 0 0 2s. 3S.f 0 1 E . W .  0 2 S . E .  2 S . E .  2K. 0 

" : " ,. ' '. ! 1 s. 3 8.t , 2 s. n-. 'i " " " 

3 I' 1 JV* . 'I ': , 'i 3 s,t t i  3 s, IT, I (  6 '  3 s. E. 'i '< 
2 

1' I t i  

4 ' I  " '. 'i 6 '  '( 2 P . t  '' 4 8 . W .  l S . E .  2 S . E . '  " " 

' 6 6  

5 1 s .  ~ 

6 6' I 

7 1 s. E.:  
8 2 Ii. E.' 

16 ~ " 

19 
Z(1 j " 

23 , (' 
Nidu't ' " j 

'; 
1 IF-. 
" 

" 

- _ -  

'. 
1' 

0 '. 
'1 

' I  

1 w. 
0 
" 

" 

'. 
<' 
16 

'1 

1 X . W .  
0 '. 
I' 

" 

I 8' 

'1 ' 

' 
" 

' 
' 

l i  

I ( 6  

. -. . - __ 

i( " ' 'i 3 e.  w. 2 s. E. " , I6 9 s. " f  j (i l i  

'i I " " " t ? S . \ Y .  " Z S . : !  " l X . E . t Z h ' . W . $ ,  " 1 E .  
" 1' : "t 1 s. w. " , 1 E.f " ' "f 2 w .  " 1 S. E. 

1: 1' 16 j 11 'i '' ' 3  X . W .  1 S. E. 

" 11 2 s. w. 3 s.E.t n 1 s. E. ~ '( 2 s. 0 1 s. 

1' " 4 s. E. 3 s. I:. I * *  " " I2 s. E. ' 3 s. '.A 1 s .  

" '1 I '  1 s . t  " 1S.W. '  " ' , 1 S . E .  3s. : 2 K . W .  ' 6  

' '1 'i ': 2 K . W .  L 1  

" '1 'i ( 1  " 'I " ':+ :: I :: I :: 0 

I '  3 R. '. 2 s. w 
'i " ' " 1 s*w ' I  ! '. 3 s. w. 2 s. E. "* . " 

" I .t , ' I  

'i 2 s. 3 s. 11'. 3 5. ' t *  1 s. \v. 'i , - . - 0 1 w. 
16 4 3.  J\., I 6  , 'I l L *  

(' 1 s. - - - <<* 3 S. E. " " 

L i  ~ ii 

' 

1. , ' 6  , "* 

" ' I  ~ " ' i. 2 s. 
1 s. 'i " I <  0 ': " " '1 " 1 s. 0 

-- ._ . -. .- . 

I This longitude resulted from the discussion of the moon culminations. 

* Liglrt snow falling. 

t Light snow falling occasionally. 
f Very light snow falling. 

At 1711.7 light spicnlac of m o r  falling, having been preceded for three liours by a misty atmosphere 

8 
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DIRECTION AND FORCE OF TILE WIKD OBSERVED AT V A N  RENS6ELAEK ITARBOR, 
In October, 1853, in Lat. 78' 37', Long. i o o  53' W. of Ureenwicli. 

The directions are magnetic. Vtrriiition of compass 108O W. 
_- .- 

I 

(I I S . ~ . :  o o * 
"$ 2 s. w: " I 1' 

" j '1 

' iL ''f j 1 s. I\': 1 s. W., "$ ' I' I l' 

" : " , 5 s. E. " , " h 1  a N.W. ',I j L' 0 I ' 1% 1 s. m.; " 

" 1 s. IV.! " ' I  

4 I 
5 : " 3 s . ,  1s.  
6 : " 
7 I ' I  

" , 1 s. E. i 
' I  I 

: " ' " 
'i 2 s. E. L L  j 'i 

I 

8 i 11 

9 ~ :: 3 N. ~ 1 s. E. i " '1 2 p. E. ( I  3 S . W . :  'i 2 s. j 0 I 1 s. I f'$ ! 2  N. W.! l1 

16 I< I "$ , 0 
10 I 

11 , 0 ! 1s. 11 2 3. 1 I1 ~ '< 11 

Noon " 

1 " 2 S. E. 12 S. E. " 16 

18 

' I  I 1, , " 23 ; 
Midn't , (' 

I , 
__ .- - . ._ __ .. -.- .- .- 

* Dnrk and tllreateniiip. 

f Very light snow falling ; wiud q u a l l y  and varying. At 3 o'clock 1'. N. clouds dispersing. 
1 Snowing. Snowing slightly. 
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.- ~. _. ~ --- . ~ 

i 
+. 

59 

111. 0 
2 

4 I '4  

6 I 1' 

' I  

3 i '6 

2 I I :: 
8 I 6 L  
I) ' " 

" 

" 
10 
11 

Xnon 

14 13 I :: 
16 j 11 

16 j " 

19 

' I  

DIRECTION AND FORCE OF THE RISD OBEERVED AT TAN RENEEIAER HARBOR, 
I n  Sorernber, 1853, in Lat. 783 3i', Long. 70° 53' W. of Greenwich. 

The direction8 an? magnetic. T-ariation of compass 108' W. 

0 0 j 0 f l  

4' I I <  

'1 
, " I " 1 s. w 

'1 " ! ' I  ' '< 

11 j " ' ' I  
, _ _ -  

1 11'. 
" , " 

" " 

" " ' I  I' 

I1 , 

" , " 

" . 0 
" I C  , " ' " 

" 'i 'i 1 ' I  

'1 'I < " 

" : " " , " 

61 ( 6  i L L  i '( 
'( I1 ii 11 S.lV 

" " I w. 

i 1 U'. 6 6  I I '  ~ 11 

" I " I (  i '1 

( I  .' ( 6  " , ' I  

11 " " I ' L  

.. . ... - . -. __ 

Hour. i 181. I 2d. 3d. . 4th. i Gth. 

... .- __..___- .~ -. ___ . .. . . - - 
I 

6th. 1 71h. 1 $111. 9111. ' 10111. i 11th. ' 12111. ' 19th. ' 14th. ' 15th. 
-_----------- 

0 0 2 N . W . * 1 S S . B .  1 Y . E . '  3 E .  3 S . E .  0 0 n 
" 1 s. E. " , " " I "* 

'. : 1 N . W . * 2 S . E .  3 S . E . ;  " , '' " I " 

" i I' I I,* (1 2 S. i 2 S. E. , " 'i ' 'i ' 1 s. w. 
" ! '. I '*  " ' 1 s. ' 1 S.E. 1 S.E. 1 s.1v.: '. ' " 
' I  i ' 6  1 s. E.* 6 8  " i " 2 s. E. ?. 6. w. " 0 
(' 1 ( 6  2 s. E. " ' (I I 5 E. 

n '* 3 8 . E . I l X w . :  tis. l W . ,  " 1 1 S . E .  

" 

' 
'( 

0 I' i3 r\'.FT.* :: 2 i: E. i 1 E. , ( 6  I' " 

'. ' I  I i' 

:: '(:. j s L  " ' 6  ' 2 8. E. 5 s. ' 1 s. : 0 
" , I E. 1 " 1 5. 0 ! " 5 s. E. 1 s. E. " : ' I  

i' ' j " (I i s . E . , 3 S . E .  4 s . W .  '* '' : l S . E .  
" " I 4 .  , 1 s. (1 I " ~ 0 

I' I ' 1  

( 6  I ] x. I;.! ( t  ' I  ~ " I LL , '1 0 ' 0 
" 2 n.. E.: " 

' I  : '. I '' 2S.E:. 'I i 1 S . E . * 2 5 . W r . 1 S . E .  1S.E:lS.E. 
'* : " :I P. 1;. ; " 2 s. E. 1 s. w. 0 0 

' I  ! 'I I .  , ' I  y s. E. . " " '1 ' 2 S. E. ~ 1 S. E. 

' ( I  
" ! " I ' L  , '1 1 s. j " I s. F:. 

'I I' 

'' 12N.E.i I' 2 S . E . . 2 S . E .  I' I' ' " ~ i s  
, 

l S . W : 3 N . W . /  1 S . B .  0 , l S . E .  l S . E .  I 0 
6 1  , i t  . 4 .  ! 6. : 2 S . E .  2 S . E .  1 S . E . '  6; 1 1: 

'' 3 S. E. 3 S. E. 0 i '' I " 

" , 3 s .  I " 1 E .  : 4 S . E .  4 S . E .  I 6  : I I  1 1 S. E. 
i - .- 

0 14 K. W.' " 

i -- . 
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DIRECTION ASD FORCE OF T ~ E  TISD OBSERVED AT VAN REXSSELAER IIAXBOR, 
I n  December, 1853, i r t  Lat. 78' 37', Long. TOo 53' W. of Greenwich. 

The directions ore magnetic. T-nriution of compass 108O W. 
I 

. .... .. . 

Hoiir. 1st. 2d. 3d. 4th. 5th. Glli. 7th Sth. 911:. ----___----_-- 
Ih .  2 S . E . 2 S . W .  0 2 s . w .  3S .E .  0 0 0 . 0  
2 1 S . E .  " 1s. 1?;.w.4s.E:.  " ' 6  

0 1 S.W. " *. 2 6 .  E. 1 n-. '. 
': 1 IF-. 1 s. 

3 
4 ') 3 n'. '. 

I' 1 lV* . (i ' 4 *  2 w .  0 
0 ' 0 2 S . \ V . *  1 w. " 

5 
6 
7 
E 
9 '. 2 8. E. 2 N . W .  1 S. 19. : '. 'i '. 

11 0 0 '. 1 S. E. '. 

1' 

'. 
i. ' " 

'. 
'i 

" 

5 s. w.* 3 S. w. i. " ' 1 s. '. 1 I .  

'. 'i '< 4 s.\v.* 3 s. 1 X.W.  ' l  0 

10 1 s. E. 1 s. E. 1 s. n.. " ', (-I 1 s* ! I .  '. 

13 3 5. 0 2 s. 0 I 1 8. 2 8. E. 
'. 1 8. '* 4 s. E. ' e  (. 1 s. E. ( 1  11 

1 5  
16 .. 2s.w. is. 2s.r.:. 'i 1s .  1 s . ~ .  
17 ' 1 d. I S. E. d s  2 S. E. o 18. '. I) 
16 3 S. 1 S. 2 8. 1 S. E. " i. ! " : " 

1 9  : ( id .  [ L  2 8. \V* 6. , (1 ( 1  '. 1 s. x&.. 'i 

20 ; 1 s. 0 :I s. w. " , 'i ', ' I  I 6 '  21 , I' 0 , 'i : i' 0 2 s. E. 
" 1 s. E. 2 s. E* ' 1. 2" : 0 

" 'i 

'. ,' 1. Noon '. 3 8. E. '. (1 I *' 
' I  '. 

'. '* ! :: 
1, 3 p. 0 *: 0 '. 

' I  'i I ' 1  j " 

', I' '1 1 ' 8  

i ( 6  3 9. 12. " 3  1 s. E. 'I < I  I 2 E. , 1% 

Nidii't I 1 S. 'i 0 I 'i 1 :: I :: 1 I' 1 s. E. 
. .- I-.- .... 

10:h. 1111,. l?lh.  13l11. I l t h .  I I>lh. - ------ - - 
2S .E .  28.E.* 2S.12. 2 S . E .  0 0 .* 1 s. E.* 3 s. E. , *. '1 I " 

'. (I 3 s. E, ( 6  [ 

0 I 1  I' 1 s. 1;. " 

6 '  6. 3 s. r.. '( ' I  ': 
1 s. E. 2 P. ' 8  " I (  

' " 

i. . 'I 1 s. 1;. 

2 s. E. 'i 0 I1 I' 

1 5. E. 1 s. 9 s. ' '. (1  I 6' 

2 s. 1.. 2 d. E. 2 s. E:. 'i '. ' I  

ins.+ i. 5 E. c. " ' 6  

9 S. E. 1 s. E. 7 s. I.. < I ': 
6 8. I:. 2 5. 1;. 4 9. E. 't '( I " 

2 s. 15. 3 3.. E. ?l s. 1:. '. 'C , " 

18.I ; .  1 5 . K  tit3.E. " ' L  I 11 

2 8.  E. 4 s. I.. 0 3 s. E. , '; I (  ' I' 

2 E. '1 2 s. E. i1 1 I  6' 
2 s. w. 2 s. E. 1 s. E. " < I  : 'i 

0 (1 ~ '1 " ' I  " 

4 K. E. 1 Y. E. 3 S. E. i l  I I 1  

1' ' I  

' 6  2 S. E. '* 1 S. E. 

'i 2 s. E. ( 6  'i 

2 IT. I S. E. 0 I C  i 1' j '6 

" I'  1 s. E. ' l  
" 1' 

I 
....... _ _  - ........ - - ...... 

Ilour. 

11 '.* 1 3.1y.x .L 0 
S O V l l  " i l  I&* '.* 'i 

13 " I . +  I,* '. ' 
0 * 11 (. '.* I :  '. " 

0 18. E. ': 16 
11; '. 1 s. IV. 2 F. E. " 

17 2 s. E. " I S . W .  ( I  0 II L :  

1 8  1 5 .  E. *. 11 s. IV. 1 s. 1:. " 

19 
20 
21 (I 'i 0 

'. '. ~ 4. 

': 

1 K. \v. 0 .1 , 'i " I' 

" '. 
Ii 1 s. E. '* 

I,., 6 .  '. '. < -- 
2:1 1. : " " '6 1' 

AIidii't '* 1 S. li. '. 3 9. E. 0 <i 

2 s.\v. l .  

3 s.* ' 6  

5 s.* 1 s. w. 
' i S , ] v . *  ( 6  

: 8 S.* ! 0 
.5 s. E.*, " 

, " i 'L 

! (1 ! ' I  

10 s. E., " 

9 s. E:. 
i 6 S. E. 0 
' 5 S. E. " 

E S. Is. j (' , 
, ' L  " 

1 s. E. 

'i 

1 s. 
0 
" 

I1  

IC* 

" 

I' 

'i 

I' 

l l* 

Il* 

"* 
I d *  

11 

I (  

2 UT. 
3 w. w. 
2 8. FT 
I N . W  

0 
1 S . W .  

0 
6 

I (*  

I ( +  

SI* 

6 6 *  
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DIRECTIOX AND FORCE OF THE WJSD OBSERTED AT TAX RESSSELAER HARBOR, 
I n  January, 1554, i n  Lat. 7 8 O  37', Long. 70° 53' W. of Greenwich. 

The directions are magnetic. Tnrintiou of compass 108' W. 
..... ..... _- . - . . - . -. ...... .- . ... - . . .  -_ . -. . . . . . . . . . .  - ......... - ... 

Hour. I 1st. 2d .  . 3d. 411.  511,. 611,. ;:I> h l t , .  i 9th. 10lL. 
---___.----_____--- 

~ 0" ' 2K.Y 0 U 0 4 S. ' 1 S. E. 0 
" 

& I *  3 S. E. 2 S. : '1 1 S. E. 
lh. O* 0 
2 1 I & *  , 1 s. j "* 
3 1S.E.'. I I'* I "* 1 S . E .  " ' 2 S . E .  1 s . .  'i 
4 i L(+ I 'i , I ' *  ~ ( I *  'l , 'L 'i 

~ 1 8. '( 

0 ' "* I 2 lV.* '. 2 S.W. 1 s. I<.* " ! 0  
"* ' 'i 

: 1 IV. " 1 Y.W. 3 w. I i ,, " 

11th. 19111 13th. 1I:b. 13lh. ----- 
0 0 1 s. 0 0 

1 s. I.:. " 1 s. E. " 

" 1, 

L .  3 s. E. il I t  

'. 2 s. 'i 

'. 'L ] s. 'i 

'i 

'I 

' 6  

. 1: 

~ '1 

'. 
I , '6 

! 'i 

I .  

'. 
I' 

" 

L i  

i r  
' " 

1 " 

I 11 

. 

' 1  2 s. E. I'* I 1  , I'* j 61 5 
8 2 S. E.*' " i 'i* 2 S. E. 1 N. 1 S. 

2 \v.* 1i : 1' " '1 1; 

3 5." 6: I' " ' 6 ,  

" I (  

" '. I <  
2 s. 0 0 'i 

1 s. 
3 s. 
2 s. : ' I  . ' I  1 6  . ( 6  

6 1  , I. 

'< " 1 5. 1 s. 
'* 1 S.W. ' I  , 'L . 'I 

3 s. I\-. " : ': 'i '. 
' I  

'. : <: ' I  1' , 1. 

" I 'I , 'i '. I <  I t  

2 K. E. 
1 s. E. 

'. 
2 s. \v. 
1 S.K.  

V 
" 

'. 
IL 

I'  

6' 

1 I  

16 

'i 

1 x. E. 

" 

L' 

0 
' 4  

11 

10 
11 

Noon 

, - -. _.. ' 1 S.W. 4 W. I 1 8. E.* '' 

0 I 4 S.W. 1 s. E.* '. 
2 s. w. 2 IT. 2 s. E.* 

13 
14 
15 
16  
17 
18 
19 
20 
21 
zz 
23 

kIidu't 

I6 

I <  

'1 

L 1  

( 6  

'i 

" 

'1 ' 

" 

L. I t  

'L 1. 

" I' 

0 

" 2 s. 
': 2 s. E. 
" 1 E. 

( I  . 1 )  

-- ..___ 

I' 

" 

'. ' 
" 'i 

'. 
" 

' L  i I' 

I .  ' 'i 

__ - 

- - __ ..... .- ......... .................. 
! I 

16111. I l i t h .  19lh. 19111. I 90th. 91.1. i E d .  2'd. 94th. Zitli. ' 213th. ' ?:Ili. I W h .  2!~tl~ &hh. 31.1. --- ----- ---------- 
0 1s. 0 0 ' 2 S . E .  0 1 X . W .  l E . ,  6 IS. 2 S . W :  0 0 0 2 s. w, I s. 

' 1  ;7 Is. It-. 2 8. E. " 1 s. 1:. " I " 1 s. E. 2 s. 1 X . T .  2 s. 
'i ~ " ', 1' . 'i 'i ~ 1 E. L i  " 'i ' I  I " 1 s. w. " 1 s. IV. 1 s. 
'1 1 S.W. c z  0 

< " " '. , '. I' 1 S. E. qi ! I S. E. ' I  0 ! '. '. 
'L 'i , " 

1' 

Hour. 

1'1 
a 
3 
4 
5 
G 
7 
8 
It 

" ~ < I  I' 'i '. '< 
" " I' 'i ' " 

'i " 'i I' 

1; n I 1 6  I' j I' 2 p. 1;. 

1 E. 
1 s. 

2 N. 
' L  

I s. 

0 
1 s. E. 

0 
1 s. IT. 

1 s. 
1 S.W. 

0 

1' 

6 1  

' I  1 w. " 2 s. w. 3 s. E. : 
" ' 1  1 8 . W .  1: ! I S . ~ I - . l S . W . ,  

1 I' , 6. 0 
1 S.W. ii 

(' 0 
' 0  6. I I1 1 

' <' I i l  

" ' 'Z I (1 ' r  , 1 s. 1 N. 
'. 1 s. \I-. ' l  2 s. v.: 'I 1; 

0 1 8. IS. .' " I 1 s. E. '. : 
1 8. E. '. 1' I 1 s. j 2 8. E, 'f 

(( 2X.W. L .  ~ 0 I (' 
6 '  : " 1 s. E. " i 

" j (I 1 E. ~ 

0 I 

1. 1 s. ': , 

'. 0 
0 61 . 
'. " . '2 8. E. 1 ! :: 'i 

" 1 S. E. ! " " I 
" ' 6  1 s. w. 0 , " " j 
" 1 R. W. t i  ~ 'I ! 1 w. 2 y,.j 

'. I A -  'I 1 
'' 0 ,I 'i . '. 0 

'i , '< , 

'I 

'. 
" 

1 5. '. 
" 

" 

0 

1 s. 
0 

" 

" 

'. 

1 s. 
,I X.W. 

0 1 9. E 
I s. 

...... 
" 

1' . " 
I' 1 F. E. 16 . " I i. 

'i 

' 6  

'i 

" 

0 
' I  

I I' 

' *  1 E. E. ;1 s. E. ': 2 8. E. 
'i (1 ! 0 I ,  , I1 ] x. tv 
" 'i i i t  1 s , w .  l i  2 1y. 

'' I w. 1' ; '. , ' 6  

11 6. ( C  1 5. E. 1 \v. 
li ! " v I F. E. 2 s. E. 

' 8  ' '. il s. E. " 2 s. \v. 1 8. 
'i a .  , 6 s  '* 1 S.W. 2 s. 

0 - _ -  ' " . i' 

" j 0 2 K. 2 s. 1;. 1 s. 1.;. 

1 , '6 ! " 1 K. E.. ': 2 S. E. 

1 P. 1 s. E. i " 1 N. 1 s. E. - - - 
1 S.JV. '. ' t i  " 'i 

2 s. w. " 

1 s. . " 

0 ', 
2 8. E. ' 6  

, 0 1E. 

....... - . . . . . . . .  - -- .. - ... -. ._ ._ . . .  - ........... _ . . . . . . .  _- 

* Snowing. 
January Od. Id'rom 8 t o  12 1'. M., slight snow and light variable ninda. 
January 7th. From 4 to 6 A. M., licary bank of clouds to  P. E. 
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I I 
Honr. . 15th. 16lh. l i l h .  1Cth. ~ 19th. ' 20th. ? l s l .  ' ??d. ~ 2Rd. j 24th. j 25th. \ 26th. j 27th. , 28th. ------ ---------.--- 

l h .  0 0 1s. 0 ' 1". 0 ~ 0 i 0 . 3 S . E . , 3 S . E . i  0 0 

4 ,  

" 2 S. " ~ 0 , 1 S. E. ' " I I' 4 S. E. i 1 S. E. 
0 . 'I 1 s. E. '( ' 0 I 2 s. 11 I l i  

1' 1 E. ( (  ' 2 E. 11 . 

2 , " 

1s. 0 1 X . E .  'I ; " 

'1 ' 2 s. w. ( 6  5 

DIRECTIOS AND FORCE OF THE WIXD OBSERVED AT VAN RENSSELAER HAKBOR, 
In February, 1854, in Lat. 58' 37', Long. ' ioo 53'W. of Greenwich. 

The directions are mngnetic. Y ' a r i a t i o n  of conipss 108' W. 

0 
I 1  

I I  

" 

16 

" 

'i 

I 1  

1' 

11 

" 

'1 

11 

' I  

'1 

11 

11 

I 1  

11 

( I  

11 

l <  

d l  

IL 

2 S. E. ,  0 ~ 1 S.E. : 11 I l < *  j I <  
1 s. E. ' 2 E. 3 S. E. ' 2 S. E. 

3 s. E. 4 s. ~ 1 s. E. 
2 S. E. 5 S. I 2 S. E. 

3 s. 3 s. I ': 
' 1 s. w. 
I 2 E. 

O+. 

I 2 s. E. 
I 1 s. 
! 1h. 

i o  
'I 

" 

! " 

1 8. E. 
2 8. E. 

1 s. 
2 S. w. 
3 s. m. 

, 5 s. m. 
' 'i 

' 6 S.W. 
: 1' 

I 6 '  

i 5 S . W .  
: 3 s. w. 
1 4 E. 

l h  1 s. 
2 
3 ' 0  
4 
5 
6 ' ' I  

7 I I (  

8 
g I 16 

' I  

I1 

11 

' 

10 2 N.W. 
11 

Soon 1 N. W. 
13 0 
14 
15 1 s. 
1G 

18 
19 
20 
21 
22 
23 1 E. 

I1 

I' 

0 
11 

11 

11 

I' 

" 

Midn't 0 

2 E. 
1 1;. 

i o  
'I 

, ' I  

! I S .  

0 (i s. ~ 0 
" 3 S. j 1 E. 

, 2 8. E. ; 2 S. 
" I 3 s. '1 

! i t  

j 2 N .  ! 'is. ; 1 E. 
I 1 N. AS. j " 

1' ' " I 1 ;:. 0 

1 A. 0 

0 
'I 

! 1A. 
I2s.w. 

1 s. w. 
0 
' I  

1' 

11 

11 

5 s. 3 S. E. 

I 2 s. E. 
! 3 S. E. 
! ' I  

j 2 S. E. 

' 1  
~ 3 S. E. 
, 1 S. E. 

2 s. E. 3 s. E. ~ 0 
1 5. E. I " 

0 1 s. E. I :: 
2 s. E. 11 ~ 11 

1 s. E. 2 s. , (' 

6 s. 
6 S. E. 
10 s. 

7 s. E. 
5 s. E. 

. " 

11 

; 0 
j u 

! '( 
I " 
! 
' 16 .  E. 

! 0 4 S . T .  ' l 1  
~ l i  2 S.W, ~ 11 

j 2 S . E . i  l L  : 1 S . E .  
, 5 S. E. 5 S.W. 2 S. E. 
I 6 S . E .  , 4 S . W . ;  1 S . E .  
; 6 S. E. : (' i 2 S. 

2 S. E. 2 8. W. * (  

3 S. E. 1 S. W. 3 S. 1 1 k5; E. i 2 S;,W.t (' 
I I 

I 11 4 s. W. 11 

1 I s. 

I 5 s. ' " i " 

i 1s.  ! 4s. I 1 S . E .  
1 E. 
" i 2 s, 

1 S.W. 1 s. E. 
1 h-. 
0 

l i  

2 s. 
" 

" 

3 S. E. 
1, 

~~ . . _ -  -~ 
, 6' 1 1 s. w. J s .w. '  " , 11 0 ~ 16 2 E. E. 6 6  1 s. 

' 4  i 1 W. . 2 S. E. ' 0 2 S. W. 
s " , 6 1 6 .  0 1 w. 4 5. E:. " 0 ' ' 1 S. E. I 1 S. E. 1 S. W . .  '' 
n ' 1 E. j 1 s.W. o i 'i 2 w. 1 N. w. " ~ " 1 s. 0 ~ 0 : l N . W .  0 

10 2 E. ' '( 1 s. j 6s 

I' 1 I' 

1 6  2s.w. 1 w. j n 

;; 1 ;; 11 . 1 s. " 

33 4 Y. w. : 0 ' 
14 3 s. W.' " 

15 5 Y . W . '  Ii ': I 1 E. 

17 3 s.TT., 1 s. 0 : '. 
It; 5 s. w. 0 '1 , ' 6  

19 3 s. w.t, " 1 s. \\-. '* 
20 2 6. 1V.f " 2 S. IF. j '' 
21 6 s. E.t I' 2 K. W.! 1 W. 
22 ''t : 1 S. E.t 1 S.W. i 0 
23 8 E.+ : 3s. E.+ 0 

K O 0 0  2 s. w. : 1 S. E. 

" 

Midn't 9 E.t 2 S. E.t : " j I' 

~ 

I I  "t ' I  

1 8. 
' l  2 s. E. ' I  

1 8. E. " 
' I  0 ' " 

' I  1 s. E. 0 
< 0 '< 

0 

' 1' 

'L 

" ' 6  

" 'i 

'I " " 

" I S. E.  

I' 2 S. E. ' " 

I ' (1 1 E. 

" 1 IT. 
I 1  ' 11 ' 0 
" 

" 

" 

1' 

" 

2 s. 
1 s. 
0 

< 
'1 

l (  

11 

', 
1 I  

I' 

: ,' 
, ' I  

i '' 
' 'i 

~ 16  

: " 

" 

! 2 8. 
~ 1 5. 
j 3 E.  
! 2 s. 

1' : I' [ I 1  * i 0 , 2s. : '( 
0 . 2 S. E. . ' I  0 j 1L ! I S .  

' 2 S. 1 S. . 1 6 .  E. ' (' 1' i 11 

: 1 s. IF. 1 s. w. (' I I' (' j 1 s. 

* Between the hours of 2 and 4 A. hl. ,  the temperature was elevated 22'.5. The wind thcn set in from the E'd, hauled to S'd, and 
These warm changcs are very trying to the health, and curious in blew a gale (So. 10). 

their relation to the Finds. 

Temperature rcee as high as -2V.5 at noon. 

t Snowing. 
Fehrnary 15th and 16th. Strong wind between 2 4 h  and 111., blowing a heavy gale (No. 10). 
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DIREXTIOX AND FORCE oi' THE WIND OBSERVED AT VAN RENSSELAER HARBOR, 

In March, 1854, iri Lnt. 78' 37', Long. 70' 53' W. of Qreenwicli. 

The directions are magnetic. Vnriation of compass 108' W. 
. . . - _. 
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1 s. 
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I' : I I  

' 6  , " 

' I  3 s. 
" , 2 s. 
" 1 3 s. 
I I  : I 1  

' I  , 2 s. 
" i @ 
' I  1 1 w. 
" I 2 s. E. 

' I  C l  

6 6  . (6  

1 s. w.: I' 

0 , 3 S. E. 
" : 4 s. 

i :: :1. \ 11 

I 
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' I  

I' 

I I  

I' 

I1  ' L  I " ! " I " ' 
' I  

' I  

I 1  

I' 

' I  
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2 s. 
1 s. 

' I  
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( I  
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1 s. 

i I  

I' 
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I I  
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I 1  

1 s. 
" 

" 
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1 w. 
0 

" 

" 

( I  

" 

I' 

I' , ' I  
' I  I 0 

I ,  

I1 

I .  

' I  

' I  

" 

' I  

11 

I' 

1 S. E. 

:: I 1 ;: E. 
" I 2 S. E. 
" I I I  
" : I' 

lL ! '( 
1 w. : " '' , 1 N.W. 

0 ~ '( 
I t  I @ 

I' : I 1  

' I  

t i  

I i  

t i  

1 w. 
I' 

' I  

" 

1 E. 
0 
I I  

" 

n j (' 

I 1  ~ I <  

I' 

I <  

I 1  

1' , 

I' , I 6  

! 66  

" ' I  ! I' 

'1 . " 
I1 I 1  I I1 

" ! I I  

I I  I' ! " 

I I  

( I  

' i I I  

" i 1 s. E. 
" : 1 s. 
' l  2 s. m. 
" 1 s. T. 

1 s. I' 

10 ! " 

13 I 0 

11 " 

h'oon 1 S. 

14 j 
15 I I  

16 
17 
16 
19 
20 
21 
29 
23 

rlidn't 

0 
I d  i 
I1 I I1 

'I i " 

I C  I i  

" " , " 1 

i t  1 s. . I 1  j I i  

" 2 s. ' I  . ' I  
I 

I C  ! @ 
I 

lh. 3 S. 
2 j 2s. 
3 3s. , 

4 j IS. 
5 : 

7 ! 
! I d  

j 'I 

11 ; " 

Noon ~ 

14 1 
15 I 

It; ~ 0 
17 I1 S. W. 
16 i '' 
19 I " 

20 , 'i 

21 '1 N. m. 
22 ~ ' I  

9 2 s. 
10 ! 1 s. 

13 i " 

( I  . 
' 1  

'1 

I' 

" 

" 

2 s. 
3 s. 
G S. 

" 

(' . 'i " 'i '1 ! " 1 S. E. 1 S. E. " 
" ~ ' I  0 
I' ! " I <  

6 6  I <  : " 

1' : " L' ! 

1; : " 

I' ' '1 
I S .  : 
0 1  

I' : (1 'i I 
I 

I I  ! L I  I' j 

0 
" 

" 

" 

' 
I' 

1 s. 
.l* 

' I  

(1  . 6 6  

0 

" ' 'i 

2 s. 
" 2 s. E. 

1 s. , 2 s. 
0 : 0 
" : 2 s. E. 

c i *  1'* 

I'* ' 'L* : 

li* 2 N. w. 
4 ri. w. 

2 w.* 3 E. w.* 
"* 2 s. w.* 
"* 1 N. w. 
11C (I 

' I  

" 

( 6  

'1 

' 
I i  

I1 

" 2 s. E. " 

'* 1 S. E. ' 1 S. 1 S. I I' 
" " , 2 s. 0 " 

'i '1 ' 0 1 s. j " 

1 s. 4' 4 s. " ' 1 w. 
" , I' : 0 I' 

1 S. E, 2 S. E.:3 N. W. 

I' ' I  

'. I 0 I " 
'i ' " 

.. - . .- .. 

* suow. 
M3rch 9th. Between the hours 1 and 2 A. M., the temperature rase 13O.5. 

. 
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1ti 
I 7  
1 8  
1 9  
20 
21 
22 

I ~ I R E C T l U X  ASD FORCE OF THE W I S D  OBSEIl\'ED AT J-AX KESBSELAEll I h R N O R ,  

In April, 1851, in Lat. 78' 3i',  Long. 70' 5.3' W. of Greenwicli. 

The directions are magnetic. T'nrintioii of compass 108' W. 
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* Ellow. 
f KO ohserraliorig, 011 account of the confnsion atkirclnnt upon the retnrninfi party. 
1 This eutry seem$ to tie donlltful. 

April I p t .  Wixid continues blowing from tIi(1 S'd nnil S. W'd, increasing to  a gal(,. 
April 15th .  About 9 1'. M., the wind shifted to 8. TV., blowing a gal(., rritll lieavy snow drift. 

The tenipernture, beyond n grmt diiirud variation, is but slightly nffected, and the barometer not 
at all. Siuce there is no mention made in the notes of any suddc:n q i ia l l ,  I prefer t o  omit tlru entry altogether. 
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* Suowiug. 

May '7th and S t l ~ .  Strong breeze and gale from the S'd ; ceased at 110011 of the N l i .  

9 
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I)IRECTION AND FORCE OF THE W I N D  OBSERVED AT Tr&Y RENSBELAER HARBOR, 

In July, 1851, in Lat. 78" 37', Long. 70" 53' W. of Greeuwich. 

The directious are magnetic. Taristion of coiiipass 108' W. 

1 h .  - -'- 
2 
3 
4 
5 1 N. 

I t  

" 

" 

* Rain. t Snow. 
July 2d. The force of the wind was not noted on this day ; estimated force 2. 
July 28th. The bergs outside are now in motion. 
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DIRECTION ASD FORCE OF THE W r m  OBSERVEI) AT Y-AN KENSSELAER IL~RBOR, 
In August, 1854, in Lat. 'i8O 37', Long. TOo 53' W. of Grecnwivh. 

The directions are magnetic. T-ariation of coinpass 1 OSo W. 
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* Snoa. 
Sept. 30th. Prom 12 to 2 A. Y., heavy drift and wind squall. 
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Hour. ' 1st. 1 2d. I 3d. 1 4th. J 6th.  6th. 7th. 6 t h .  1 Bth. 1 10th. ~ 11th. 12 th .  ~ 13111. 1 14th. 1 15th. ------ ------_- ---- 
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I1  11 

I I  I' 
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6 S. 16 

I ! 

R E C O R D  A X D  DISCUSSION O F  F O R C E  O F  W I X D .  

DIRECTIOS AND FORCE OF THE WIND OBSERVED AT VAN RENSBELAER HARBOR, 

In October, 1854, in Lat. 78' 37', Long. 70° 53' W. of Qrceiirvich. 

The directions are magnetic. Variation of compass 108O F. 
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. 
Tlie immediate bearing of tlie wind on thc tcmprat.ure, the weight and moisture 

of the atmosphere, and upon the clininte in general, as well as its pract,ical relation 
to navigation, renders this meteorological elcmeiit of equal importance with any of 
the others, though i t  has, pcrhaps, received comparatively less attention. 

JJdlmd of KeJuctioiz.--In the following discussion, we have to consider the 
average direction and force, as well as the quantity of air blown over the place of 
observation. 

I n  regard to the mean direction and velocity of the wind for any given period- 
a day, month, or year-the customary formula of L a m h r t  has been so far iiiodified 
as to include thc vclocitj-, aiid not to depend o i l  the relative frcqucncy of' the 
winds alonc. 

Let 8, 8, 0:; . . . . . be the angles which the directions of the mind make with the 
meridian, reckoned round the conipass, according to astronomical usage, from the 
muth, westwards to f:GO", or in a direction indic:itcd by the law of rotation; mid 
P:, r ,  ' r~;  . . . . . its respectiire velocities, wliicli niay t)c supposcd expressed in miles 
per hour; and let tlic obscrvations be made at equal iiitervals of time, say hourly. 
By adding u p  a11 velocity-numbers refining to tlie same wind during tl given 
period, and represeiiting these quantities, or the number of niiles of air transferred 
bodily over the place in each direction, I J ~  s, s2 8:: . . . . ., tlicii the quantity of air 
passed ovcr the place of oLscrv-ation by winds f/*oin the southward is espressed by 

Arid for minds .fi*oni the \vestward 
I?,,, = s, s i l l  0, + P, ~ i i i  0; + ,$,, k i t L  0, + . . . . . 

The resulting quantity 1-2, ant1 the angle q i t  forms with the meridian, is found by 
the espressious 

RS = 8, cos 8, + R2 COY 0.. + 5.:; co.9 0,; + . . . . . 

The general formulz, in tlic case of eight principal dircctions 8, msumc the 
convcmien t form 

x, = ( S A Y )  + ( S  l L - l T ) v 4  - (A- If7-SE) 4T 
I?,' = ( I\-E) + (,V l1.IA3-'E) JT + (S w-s E )  4-Y 

Where tlic letters ,Y, STf; IK etc., stand for tlic slim of all velocities during the 
civcn period, or f i r  tlic quantit3 of air movcd i n  the directions S, SW, W, etc., 
rc13pcctivcly ; ItA stands fin tlie total quantity of' air transported to the northward, 
:mil A'," for tfie same transferred io tlie enstn-ar.tl. Tlicse formultu, for practical 
\Forking, inny be put in tlie followit~g slinpe :- 

Put s-*Y = u 5' ITT-AI7./? e c 

AIT nr-J' E = d W-E= 1, 
Tiicn 

I:, = It (*OS 9 = a + O . i O i '  (r-d) 
R,,, = R sin 9 = I )  + O.;Oi j c t t l ) .  

Sincc I?,. I?,,, R, represents the qunntity of air. passed over during the given 
pcriod in tlw direction 0, W0, q). respectively. we rntwt ,  in order to find the incnn 
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velocity in any resulting direction, divide by n, or the number of obserwtions 
during that period ; n.e tlicn Iiave 

A particle of' air which has left the place of observation at the commencement of 
the period-of R daj ,  for instance-will be found a t  its close i l l  :t direction 180 + cp, 

and at  a distaiice of li' miles, equal to a niovemcnt with an average velocity of - ; 

the length of the path described by the particle can be f o r d  by the summation of 
d l  the 68 (for each Iiour) during the period. 

The above developmcn t supposes that a11 particles of the air surroun(1iiig the 
station equally prticipate in the general motion, or that all particles dcscribe cqunl 
and parallel paths. 

To admit nothing arbitrary in the reduction, no  attempt has been made to inter- 
polate values in those instances where occasional omissions occur in the hourly 
abstract . 

Tlic great variability in the direction and force of tlic acrid motion renders the 
taking of mean values for short intervals unneccssarj, and we can a t  once proceed 
to  the metin monthly values. 

For tkic conr-cnience of rcfercncc, and in illustrstion of the metliod of reduction, 
one of the monthly abstracts of tlic sum of the wlocity numbers of each wind is 
here inserted. Siniilar abstracts were made for each of the scventccn months 
during which the observations continued. 

jry 
7) 

. . . . . .  . .  ...... .- .. - . . . .  -. 

. . . . . .  .- -. - I. . . . .  . .  ... . ................. 
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Resulliy Montk7y Direction of f h e  ?T'f~l.-Tlie resulting monthly direction q~ of tlie 
wind is o h i n c d  by adding u p  tlie veloci ty-numbers fin- each wind sep:irately, from 
ttie hourly observations taken during the month, irrespective of' omissions. The 
nurnhcrs thus obtained are then treated in accordance with the preceding formula. 
For the month of' September, 1853, for instance, n-e ~vould hw-  

I s. = 142 1I.ncu: c = + 833 E ,  =- 1 1  I 

z s. = 44!) d =  + 41; = -+ 9!J.> 
E FV. = 220 C . - d  = $- 422 Ti = !)!I5 

x s I\-. = P;h (1.7 ( , . - ( I )  = + 2!l.-l equivalent to a 
x 5. x. = ::ti 0. i  ((. + t l )  = + S7!) vcst w i l d .  
x 3. I\-. = 51;o a = - :HI(; 
x s. E. = 142 c = + 11G 

B E. = I 0 4  I' + 1I = + 1250 ql = sno2." 

To convert the resulting q~ from the m:tgnetic into the true direction, apply tI,i* 

In like manner, the Incan dircction of' the wind for each month Iias been macle 
The fullowing table exhibits tlic sun1 of tlie velocity-numbers for each wind, 

inapet ic  decliiiation, viz : l 0 b "  1'7' west.' 

out. 
as well as the resulting direction of tlie wiiids for each month of observ a t' 1011:- 

To obtain tlie rc>ulting direction of' the wind i n  encli nionth, each season, and for 
the wholc year. we first take the Iriean of' the values I:, : L I ~  II, respectively, for 
the same months i n  tlie different jcarh and find- 
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September +l(Ie5!t 
Octolwr +l 
November , + !IO1 
December , +15:%(I 
January + i;5!) 
February +lS\lO 

By means of ,C and 5 I?, for the rcspcctive periods, we fiiid the followiiig 
mean directions :- 

True d irec t im~.  

Winter ( I)eccrnt)cr, J ; r n  uary , Fa1 iru;trJ ) E. 270 s. 
E. 3 s. 

Summer (.Tu IW, .l ul y . . .  . . /  I 324 I.. 51 P. ' 2  
Autumn (Scytemhcr, October, Korrmlm) . . .  -- 2i1 E. 4 s. 

Ycnr . . . . .  1!l 27 1 E. 1 5. 

Spring (Nurch, April, May) 

'>.) 

From the a\)ore results we scv that, in gencrd, the nitmi triie direction of tlie 
wind is from tlie eastward, varjing i i i  the several rnontlis to the northward and 
southward of' it. Tlicre is but one exception, natnclj :  iii the month of J u n e ,  tlie 
wind 1-ecrs rouiid to tilc wcbtwtrd of w u t l i .  111 spriiig and ;~ututnti, the resulting 
true direction is almost csactly cast, as well as for the ~vliolc ycnr; in winter i t  is 
E. K. E., and iii summer S. X. by S. 

Averccqc T'doci/!j i l k  ilic J l k ? i  Uirectiou of the Il7i'lit7.-Tlic average yelocity in thc 
mean direction of tlie wind-or, in other w o ~ d s ~  tlie mean velocity of tlic resulting 
wind-wliicii is ncccs+arily srnallcr t i i n n  the nie:in velocitj- of the sc\*er:LI wiiids o n  
account of tlie neutralization by opposing winds, is found by dividing the quantity 
JL by the actual number of' obscrvntions (exclusive of' calrns). Thus, for Scpteinber, 
1S.52, we found It = 99.?, 1 1  the :iuiiil)er of limrs of olstm-ations = 34S, hence 
lr- 2.9 miles per hour. I11 similar manner, T'lias bccti found for each niontli of' 
the ywr.  In the tnblc 1)elmr.~ tlie quantities opposite the m o n t h  f'roni Scpternber 
to  January inclusive, are iiienii ralues clerivcd from tlie years 11.33 and 1554, arid 
1851 and 1 S S .  

. . .  ... _- . .  . . . . . .  .... __- . . -. . . . . . . .  _ -_ . 

II:iriiig fbund the resulting direction of the wiiid :md its i r i e : i ~  velocity i l l  tlii., 
direction, we proceed to deterniinc the nica~i velocity of c w l i  wind. 
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I n  the follon-ing table of the mean velocity of' tile winds, the values for Sep- 
As in the tember, October, Sovember, Dclcember, and January are niean values. 

above example, the w i g h t t d  nieans ;ire given in the t t dh .  

3l.w;svTir I ) r i i n ~ ~ i n ~ .  .1:1n. 

I '> I) S. . . . .  -.I 
s. w. . . . .  s.2 
IT. . . . . .  , . - 
N. w. . . . .  -. 1 

K. . . . .  1.7 
x. 1:. . . . .  1.1; 
1;. . . . .  1.11 
s.11. . . . .  4.:; 
Weiclitad X ~ I I W I  . . 4.4 

-- 
JI I I  P.. 

. I  . I  

., - 

--- 

The Iyincls, tliercforc, blow witli tlieir grcatest strengtli iii the months of Sep- 
t c i i i l ~ r  :md L)c.cc~ribcr, a i d  with their least streiigth in the iiioriths of March :ind 
J l ; i ~ - ;  in  tlic f'orriicr the me:m velocity is 9.G, and iii tlic la1 tcr case 4.2 miles per 
hour. 111 the fullowing table is exhibited tlic mean velocity of each wind 
s;cparntely :- 

Z77r Ivhi~h. 
A 

8. . . i . - l  I 
F. w. . . 11.3 
\\-. . .  . 4 . 1  
s. I\-. . . -1.3 
s. . . 3.5 
s. E. . . 6 . 2  
1:. . . G . 1 )  

s. 1'. . G ;; 

01' all wiiitls! tlic 5.  IV. (rn:iyiicttic,) 

Llows w i t h  tlic grtxtwt l ' u r ~ c ~  aiid t l i c .  

north wind with the Ieart. Tiic rt.I;i- 

tioii of the \docit>. ol' tlic \vintl to its 
direction is fiirtlicr illiistrntc!tl t ) j  the nil- 

iicscd di:iT w t r t i .  

h l n p v t  ic h1r:ui v t ~ l ~ v i ~ y  in  
dirrstiun. Inilci pcr Iii~ur. 

E. 

S .  

; ..- +r-hrnrr 
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Quuntity mu7 IZclulicc Frcqiif  /icy of the Tli'idcs.-The sum of the yeloci ty-numbers, 
or the number of miles travelled over by the air iii any direction for any given 
period, niay be called the quantity ( q )  of tlie wind which has been transferred over 
the place of observation during that time. I t  J j i l l  not be necessary to take into 
account the varintions in tlie density of the air, and the number given below refers, 
therefore, to an average density. The velocit3.-ii1ir1ibers for cacli wind and Inon th  
have been given in a preceding table; they require, lio.cr-cver, a correction, in order 
to find q, for the occnsional omissions in tlie observations. Thus, in Scptcmber, 
18.53, 110 observations werc rccordcd during 100 lioiirs? :iiid \ve may assuiiic that 
during this time the several winds (inclusive of calms) occurred, or would liavcb 
occurred in quant i t~-  and with a frequency directly proportion:d to tlicir numbers 
found from the 720-109 rem:iining hours of the month. After acldin,rr this pro- 
portional number for each wind and month, and after taking mean ~ a l u e s  fur the 
same montlis, the fullowing table of tlie quantity of wind (7) h:is been made out. 

The follo~ving t a l k  givc:: the iiumbcr of Iiours cluriiig which each nind blen-, or 
the relative frequciicy of' cncli wind fi)r c l w r j  nion th. 

> h l i S L T l l '  I ) l U W T l a l S  . ~ ; l l l .  -- 
H . . . . . .  5 s  
s. n-. . . . . : SI 
IV. . . . . 24 
s. w. . . . , 1!l 
K. . . . . . 211 
$.E . . . . . .  5 
I < . .  . . . . 3 
P. E. . . . . 9'; 
c31111 . . . . 1:;7 

Cl1eL.k SUUl  . . 744 

I 

- 

o c t .  

The preccdiiig tnbulnr results haw been laid clowii grnpliicnlly oil tlie accom- 
t)ilnSi11g dingranis. Tlie two rectangular di:yanis show the qunn tity of each wind 
for each month ; the first for the directions S., S. W., Itr.; and X. W., the second 
for the directions K., N. E., E,, and S. E. The  circular diagram exhibits the quan- 
tity of each wind for the JThole year, as indicated by n full line according to the 
scale a t  the foot of the diagram. It likewise P ~ O I T S ,  by a dotted liiie, the relative 
frequency of each wind during tlic year (on a ten times larger scale). 
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The greatest quantity of air moved over the place during the year comes from 
R quarter bounded by the true directions S. E. by E. and S.  N. E.; tlie prevailing 
wind also comes from this quarter. With the exception of true S. W. by S. winds, 
there is comparatively hardly any wirid from t.lie remaining directions; the quad- 
rant between (true) west and north is particnlarly defective in this respect. 

The calms greatly predominate, there being during the p i r  more hours of calm 
(5063) than hours of' wind from any direction (SG'3iJ-a circumstance quite clia- 
racteristic of the locnli ty. 

Auerage Durutioik of the U-iids.-Tlie number of consecuti~~e liours during wliicli 
any one wind blew is givcn in tlie table bc~low. I t  contaiiis average ~ i t l u c s  made 
out from all observations during tlie scvciiteen moiitlis. Tlic number of consecu- 
tive hours diving wliich, 011 the ar.cr;ige, ciiliris lasted, is lilicwise given. 

. 

Magnetic  direction. Blenn durutiun. 3Ingnetic direction. Meuu durntivn. 

s. . 21" , f i  s. I<. . 2'1.. 1 
s. IV. . . :;. .1 E. . 2.1 

X J V .  . . 3.4 
s. . . . - . I  Cairn . ;.il 

'> I V .  . . . 2 .0  s. E. . 0 . t )  

. - .____ 

:) ., 
RotdoiL (4 TK~ttls.-Owing to the great iiuriiber of calms, arid partly, also, to 

the generally sm:ill quant i t j  and velocity of' tlie winds bctwccii tlie (true) S. and 
(true) N. W. directions, Dove's laws of' rotation cannot well be verified in this 
locality. Tliere is, however: a tendency of the magnetic S., S. E., aiid E. (E. S. E., 
N. N. E., and X. N. W., true) winds to shift, in accordance with tlict law, in the 
proportion of three cases f i r  to one c;ise against i t ,  or with a relative probability 
of' three-fourths in favor of' the law. 

iXotc 011 flie Occur~*crtce o,f Cr?cs.--Betn.een September lst ,  1S53, and January 
21tli, 1S55, tliere wcre recorded tliirteeri gales (with a force of 7 and above, and a 
duration of' not less than two liours). Tile date, direction, and duration of tllesc 
gales is shown in the following table. 

General [mng.) Gener:il (mag.) 
1h t c .  tiirel.tiu,,,  I ~ r n t i u i i  : Ifate. directioll ,  Durat ion .  

I 

Q i l .  ' 1s:J.i S p t .  30 s. IV. 16'1. 

Oct. 15 s. E. 3 - !  IS53 nec. 10 s. 1;. 

I Dcc. 2% s. I:. 
1 Y5.i ]:el,. 7 s. 1.:. 3 !  S o y .  20 s. IT. 1 l )  

E'dl .  15-1 s. 1 /  Ikc. 1 x s. 1:. 3 

April 15-1 (j s. w. 1 j 1955 *Jan. 13 s. E. J 

.ltIiIc 1 i s. n-. 3 !  J n i i .  l$-l!j s. I\-. 4 
.luly 2s s. If,. c , !  

22 

- 

Thc.se gdes clo not :i.ppear to be confined to :iny particulnr season of' the jear .  
On the average t h y  last seven hours, and in Eumnier the1  have a trndeiicy to  
blow fkom the S. W. (true E. S. E.), and in winter from the S. E. (true X. S. E.). 
These two directions are tlie only ones from which gales were observed. 

T?wrn,o)irclrir. cod Ihi*owtric  T V i d  Ilose.-The investigation of the connect.ioii 
of tlict temperature and weight of' t h e  atmosplicre with tlie rtirectioii of the wind, 
will be found in tlie discussion of the observations for teiii1)crat tire and barometric 
pressiir~, parts I and I11 of this paper. 

I I  
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Relation of the Direction of the T K n t 7  to the Amount of Smic (or Rciiti).-Tlie 
dependence of the fall of snow (or rain) on the direction of the wind, is shown in 
the following tiible, ivhicli contains the aggregate number of hours during which 
snow (or rain) fell for any direction of tlic wind and during calms. 

Directinn (ning.) Hours I Direction (uag ) 1ImlrQ 

s. . . 5 2  3. 1;. . . f i  
S . T .  . . i l  E. . . 1 0 
n-. * 43  I s. E. . . 7 5  
s. n-. . . 110 Calm . . 32s 

. 45 i 
Total . 

ill  1 7  111otlths. 

The snowy (or rainy) qiiarter is between S. S .  E. (true) mid 1.1. S. E. (triic), 
or from tlic direction of’ the Spitzbergcn Sw, and atso froni tile direction S. S. W. 
(true), or iroin tlic upper 13nfIin Bay. During almost half the tirnc, i t  snowed 
during calms. From the dircctioris W. N. IT. (true) and S. N. W. (true), there 
 vas liardlj any ~mcipitation. 
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THE barometric observations at  T’nn Rcnsselacr IInrbor, North Grcenlnnd, were 
inadc hourly, and comineiice June Itli,  18,7? The record now artii1al)le. Iiowever, 
commences with June ?itti, 18-53, and cistends to Jariuxrx %tli, lS,j.5. The niean 
dilily values subsequent to tliis date, u p  to .Ipril 221. I S X ?  inclusive, togetlicr 
with the corresponding ~iieaii tcnipcrntiire, arc to I)c i’ouid i i i  Appendis So .  S I I .  
second volume of the  Sarrat i re  of tlie Espcdition. Tt is l’roposcd to diwiss here 
tlic observations taken hetween Sq~tenilwr 1 k t ,  l S r~3 :  wlieii t l i v  briq cntcred her 
winter quarters in ]-an Rcrissclaer 13:1y, nrid J:inu:iry 24 th, l&5,j7 at wliicali d:it(> 
tile log-bo01~ on hand terminates. 

~~;lslrui/zciifs.-Tlie cspeditioii was provided wit11 :i mercuri:il barometer and two 
:incroids. Tlic iiicrcnrial iiiarine barometer was matle for Dr. Kaiic by Nr.  
Tagliabuc, of s e w  york. Its length was thirty-thrcc and :I 1ia1f inches; i t  had :I 

hrnss scale wvcii iiiclics in lcngtli. and a gI:iss cihtcrii with :in ad*justiiig point f i r  
tlic surfiice of tlic rncrcurj. 111 its adjustment, the correctioii for c:ipilliLritj was 
includcd.’ The ancroids hare the 
numbers 47‘3Ci and 1400. Of tlicee, the first one was read dnil1 (and Iiourly) from 
the conirriericernent of‘ the record (June 2’ith, 1 S X )  till its conclusion (January 
2ltli, 18-55). Tbat  aneroid 4’i!Iti (and not 1400) \cis thus used, I iiifer from a 
Iiotc in blr. Soniltag’s report dated Godlinvn, Septcmber 13th, lS.j,j, and i n  n liicli 
lie refers to the cornl’arisons 1)etween tliis aneroid and tlic mercurial barorneter. 
for the purpose of‘ dcducing tile corrections to the former. These comparisons, :is 
fbund recorded in tlich volume containin: nicteorologicnl constants, commence with 
Scptenibcr SOtIi, lS;:;, ant1 end on J m u a r y  Dth, lS5-i-65 in nurnkr .  

Tlie readings of tlic mercurial b:iroineter coniiiiciice OctolJcr 24tli, 18X. and 
terminate with January 24tli, 1 t453. Tlic 1)rcfercnce lias heen givcii to t h t w  
readinzs. The indications of the aneroid were oiily used fur the tiniv bctwwli 
September 1st and Octobcr 34th, 3SZ.3; its readings are d s o  va1u:tble as corrobo- 
rating tliost. of’ the mercurid Lnroinctcr. 

The aiieroid was kept oii deck till Stlptember l!)th, l&S, 9 A. M., when the 
temperature W ~ L S  EO low that the attached thermometer failed to record. The 
instrumciib.w.as then taken into the cabiii ; its position tlierc was six feet lower 
tl inn on deck. 

In  his reductioii of n part of the above GS conipnrisons between tlie iiicrcurid 

The readings arc csprcsscci in Englib11 inches. 





-1I.2h 
-11.25 
-0.21 

. .. . . - . . 

GI1 . I1  

-. . - -  
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The hourly record of tlie barometer and attached thermometer readings is given 
for mean local tiine, Englisli inches and dcgees of' Fuhrenheit, and for an average 
elevation of the cistcrn of the bmometer abovc tlie mean level of the sea of five 
feet . 

For the months of Scptcniber and October, 1F.53, the barometric and thermo- 
metric means are not directly compnrable with the corresponding figures in 
Appendix S o .  XI. o f the  Narrative (2d vol.) for this reason: In  the Appendix the 
uncorrected aneroid readings arc given, while the present abrtract contains the 
corrected or referred readings according to the prcccding invcstigntion. After 
October 23d, the rcadings of the mercurial haroineter take the place of the aneroid 
readings. 

A star (*) attached to any date in the folloning record indicates that a corre- 
sponding remark will be fouuiid i n  tlic notes appended to the abstract. 

O c ~ i l ~ i o ~ i ; t l  oniihhioiis in the liourly record of cithcr barometer or tlicrmoriieter 
readings, as seen by tlic blanlis in the table, have in all cases beell supplied by 
simple interpo1;Ltioiib before tlie incans ~ l i o 1 1 1 ~ 1 ~  or daily) were taken, in orclcr to 
give the result iiidcpendw t of these oriiib&ms. 
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~~ 

a O L . R L Y  ABSTRACT OF THE READlSG6 OF THE BAROMETER ASD ATTACHED TIfER\IO.\IETER AT V A S  RENSSELAER HARBOR, 
In September, 1853, in Lat. 'ig3 3i' ,  Lorig. T O O  53' IT. of Greenwich. 

Aneroid Barometer iu cabin. 29 inches +. Readings in English inches nnd degrees of Fahrenheit. 

I 
Day. ~ I h .  

.- - 
I U C l l  0 

1 s t  .80 68 
2d , .li7 67 
Yd .'il 68 

l i lr l i  '; 
ti8 ' .81 ' 69 
ti!) .ti6 lib: 
ti8 . i 4  io 
fi6 .PU t;1 
t i 3  .93 70 
t iE .SI; t i t i  
71 .46 i l  
ti8 .2' ti5 
52 .YZ 52 
ti2 .40 til 
ti3 .49 ti3 
(i3 , . 64 63 
titi ' .52 ti3 
ti0 .55 66 

4th .8Y '  ti8 
5th .89 '  titi 
Gth .81 . ti5 

8th I .25 i o  
9th I .32 I 66 

7th .55 j 68 

10th 
* l l t h  
12th 
13th 

*14th 
15th 
16th 
17th 
16th 

*lYth 
20th 
21st 

.38 ' ti0 

.49 62 

.57 ' ti3 
.53 titi .50 (i5 
.70 65 . il  ti6 
. 5 i  ti2 . 5 i  62 
.5:1 lil; .53 ti9 
.-If 24 .41 %4 
..52 19 .50 19 

.El 27 .E3 34 

.Fd 62 .b9 ti5 

.$!) li0 .Ea riO 

.Sti GO .63 56 

. . . . . . . . . . . . 

.50 65 

. i 1 ,  ti8 

.54 ti4 

.51 6ti 

.41 ' 26 

.5u 19 

. i 3  29 

.51 29 

.E9 ti5 

.hO 42 

.s3 54 

.47 ' 51 .48 

.ti7 I ti0 .ti7 

.52 t i G  .54 

.55 169  .54 
.3ti:  l i  .Yi 

.72i 11 . i 2  

.fi5 10 .ti5 

. O 1  ! l i l  . 9 l  

. ~ 4 l  55 . ~ 4  

ti3 I .ti5 G l  .ti6 ti4 .ti8 ti3 
ti7 ' .53 ti3 .57 62 . 5 i  ti:! 
ti7 .55 tis .52 1 ; i  .4!1' I;:< 
IS  .36 15 .9S IS .43 14 
14 .4; 15 .49 11; .51 1s 
1b: .fti M .ti5 '1 . i l l  29 
11 . i 4  14 . i 5  IS . i l l  2 2  

( i l  .92 (2 .!43 IiO .91.  ti0 
54 . b 4  54 .67 62 .S7 62 
5 6  .w 56 .90 56 .!lU 54 

11 ,ti4 ( ! I )  .li4 ( 2 )  .titi 12 

.49 ! ti5 

.52 ti0 

. 3 5 .  20 .41 ' 21 .42 22 . I O  22 

.ti7 26 . G i  2ti . t ; i  2ti . i o  29 

.52 13 . T I 1  14 . i 3  13 . i 4  14 

. i 3 .  22 . i s ,  22 ,74 23 , i 3  2 2  

. 9 4 '  ti9 ... I ... ' .94 ti9 .90 58 

.83 ti1 1 .83 59 : .65 56 .E3 54 

.4(' :3 ~ .43 13 .43 13 .44 13 

2% . E G  55 I 5-1 I . S i  5 5  .E; 5 i  . S i ;  5ti .no 
2Yd I .E8 I48 ~ .89 48 . g o :  50 .!I1 52 I .93 I 5 5  .9U 
24th .92 6:  .90 56  .89 54 .88 52 ' .d$J I58 .SS 
25th i0.91 (59) 0.93 55 O.!Jti 57 0.99 5ti 1.01 54 1.115 
21ith i1.13 ti3 11.11 ' ti1 1.09 57 1.12 58 ].I:< I 54 1.13 
27th ;0.9!1 62 0.9!l , ti2 1.02 ti4 (1.98, ti0 Ll.!)i ~ 58 O.!ll 
2eth !l.(l2 58 1.02 / 53 1.01 57 1.02 ti0 1.04 58 1 . 0 3  
29th 1.01 66 1.01 titi 1 .N 7U l.Oti 74 1.09 i i 0  1.05 
30th '1.07 ti5 1.03 6U 1.02 60 1.M ti1 1.05 j ti2 1.U; 

-. - 

I).iy 
-~ 

1st 
241 
811 
4th 
5th 
6th 
7th 
8th 
9th 

1Uth 
6 1  I t l l  
12th 
13th 

*l4tll 
15th 

nrh. Iixcl:. 0 Inrll. p l o r h  :' I n r h  Inch .  l u c h .  : lurl i . :  O ,111cIi.' * I I nch .  O l u r h  l u c h .  
.'ill G6 . i 4  7 3  .ti5 GF .ti7 67 ' .( it; 66 .ti.; ti4 .titi G B  .6ti 66 . t i l !  ti5 ' .titi 67 .67 66 .715 

0 : Inch 
66.0 ~ .GI(  
66.9 . .5i 
ti8.4 ,651 
67.7 I . i l i  
titi.0 I . i 3 !  
66.4 1 .MI 
ti8.6 i 221 
66.4 . l K  
ti3.5 i . Z i t  
ti5.11 .3il 
ti5.3 ! .405 

64 .66 ti1 
7V .62 70  
ti5 , .E6 titi 
ti9 ~ .E5 ti8 
... ~ .$2 70 
66 I .29 ti4 
ti7 ~ .29 fi5 
6 i  . .42 67 

. 6 i  63 . ~ a  I t;g j .io titi 

.82 70 .82 I 7 0  .S1 63 

.E7 63 ~ .E7 I 6 6  I .88 titi 

.82 G i  j .79 i ti9 1 .61 65 

. 6 i ,  72 .ti3 74 j .59 70 

.27 65 , .2ti ~ 67 ' .25 68 ' 

.:<U ' titi j .31 I ti4 ~ .29 62 

.43 66 ' .41: ti4 I .41 ti4 

.ti8 ti4 

.82 68 

.90 68 

.8O 64 

.5j 68 

.30 74 

.29 ti2 

.41 ti4 

.m en .ti:j 

. i 5  ti!) . i G  

. 8 i  i 4  .68 

.78 ti3 .78 

. i n  ti5 .81 

.25 70 .'M 

.25 66 .25 

.3d ti8 .3!) 

.50 ti6 . 5 1  

.6 i4  

. l b 2  

. E49 

.839 

. i91 

.327 

.%ti 

b .  

64 ' .2i titi i .26 
7 0  .3S 66 ' .41 
70  .51 70 , .50 
ti5 .4!1 GS ' .SI' 
1% .7U t i L . I ; j  
tit; . 5 i  ti4 .57 
2.5 . J 6  2ti , .4(l 
29 .41 21; ' .411 
2!l .5!l L'!( .G'z 
29 .i3 2!1 .il 
25 .i!l S i  . i t i  
fi9 .91 1;s . : ) I ,  
42 . i S  :is , .i$ 
ti5 .87 ti3 .EH 
46 .!I8 ti() .!I2 

60  .85 til! .&9 
ti6 1 1 2  ti4 1.10 

4; : .92 53 .!I2 

.49 67 A!) 

I!) . i 0  , 1'7 . iOO 
11 .tis' 14 ~ .750 
59 , .86 ti0 .8U8 
ti1 I .84 G 1  ' .6 i l  
54 .84 5ti .849 
56 .A9 48 : .89:: 
(is .96 (;6 .913 
65 ' .HU 6U , .e85 
titi 1.14 64 . 1.W7 
ti4 1.Ul 6ti 1.082 
58 1.03 60 ' .9W 
60 U.9i 60 . 1.017 

. l ib!  14 ' .68 

.sti, 59 I .n(; 

.91 I5ti j .91 

.H4' ti5 ! .!M 

.93 ti6 I .84 

.84 156 : .E4 

.a!* I 66 .9H 

.15 64 1.15 

.CY 64 1.00 

.01 5s .l.V2 

19.9 ! .XI 
45.1 : .7fi3 
5ti.2 j .797 
58.0 I .7i1 
52.9 ! .826 
52.2 i .I350 
59.5 i .a02 
59.3 i .994 
58.3 !1.002 
57.6 I .go3 
60.9 I .930 

12 
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HOURLY AIlS'rRACT OF THE READIXQH OF THE RAROMETER A X D  ATTACHED THERMOMETER AT V A N  ItESSSELAER HARBOR, 
I n  October, Is%, in Lat. 'ino 37', Long. 50' 53' W. of Greenwich. 

Aneroid in cabin, Mercnriol Barornett.r i l l  house on deck. 29 inchc's +. Readings in English inches and degrees of Fahr. 
-. - .. - .. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. ........... -_ -. 

Dny. 

1st 
2d 
3d 
4th 
5th 
6th 

i i t 1 .  I 2tl. 311. 
_~ , - -. , - -. -. . 

: J n r h .  '' J i r l i .  I n c h  * 
:1.12, 58 1.13 60 1.14 62 
j .93 62 .!)3: ti2 .93'  62 

~ .29 68 .29 I 68 .31 70 
.51 64 .52 66 : . 5 3  67 

j .52 ti2 .52 ti3 .52 ti2 

I .5ti 80 I .55 178 .52 i 3  

611. i h .  ' 811. 9. ' , 1011. I 1111. ' Soon. 13h. 
- -  .__.- 

411. 511. 
.. .. ....... . . . .  I - -. 

, .  
-~ 
Inch.) " Inch 1: I t j ~ ) , . )  0 ~ncl,. 0 J I I P I I . !  0 Iurl~: 0 Inch. 0 ' I n r h ,  0 Incli .  0 ;Inch. '  0 

.90'  ti4 ~ .88 (64) .F8 :[ti4) .67 (til); .87 (64) .81 ti5 . 8 2 ,  72 I .78 70 . i 8  70 .78 ~ 70 

.49 ti8 I .:M f;(l .35 160 .:E ti0 . .32 (ti0) .38 ti0 ' .31 ti2 ' ' 4 0 ,  64 .37 64 1 .36 I 6 5  

.3ti (4 I .:if; !(ti-%) .40 (64) .45 (ti4)I .45 :(64) .41 ti4 .39,  ti2 I .3!J ' ti3 .40 64 ! .45 69 

.55, 6s .541 64 .57 i  titi .64 fib: .541 66' .56 75 .58 75 / . ( i l  ir: ' .G2 81 ' . 6 8 .  78 
i0 . I8  : i o  .91 74 .93 I 7 0  
7 3  . 8 3 ,  6!1 .81 68 I .86 ti0 

74 1.37 74 i1.37' 74 

1.17: 66 I.()# 56 1.09: 56 1.10 60 11.13, 66 1.11 65 1.10 64 1.10 70 1.11 74 ' ... : ... 

.53 67 .5:3 I ti8 .5R I 68 .5:i tis .5:3 I ti9 .53 ti9 .54 70 ~ .53 ti9 ' .54 69 ' . 5 3  ' ti4 

2ls t  
22d 
Zld 
244th 
25th 
2tith 
27th 
20th 
29th 
30th 
31st 

7:: 1.29 
i0 1 . 5 i  
(i4 1.313 
64 ' .!I9 
72 .Fti 
74 .74 
66 . 9 i  
ti5 .9ti 
. . . . . .  
7n i .nn 

70 I .97 
6Y . .e9 

68 1.16 
72 1.K 
44 .76 
43 .74 
45 1.16 
4'2 .94 
36 ! .84 
32 . .76 

:id .ti5 
:IB I .sn 

74 1.29 $4 1.30 
ti8 1.54 ti5 1.52 
ti:3 1.37 ti4 ... 
ti0 .!I9 ~ i o  , .sn 
i t )  .67 ' 7 0  ~ .S(i 
i 2  . i4  72 ; .75 
ti3 .!IO ti2 j .98 
ti4 . Y 6  ti4 , .98 . . . . . . . . . . . .  
7CI .!I1 7 0  I .90 
73 .8(i 74 1 . S i  
titi .9Y 69 ,1.W 
ti8 1.1; 69 '1.2(1 
74 1.08 , 76 :l.U3 
42 . 7 6 ,  41 I .7ti 
45 .74 45 .91 
45 l . l t i ' 45  1.17 
41 .94 40 I .95 
35 .84 38 I .6R 
32 .78 33 ! .76 
3:; .ti0 33 , .ti0 
34 .ti5 38 i .70 
-- - 

72 
ti7 

70 
7 0 
7ti 
ti4 
Gti  

71 
74 
i o  
72 
6:) 
41 
78 
49 
48 
47 
36 
32 
30 

... 

... 

- 

1st 
2d 
:Jd 
4th 
5111 
titi1 
7th 
8th 
9th 

10th 
11th 
12th 
13th 
14th 
15th 
l(itl1 
17tlr 
let11 
l!lth 

, .eo 
1.112 
.!I8 

. .9l 

64 .ii 
711 . E l  
i 4  1.05 
titi 1.112 
ti4 .!I1 
711 .si? 
i 4  .&I 
7 0  1.OG 

.535 66.1 .4Xi 

.590 ' 68.5 I .464 
2369 71.5 .'is6 
.914 67.8   bo^ 

1.314 : 50.2 '1.2nl 
1.332 71.2 1.217 
1.512 67.2 1 . 4 1 6  
1.335 69.4 1 . m  
1.001 67.5 .8!4li 

. w 2  70.7 .mr 

.784 71.o 1 .ti71 

.9&1 69.6 ' .8 i l  

.963 65.7 ! .PIC 

.P52 68.9 , .84:' 

.E95 i 70.5 ' . 7 ~ 4  

.869 71.0 .75( 

.957 70.7 , .e45 
1.169 i1.i 1.051 
1.072 72.0 ; :!W 

.712 43.1 .674 

.E45 52.6 .Tic1 
1.120 I 44.6 ].(I:; 

.942 40.2 .rill 

.E11 36.7 .7Pk 

.766 34.5 .?51 

.e21 34.0 .GUL 

.690 33.0 .67f 

.903 161.3 
--- 

-- 

29.815 I 
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HOURLY An6TRACT OF THE READISG6 OF THE BAROMETER A S D  ATTACIIED TIIERMOMETER AT ITAS IiESSSELAER I h B B O H ,  

In 3orember, 1853, in Lat. 780 3i', Loiig. 703 53' W. of GrecnFich. 
Menwrial Barometer in house on dtuk. 29 inches +. licadings i n  Thglisli inches and dcgrecs of Falrrenlicit. 

.... 

1011 

. i 8  31 

.85 32 

. i s  2-1 

. i 4  34 

. i 4  3; 

.ti2 34 

.;ti 39 

.95 3 i  

.bS 35 

.25 33  

.35 35 

. . . .  

lnrl!. a 

. - - ..... - . . .  -. . . . . .  . . . . . .  -_ ........ 

I h y .  
..... 

1st 
2il 
36 
4th 
5th 
6th 
i t l i  
8th 
9th 

10th 

] l h .  1 Soon. 131,. 
.... -- 

Inrli .  0 . I I I C ~ I .  O Inch. 0 

.:!I 35 ~ .i!) 34 ~ .iB 25 

.65 32 I .85 2:) .65 35 

. i 3  1 9  ~ . i 2  23 . i 3  31 

.i3 33 . i5 31; ~ . i 4  32 

.$4 35 1 , i 4  40 / . i 4  40 

.fi2 31; ' .57 34 ~ .58 32 

. i 9  33 ! . i 5  35 .fi4 35 

.S4 34 ' .62 35 I . i 5  35 

.30 34 j .35 35 : .411 34 

.35 36 I .'9 32 .22 38 

.52 38 . .55 X1 , .ljO 38 
1.14 40 .1.15 : 3 i  1.20 35 
1.23 34 1.22 35 33 
1.11 3 5  il.11) S1 1.10 
.85 2S i .b5 29 .85 31 

1.00 39 ;1.112 3; 1.02 38 

34 I .ti0 
28 1 .25 
33 11.03 
2:) 
31 1.15 
24 1.0(1 
24 . i 5  
31 ' 65 
33 I : i 4  
34 .ti8 
30 I .i:j 
33 ' . i 5  
33 1 .!IO 

35 I .90 : 
30 .!I5 

30 
38 ' .54 41 

3 5  il.211 35 

30 ~ .;5 30 

36 i1.14 36 

3s ,1.12 37 
30 .6(j 2; 
31 .Hl;311 

12th ' .23 

14th :I .z 
15th il.li 
16th 1.00 

13th !1.0:3 

.75 

.85 

. i5  

.ti8 

. i : 3  

.75 

.!IO 

.95 

. ! l i  

.58 

17th 
18th 
19th 
20th 
21st 
2% 
23d 
24th 
25th 
26th 
27th 
28th 
29th 
30th 

Means 

- -  . , : I  

_. 

U:r\.. 

1st 
211 
3d 

5th 
tit11 
i t l i  
6th 
!It11 

I(Itl1 
I It11 
12th 
1 %  h 
14th 
15th 
16th 
1 i th  
It.'tIl 
I!lth 
'Iltll 
"1 s t  
231 
23d 

4th 

30.2 
32.0 
3U.4 
32.3 
3ti.b 
35.4 
37.7 
37.5 
35.1 
:<1.3 
34.5 
:15.1; 
35.3 
33.1 
29.4 

.h5 

.I;? 

. i 4  

.;2 

.59 

. i.4 
1.01 

.TI\ 

.4'3 
.]!I 
. I 5  

1.22 
I .23 

29.4 ' .857 
30.4 : .645 
31.1; ~ .iti$ 
34.:) ' . i l E  
34.5 .ti:,(; 
31.!4 .i24 
49.i  .EO!] 
32.6 I .912 
32.6 1 .9Ml 
34.2 I .v25 
35.5 , .550 
36.2 ! A i l  
39.6 j .15E 
40.2 .360 
39.5 1 .ti31 

34.1 j- 
-- 
-_ 

3.at32?1 29.710 29.709 \ 29.ilti 1 29.711 29.705 1 29.7013 \ 29.703 , 29.715 i 29.718 \ 29.716 29.717 1 29.713 i 
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UOURLY ABSTRACT OF TLIE RE.4DIsos OF THE BAROMETER AND A T T A C ~ E D  TEIERXOYETER AT T A N  RENSSELAEB HARBOR, 

In Decemhr, 1853, ill Lat. 78' 3?', Long. 70' 53' W. of Greenwich. 
Mercurial Barometer io house on deck. 29 inches +. Hendings in English inches and degrees of Fahrenheit. 

I 

Day. 6 11 j h .  
~- 
Inch  I l n c h  I, 

.75 35 ' .is 3ti 

.4a 33 . .4!1 3 3  
.till 39 ' .IN 35 
. I ; )  43 ' .;5 38 
.60 35 . i l  35 
.45 35 .45 35 
.5Y 2 i  .ti0 2d 
. i 2  27 .i2 24 
. t i i  22 .ti7 25 

-- 

4h. 5h. 

.73 36 I . i 5  35 

.4 i  33 .48 31 

.ti0 37 .59 38 

. i 2  32 ' . i 5  40 

- - 
Inch. O !Inch 

.61, 31 I .60 30 

1st  
2d 
3~1  
4th 
5th 
tit11 
7th 
8th 
9th 

10th 

Inch I O . ti6 I 39 
.53 ~ 43 
.64 1 311 
.84! 38 
.57 35 
.43 ' 34 
.GE i 28 
. i3  : 33 

.8.5 34 

.69 ; 25 
35 .65 
35 i .e4 
35 1.00 
33 ,1.02 
35 .1.03 
34 1 .8ti 
32 .E5 
:It; .80 
35 1.04 

31; 
R 7 .82,  3; 
32 1.00' 34 
34 1.011 3ti 
3ti 1.02 36 
31 : .8ti 29 
33 i .8tij 39 
35 .b1  j 37 
8ti 1.03 I 36 
40 .921 42 
33 .41 40 
3ti 1.101 40 
44 .3Y 45 
3; .ii 4) 
3ti 1.23 I 3 i  
31 '1.17 41 

40 .25 40 
39 .57 2ti 
40 1.4b 41 
31 1.26 35 
41 .SO, 41 

41 1 . 1 Y  I 39 

---- 

35 1.02 ~~ 

39 .$I5 39 ' .!I4 
32 .40 3i ! .47 
36 1.10, :$ti ,l.lO 
3c. 
41 . i t ; ,  YY 1 .i!i 

3ti 1.23. 39 '1.23 
43 1.27 40 11.27 
4ti .4V ~ 4.5 ~ .4U 
37 A43 39 : .5ti 
40 1.45 I 41 1.45 
35 1.34: 33 ,1.34 
40 1.00 48 j .!I7 

.47 j 39 ! .43 

40 1.20 I35 :1.2u 

- - 
3G.5 .843 135.9 .E43 ,35.8 .8% j3ti.i ______ 

.- 
! 

l u c h .  I : Inch 
.ti55 ' 37.8 1 P t  

"(1 
3d 

5111 
t i t  I1 
7th 
8th 
9th 

111th 
11th 
12th 
LXth 

4th 

' 40 
35 
36 
38 
3 0 
3 0 
3 1 
36 
41 
35 
34 
37 
32 
35 
37 
32 
33 
49 
34 
33 
40 
44 

.5' 38 

. ti4 :3R 

.51 3h 

.5.5 37 

.43 34 

. i u  30 

. i4  34 

.7u 25 

.65 31; 

.82 3ti 
,(I0 35 
.lbl 3ti 

14th 1.02 3ii 
15th .Flj  ZU 
llith ' .67 35 
l i t 1 1  . F l  3e 
18th 1.03 35 
19th .!W 41; 
2(lth .41 :i!I 
21st 1.05 39 

.52 36 

.04 3; 

.S5 411 

.55 411 

.4:1 34 

.7v :KJ 

. i 4  3 3  

.iO 2ti 

.Si 40 

.82 35 
1 .I)O 34 
1.01 3F 
l . I l 3  :;3 
.81; S i  
. s i  30 
.e2 31 

1 .(I3 3s 
.$Ill 45 
.45 35 

1.10 3!l 
.31; 44 

35 , .il 
3 t i  .85 
37 ' .54 
2!, .52 
32 ' .75 
3ti .66 
34 . i 5  
42 : .94 
31; I .85 
26' :1.04 
35 '1.01 

38.0 
37.0 
3ti.1 
34.6 
31.2 
31.4 
28.6 
37.8 
36.2 
33.3 
34.5 
33.9 
32.9 
31.7 
33.3 
35.2 
39.5 
97.4 
37.2 
38.5 

.648 

.SO7 

.63ti 

.458 

.677 

.715 

.Hi1 

.864 

.978 
1.017 
1.015 
.905 
.a43 
.SI4  

1.017 
. 9 l 9  
.535 
.991 
.5lIO 
.751 

1.182 
1.254 
1.148 

. 3 n  

.657 
1.442 

. ion 

33 
23 .84 I 30 I .w 
3li 1.12, 34 '1.12 
39 .ti2 42 ' .62 
32 .80 34 j .S2 
35 .80 ~ 34 .75 

40 . 86 '  41 I .67 

I .SO ~ 36 ~ .80 

:(I; .47 ~ 38 ! .5(l 
40.4 , .i21# 
3i.x 11.15~ 

39.3 i1.413 
1.290 36.6 11.26s 
.925 39.7 I .8P4 --_- 
.842 I 3ti.2 I 

29.821 1 
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HOURLY ABSTRACT OF THE READINGS OF THE EAROMETEK AS11 ATTACHED THEBMOMETEIL AT I -AX I<ENBSEI.AEIt I h B O R  

111 January, 1854, in Lat. S Y O X ' ,  Long. i o o  53' W. of' Greenwich. 
Mercurial Barometer in house on deck. 29 inches +. Readirigs in English i~iches aid degrees of Fahrenheit. 

-. -. .... -. - -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

911. 

.ti3 ! 39 

.lil I49 

.5ti ' 4s 

. 3 0  3 ! I  

.46 3 i  

....... -. 

I n r h .  : Inch.1 ' Inch 0 Inch  ' 0 

2d j .5(i 140 j .55 42 .55 '  43 
3d ' .50 I 38 ' .TO 40 .li6 39 

1st , .ti5 4fL .65 4s .fi5 43 

4th .35;  3ti .35 3h .35 3Y 

6th I .45 i 42 .45 43 .45 I 43 
5th , .40 36 I .40 36 .42 37 

.45 : 44 .41 ; 40 .45 41 i .47 :I!$ .-1S 41; .4!) ' 42 .51 4:: ' .52 41; ! .55 : 46 

13th- 
14th 
15th 
16th 
17th 
18th 
19th 
20th 
21st 

.ti9 39 

.53 2ti 

.40,  23 

.ti0 1 0  

.56 19 

. 5 i  ' 12 

.in 8 

.45 12 

.GO 1:) 

.(is 32 . f iA  31; I .I;S 37 .TU 35 .:(I 26 

.52 2Ii .52 2$ ; .52 25 .55 2& .55 2ti 

.40 21 .40 21 , .35 17 .35 ' 22 .35 li 

.50 12 .5U 9 , .50 9 .%I I 7  .53 7-1  

. i o  40 i . t i i  38 

.53 ?!I : .5:i 29 

.2ti 14 I I 7  

.55 111 ; .5.; Iti 

.51i 11 I .65 li 

. G O  21 ~ .GO , 13 

.57 I!) .57 2(1 

.ti5 12 .lid 14 

.31 2 i  .27 , 2!1 

. 2 i  30 . 2 i  30 

.55 4 

.5ti 1; 

. t i 0  1s 

. 5 i  15 

. .25 27 .2i 
. I 0  16 .1(1 

*.Y5 80 .*.Y5 
*.96 26 ,*.Hi 

.21 32 ' .21 
' .@U 33 1 .uo 

.21 24 : .2 l  

.YO 23 [ .30 

.50 25 I .49 

.50 2 i  ' .50 

.27 ?!I .27 

.us 14 : .05 
*.!I5 28 *.H5 
*.'3:, 22 '".A5 

.OlI . 31 .uo 

.01, 31 .21 

.21 24 .21 

.30 1!I : .SI1 

.49 23 I .49 

.50 20 .5(1 

"7  
.u5 

y.95 
*.!I5 

.09 

.21 

.22 
.32 
.49 
.50 

.- 21 .2T 
1 5  ~ .v5 
31 ;*.!I7 
2s ,*.P5 
3(1 ! .(It; 
:3u  I .:1 
27 .22 

l t i  I .50 
It; ! .3' 

21 .50 -- - 

2H .2 i  
14 .05 
"I *.Hi  
29 1.95 
3 1  .O(i 
"I .21 
25 .2z 
20 .32 
14 .St1 
24 .50 - 

27 
15 
25 
19 
3 2 
31 
"2 
19  
23 
22 

22d 
Y23d 
L24th 
*25th 
2tith 
2 i t h  
28th 
29th 
30th 
31st 

1 s t  
tLd 
3d 
4th 
6th 
lith 
7th 
8th 
9th 

l0tll  
11th 

. i 4  

.4ll 

.34 

.4li 

.ti6 

.St1 

.62 

.9u 

. i 4  

.4ti 

.G3 

.$ti 

.45 

.-it1 

. (il I 

42 . i 3  36 .7(I ~ 3!l .ti8 
39 .40 41 .41 36 .32 
39 i .36 : 37 .YH 31; .39 
4 .4!l I 4'2 .49 ' 42 .49 
46 .t;i : 45 .IS; 45 , . io 
45 .e0 44 . E O :  41 .60  
40 .a 3ti .62 37 .e3 
4U .60 j 31; .ii, 3t i  .77 
45 . 6 9 ,  3!1 .ti9 39 .ti9 
:ii .48 '  3F .50 37 .BO 
36 .(is ' :<6 .(is , 3s .ti5 
28 .SI; ' 26 .51i 2 i  .5G 
21 .45, 19 . 4 5 '  15 .45 
12 .45 ~ 2(l .45 ' 13 .45 
16 . t i l  , 18 .62 22 .I;? 

.4Si 40.4 

.333 38.1 

.4 i2  ~ :<9.i 
.5ti l  143.5 
.760 ,41.5 
.T89 j 41.9 
.ti93 : 41.5 
.il ti ' 46.0 
.54i ! 3 6 . 3  
.543 I :i5.2 
. ti59 33.7 
.5O4 23.; 

16.2 
14 . i  
lti.5 
16.4 
15.2 
14.8 
"'1.4 
2'i. !I 
2X!J 
"6.4 
".!I 
30.0 

l i t l r  .55 I 18 : .55 
18tll , .fi2 ~ 21 ~ .ti2 
19th ' .51; : 20 ' .fiO 
20th I .(A I IS , .ti4 
2lst ' . 2 2 '  24 .]!I 
22d .2s; a4 ' .28 
23d *.&ti: 31 :*.Mi 

25th 
2titll 
2 i t h  
2Ftll 
?!It11 

31st 
:mir  

*.N; 
. I l i  ! 

.1!1 

.Z5 

.3F i 

. .5u;  
. ti0 
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IIOUltLY AB~TUCT OF THE ItEADINOS OF THE BAROMETER AND ATTACHED TIIERMOMETER AT V A N  KEN66EIAER HARBOR, 
In  February, 1854, in Lat. 78' 3i', Long. SOo 53' W. of areenwich. 

Mercurial Barometer in house on deck. 29 inches +. Readings in Eriglish inches and degrees of Fahrenheit. 
. .. .- . . . ~ .. . .. . . . ._ . . - .... - 

- I -- 
I '  

0 ' I n c h  0 

25 I . 5 u :  25 
24 
23 
20 
15 
20 
17 
1 1  
1t1 
1 6  
w 
2t1 
3 5 
25 
28 
33 
3 1 
37 
29 

25 .70 
16 .40 
16 .tis 
17 I .25 
15 I .65 

12 I . i n  
22 I . 1 1  

2!) j1.23 
2ti .YO 
24 .85 
2ti .4ti 
2 i  .9!4 
35 .% 

" C  

20 
24 
11 
1 u 
14 

.41 21 ~ .XI 

.ti5 15 .tii 

.:35 5 .35 

.43 : 8 .43 

.ti:, I!) I . ( i i  

211 ! .3x u .RS 211 I .3x u .RS 

5 j .33 15 i 3 4  
4 ! .5u j 1') : .50 

21 .fiU 20 I .SI1 

31 .ti9 21 . i 0  

2-4 '1.40 2ti 1.40 
21 
2-4 '1.40 2ti 1.40 

. f iU ' 20 ! .SI1 21 .EO 
20 1.40 
l $  .ti0 
12 .6X 
24 .t;u 
2:1 '1.20 
21 1 Y O  
2u I :!I5 

30 I .2i  
31 i .15 

24 j 17 '1.40 25 11.40 
9th 

IUth 
11th 
12th 
13th 
14th 
15th 
ltjth 
l i t h  

*lbth 
*l9th 

20th 
21st 
22d 
23d 
24th 
25th 
2Gth 
27th 
2vth 

31 *.93 
28 *.YO ~ 

31 i .25 31 
26 I .4F 31 

29 ! .30 29 

w.5 I .(it;. 

19.0 I .6t? 
23.2 I .45: 
l(i.6 I .55: 
14.9 .3ti: 

20.3 I .9S! 
19.3 ~1.231 
1F.Y .5Y: 
19.5 ' .761 
21.8 ! . V i .  
24.4 i1.22: 
25.0 ! .9i '  
25.1 .82 
26.9 .54. 

31.6 , .84' 

33.5 .*.!I5 
31.8 : .23 
30.2 .21. 
31.3 j .45' 
27.7 j .(i.G 

28.5 1.05 

21.5 I .43 

21.8 I .til: 

j .9.il 

32.6 ! .01' 

23.9 I .!I%. 

23.4 ~ .60 

- -- 
24.7 I 
- I -- 

. 3 3  15 I .327 

.'IO 8 I .521 
1.30 22 .917 
.90 18 :1.212 
.43 1A I .56!J 
.93 20 I .7*2 

1.Ou 23 .855 
1.20 28 1.213 
.!I5 22 .9i0 
.50 30 .812 
.SO 26 I .540 

1.01 37 I .962 
.a 33 I .R55 

e.91 34 ' .030 

12111 
13th 
14th 
15th 
lcitll 
l i t h  

*l?!th 
* 1 !It11 

201 h 
"1st 
22d 
-.xi * J . >  1!l 

31 
l!l 
21; 
2:1 .,.> 
-A. 

-- L . .  

C .  . i (1 

1.24 
.ti.-1 

.43 . ti5 

.5ti 

24 .68fi 
29 1.051 
14 : .975 
21 .412 

23 : -595 
21 ; .595 

- 
. I  

-- . . .. 
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I 

JOURLY ABSTRACT OF THE READIN(I8 OF THE BAROMETER AND dTTACi?ED TIIERMOMETER AT T'AX RENSSELAER IIARROR, 

I n  March, 1854, in Lnt. 78' 3i', Long. 70° 53' W. of Greenwich. 
hlercorial Barometer iu  house on deck. 23 inches +. Iieadings in English iuclies and dcprces of Fahrenheit. 

- - __ 
Day. I 1 

! I n c h  

I 

1st .5ti 
2d .56 

4th ;1.25 
5th 1.27 
Cth .I.U0 

~ 

3d I .92 

;;; I :;; 
9th .72 

15 1.u5 ~ 16 1.10, 18 1.15 
13 1.411' 14 1.40: 16 1.45 

20 1.20 21 1.15 18 1.20 
1 3  .95  
li  ' . i 2  

ti . t i0  
li . i 2  

15 .95 
21 ' .EO 

19 .72 
5 . .S4 

10 i .(io 

14 .95 15 .95 
11 , .;2 

E : . B O :  9 ; .lb4 
1 0 '  . i 2 :  15 : . i4  
0 .85 11 j .by 
i I . $ ( I ,  9 . 7h  
5 : . 7 2 :  ti , .;4 
2 i . 5 3 '  (; , .54 
5 .45 '  15 . .45 
7 .43 '  11 ' .45 

1ti . G O  17 .12 
12'1.0ti 15 1.111; 

9 .!N: 12  ! .nu 
22 ! .G2 21 .I3 
lti 1.05 ' l$ : l .M 
20 i .ti0 21 : .72 
19 .5r; 21 . I %  

1 1  ; .eo 20 .62 

13 ~ .;2 

1 7 ,  .h:3 17  .LO 

ti : .!I7 10 1.w 
t i  1.U5' 10 l . ( I 5  

12 .bU - -8  .80 
!J .40 ~ 15 I .40 
1 ! .lti i , .It; 

i , .55 $1 : .55 
5 .51! 9 , .54 

20 : . i 5  
d , .ti0 
3 ' . i 2  
0 , .84 
E I . S O  
0 ' .il 
0 .52 
4 .50 
0 : .40 

11 j . i 2  
10 :1sw 
1 :1.117 

2 1 ,  .55 
2u ,l.Oti 
I d  I .6(1 
24!  .47 
17 .h5 
14 I .ss 

ti j .!li 
11 '1.W 
4 :  .85 
0 ' .41 

-10 ! .l.q 
- 3 ;  .u 

l j  I .5? 

!1.4 .i5C 
-- - 

, -  - 

17 .;5 
7 .tiU 

10 . i 2  
2 .64. 4 .M 
i .sui 5 .so 
3 . i 2 ,  3 .72 
0 .52 0 .52 

-14 .48 -14 .45 
- 1 .41 4 .42 

0 l . O V i  10 1.u5 
12 .;2, 14 .;ti 

7 I 8 ! .til) 
4 I .;2 

4 ~ .h4 2 .h4 
10 . S O l  9 .PO 
1 .il j 0 .il 
1 ~ .52  u ' .51 
ti ! .5u 4 ' .5u 

2 , .41 
1.5 ' . G ! I '  13 ' .;u 
1 0  , . 9 l j  11 : .!It; 
2 .1 u i  ' 2 :1.u; 

5 1 . i n :  

ti I .11: 

25 I :55 25 .55 

13th .53 1 2 .52 
.50 1 H .50 14th 

15th 
ltith 
17th 
18th 
19th 
20th 
21st 
2a 
23d 
24th 
25th 
26th 
27th 
28th 
29th 
30th 
31st 

Means 
- 

.41 I i .41 

.ti5 I 11 .li9 

1.10' 4 11.07 
.w I 11 .$)ti 

27 ! .55 
22 1.12 
15 .52 

.55 
1.11 
.52 
.4ti 
. E6 
. E5 
.95 

I.0ti 
.s5 
.48 
.22 
. YU 
.C4 - 

lti  .ti0 
20 .54 
1!l .64 
13  .62 
i ' .!I7 
6 1.03 

-10 ' . e 2  
:: .40 
9 .16 
1 .SI1 
8 .5c 

2J .4ti 
20 ' .88 
17 I .82 
11 I .!I7 
11 1.06 
11 .85 
2 .45 

10 , .20 2 1 .y 
12 . b l  _- - 

1!1 .85 1; I .F5 
15 : .62 13 , .F2 

t i ; . ! ' ;  ti .!I; 
1:: l.Oti 1 0  I.(% 
11 1 .65!  5 .S5 
0 .4Y I 0 I .42 
f i  .2u I 0 .2ll 
0 ! 3 9 ;  0 .42 

10 I . t i U !  i , .58 

11.2 .;u h 3  . i48 __ .- . -. . . _ _  . 9.3 .;4s !l.5 .;so i10.2 .;5:i 13.5 .7!X 
. - .. 

l(i Il.41) 21 1.40 ~ 21 1.40 19 ' I . 4 0  
l!) 11.05 20 ;1.u5 I 21 1.05 

19 .!IO ; 14 .Eti 
20 1.03: 16 11.00 l l i  1.123 , 1. O ( I  .. 1.14 
12 i .MI 19 .P4 16 . R l 7  13.; .9S 13 I .90 

210 .li5 

1; .81 

14 .K! 

10 , .5li 

21 I .5d 
21 .!Ill 

11 I . i o  

ti I .GI 

9 j . b 3  

14 I .41 

6 j .83 i 10 .P3 

15 I . 31 !15  .4U 14 I .40 ,~ 

21 I .5ti i 18 : .55 24 I 155 

22 I .85' 15 j . h 5 .  23 .P5 



96 

9th 1.10 22 1.10 
10th 1.15 31 1.15 
1..1 1 . ) -  'I" 1 o u  

R E C O R D  A S D  DISCUSSION O F  A T M O S P H E R I C  P R E S S U R E .  

22 ll.lU' 22 '1.08 21 1.l-I 21 ,1.07 22 '1.W 20 1.05 , 25 1.05 31 :1.05 
31 '1.15 31 : 1 . 1 5  31 :1.15 27 '1.15 26 1.15 23 1.21 31) 1.25 3 6  .I.'L.i 34 1.25 34 'I.% 2R '1.25 
->,, 1 0 ' >  . > . > , I C ) ' ,  "3 1 n . l  ..> 1 I C  I C  1 1 & .  l , , ' , , r .  1c l , . ,  0 0 ! 1 , . >  0.2 1 1 9  

HOURLY ABSTRACT OF THE READIXQS OF THE BAROMETER AND A T T A C ~ E D  THERMOMETER AT VAS RENSSELAER HARBOR 
In April, 1854, in Lat. 7 8 O  37', Long. 'ioo 53' W. of Greenwich. 

Mercurial Barometer in house on deck. 29 inches +. Readings in English inrhes arid degrees of Fahrenheit. 

O 1nch.i O l u e h . '  O Inch.'  ' 
6 .7d 110 .PI1 10 I .63 1 

16 .6U 17 , .SO,  17 .80 2 
... ~ ... 1 ... ... , ... , .27 2 
27 .35 26 ! .35 ' 21; .34 2 
:31 1 .S i  I 30  . 3 i  33 i . S i  2 

'Inch I 0 Inch. I Inch.: O ' I n c h .  0 IInrh. 0 /Inch.! 0 loch I @ 1 Irrch. O Inrh. I l n r h  
1st .56 -2 .ti0 -5 : . 6 3 /  1 .ti8 1 : . 7 0  1 : . 6 9 '  3 . i o  4 ! . i 2  7 .75 E ! .75 
2d .83 17 .83, 6 I . 63 ;  G ' .83 6 I .E3 5 .E51 1 I .E4 10 , .63 16 .R3 lti I .63 

I 

2 i  ' .9u I %  .94 2ti I .93 Y 
29 1.33 29 1.33 29 1.21 2 
14 1.10 13 ,1.10 23 1.10 2 
30 1.0; I 31 1.05 34 I .!3P 3 

2 
3 
3 
3 
3' 
3. 
3 
31 
41 
3' 
3: 
3' 
31 

23 1.10 30 1.G 
:7ti 1.ou 32 . l .OO 
31 .94 34 I .95 
3s . Y O  38 ! .90 
33 1.05 33 1.05 
40 '1.10 42 11.13 
35 1.18 36 I1.18 
34 :l.25 35 1.25 
35 9.30  :{ti 1.30 

38 I .95 ' 36 : .!I3 

:U '1.35 35 ,l.X 
33 11.05 33 1.06 

11KU 1..>3 A I  1.J.) 

12th .X5 27 .85 
13th 1.04 ' 30 1.04 
14th . g o ,  25 .R0 
15th 1 . 0 0  24 l . l l C l  
1I;tll : . 9 l l ,  25 .!+(I 
17th 1.24 31 .].'A 
ltctll 1.14 32 1.11 
l!lth 1.X) 3:; 1.34 
20th 1.30 26 1.30 
21st 1.24 25 1 . 1 6  
2Pd I .!I5 25 .95 

2s 1.00, 3(1 I.Cl0 31 .95 31 ' .!I5 ". '70 j .p1 ~ "I .h4 23 .P5 35 .F\ 
23 '1.05 ' 35 1 . l l j  23 ,1.05 31 1.05 
s.5 1.Clli 38 1.10 :IY:I . Ic1 38 1.10 
:u '1.21) 3.4 1.21) 35 ; 131  31; 1.18 
19 1.m 35 1.20 31 11 23 31  '1.22 
23 '1.31 31 1.31 :E /l::io ' 33 1.30 

32 1.12 31 1.12 31 1.12 33 1.0s 
21 1 . 3 5  ' 23 1.x; 36 i1.36 ' 34 1.3ti 

2s , .!I5 , 2!l .!I5 3; 1 .95 3; .H5 

23 .8(l 
20 j1.M 
25 I .95 
25 I1.YI 
23 1.15 
20 '1.31 
210 ,1.35 
31 1.15 
23 I .95  

40 1 .97 40 .!I$ i 41 

2d 
:ill 
4th 
!It11 
Gtll 
it11 
8 th  
!Jtll 

lot11 
l l t l l  
I"t1 
13th 
14th 
15th 
I lit11 
17th 
18111 
19111 
"ltll 
21st 
Z2il 
23d 

... j .71H 

20 .387 

27 ! 1.1!)2 
23 i 1.113 
311 i 1.077 
... ,! 1.239 
35 , l . l ( I O  

21 1 .905 

29 l l . I l 2  
33 ; .80 
:3:3 1.111 
31 1.00 
32 1.25 
32 ,].I4 
32 11.30 
24 ,1.30 
35 i1.18 

35 1.07 
38 (1.04 



K E C O R D  A X D  n I S C U S S I O N  O F  A T M O S P H E R I C  P R E S S U R E .  97 

1iOC'RLY ABSTRACT OF T l l E  lhL%DINGs OF TIIE BAROMETER ASI)  -4TTACIrED TIIERMOJIETER AT I -AS  1LESSSELAER IIARBOR, 

111 Muy, 1851, iii Lat. 78' 37', Loiip. T O o  53' W. of Greenwich. 
Biercurid Barometer in house on deck. 29 iiiclres +. l<eadiiigs i r i  E i i g l i s l i  iiiclics arid degrees of Fahrenheit. 

. .  .. -. ... ....... 

! .  . , '  

.. .- . 

l l l C l l  

31; 1.110 
34 .!I2 
34 .!IO 
:<5 , .4ti 
30 ' .2i  
30 .ti.; 
4u .;7 
41; 1.20 

57 I .$:I 

til ' . i s  
4s  j . i2  
57 1.1)2 
5 2  . S i  
52 'I.' 

I . * -  
4ti .!I; 
51 .l.Uti 
ti1 11.117 
49 '1.115 
4ti 1.24 
55 !1.35 
55 1.5u 

511 , 132  

I $1, ' c 
-. 

5-3 
55  
5 .-I 
54 
54 
S i  
57 
5 2  
57 
5 1  
51' 
til 
ti( 
54 

>:I, 
_- 

5(1 1.33 

54 ,1.2 5 2  1 2 3  
54 '1.17 5:) ,1.17 
5; .9F ' 56 .!I5 
59 .!I3 54 : .!U 
54 1.ou I 55 l.(W 

5 i  1.15' 55 1.15 
51; '1.1G ! 57 j l . l l i  
48 :l .li  I 4 i  ,1.1i 

18.S .9!l3 !46.i.!I95 

5ti 1.lU j 54 i1.12 

__.-! 

.- .. .- ....... - ....... .. _- . . . . .  

. . . .  . . . -. - .. .... - . . .  . . . . . . . .  

. . . .  . .  .... . . . . . .  .. .... -_ . . .  -. ... 

411 .!I; 411 
45 .!I7 411 
41; .till 41 
3; .27 3f1 
3 i  .ti5 :$ti 
3:i . i 5  31 
511 1.1!) 51 
4; 1.93 45 
51; . S i  r ~ 5  
55 .El 57 
51 . ;2 4; 
54 1.02 51 
4ti .SF 52 
55 .!I4 55 
1 1 1  .!I*?, :<:, 
52 1.lW 51 
55 1.(12 5~ 
51 1.115 51 
45 1.25.46 
... 1.34 ... 
43 1.52 41 
55 1.ZJ 54 

.!lb2 

.!I31 

.74!I 

.:{A1 

.4t i i  

.i:W 

.98 i  
1.2!)3 
1.11s 
.F42 
.;2ti 

' .F95 
.!I!i3 

' . ~ i 4  
.!I33 

1.055 
.!I90 

1.0'22 
1.134 
1.2(;5 
1.43,s 
1.410 

54.1; 'l.l)!lt 
55.1; 1.113: 
55.5 ~ .85( 
55.2 ' .!Il( 
55.3 , .!I?( 
54.9 :1.11> 
5 i . 5  !l.(Iit 
55.4 : 1.14: 
52.5 : l . ( IO!  

52.0  ~ 

- 
- . . . .  I- - 

13 
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,, 
' 

5 
5 
I 

J 

5 I 
5: 

41 
1;. 

5:  
5 : 

:)I 

:>. 

.I- 

51 
:,- 

. :, ! I  

.;I) 

.I;\ 

. 1;4 

.G 

.1;1 

.tis 

.!l!l 

. !15 

.!!2 

. I .i 

.si< 

.EL: 

3 1  
. I . I  

. 1 I> 

. I) , 

..,. 

r. 

-- 
. I 1  

- -  
- .  
I -  

. i d  

. c4 

51; : .l;4 ,>4 .l;:3 

51; . . . .  .liO .ti4 51; ... .(;I) .1;4 
54 . i O  54 .iO . , . , ..5 1 52 . .5:< - ., 

2!!.iIl-I 2!).712 2!j.ilt? ' 2!1.714 
........ - ...... - .- ... - .. 

.. - - ....... - ......... 
I 

Xranr. 111. 32-  " 3 1 r .  ; X i d n ' t .  

54. ti 
54.6 
til.3 
4!1.8 
5o.t; 
54.1 
53.0  
54.2 
5:i.s 
53.7 
s4.3 
54. ti 
58.4 
5 6 . 3  
56.0 
55.2 
55.3 
5s.7 
; ) I . ]  

43.9 

- -  
5:i.!l 

- .> 
. , . I  

ti4 
... 
... 
... 
... 
... 

. . . .  .5Nl 
56 .ti#:! 
5(i .553 
56 .C40 
ti0 .!W 
5f! .9e; 
b!l 
45 ' .ti51 
32 ' .MI1 
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liicl l  

.!I5 

. ! I l l  

.i;4 

.!Ill 

.N1 

.;!I 

.52 

.c4 

.i> 

. i o  

liicli 0 Invli. Iiirli 

1st ; .!I4 49 .94 43 / .!I4 44 
%l .!I4 43 .94 44 I .H4 $2 

12th ' .ti4 41; 
1:$111 .ti5 42 

1 5 t h  , . t i c ;  1:; 
11;t11 I . . .  ... 

IRtll  , ... , ... 
l!lth I . . .  ... 
20th : .9E. 45 
Olst I .!hi 42 

1 4 t h  ! . b l  40 

17th I . . .  ... 

.ti4 47 ' .(A 

.lj5 4:; : . t i >  

.&l 41 , .i> 

.titi 41 , .G5 

. . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . 

... ... ... 
.!)!) 4:; 1.OtI 
,:I$ 42 I .!I? 

.li4 4> .li4 47 

.7> 41 , i s  4:; 

.ti:; 41 .I;:< 4:: 
.:I1 42 .52  41 
. r . <  35 . i 5  44 
. , : I  4:; .i> 44 
.SI1 42 .>l 44 

1.011 41 1.1111 4:: 
.!I5 42 .!I4 4'; 

. G i  45 .Kj 4i.i 

-. 
- *  

4; 
4 i  
41 
45 
42 
4 1 ;  
42 
4ti 
4ti 
44 

.- . . - - . .. . . . - . . . . _- . - . . . . - . . .. . . - - .. . _- 

- 

I11v1: 

.!J5 

.!IO 

.'-I 
. !I:;  

.SI1 

.20 

. \2 

L-  

. I 1  
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~ ~~ 

IIOVKLY -4BSTRACT OF T H E  REanrNos OF THE nAr tOMETER AND ATTACHED THEKVOVETER AT I T A N  RENSSELAER I IARBOR, 

111 - \ u p s t ,  1854, i n  Lat. 'iso 3i', Long. 7 0 O  53' H'. of Grcenwich. 
Mercurial I3aromcter oil dwk. 29 iiiclics +. 1teading.s in Englisli inches and degrees of Fttlirenheit. 

.- . _ _  .- - -  

I 

. .  
0 .  

48 
43 
:I!) 
45 
44 

1Oh. I 1111. 

.G5 52 . . t i3 50 

.;o 40 .51 41 

.8:; 44 .P:l 44 

.!HI 41; .!Ill 4!l 

-~ .... . 

Inch.  ' Inrh. 

.58 43 I .(;I1 45 

XOOU. 1311. 
~- .. . 

Inch. .ti3 51 Q Inell.! .ti41 52 0 

.ti0 4; . f iOi  45 

.$1 ' 42 I .;5 42 

.85 43 I . f i I i  I44 

.!N 51 I .so' 50 

.62 52 ! .42 54 

.FI I  53 .so j 57 

.Yli 49 .Yt i  47 

.09 ' 45 1.07 I 4:i 

.95 47 .Y4 I 48 

.94 45 .92!  43 

.78 42 . i 7 '  4 

. 3 0 ,  31; .30 35 

.63, 36 .62 36 

.72 38 .72 39 

. i 4 !  4:) , .74 50 

.;(I' 40 I .XI 41 

. i3  40 ' .72 I 41 

.ti6 3; . t i i  :i5 

.I3 35 , .ti5 3 t i  

Illth 
11th 
12th 
1Rth 
14th 
15th 
1 tit11 
17th 
18th 
l!ith 
20tll 
21st 
2211 
21d 
24th 
25th 
"titll 

*2itli 
2ntl1 
-.It11 
3lkll 
31ht 

.,, 

32 .ti!l 31 j .m 31; 

. i l l  31; 

.75 ' 34 

.5; :1* 

. i 4  38 

.;4 34 

.1;5 30 

.b5 ... 

.I;? 33 

.il 32 

.2!) 33 

.Yb: 33 
- 

. . . . . . . , , . . . . . . . . 
... 
.;I 
.42 
., . 

. . , I t  

i l ' i  40.1 .ili 40.1 

29.667 i 29.665 
. - . . .- . - 

. i s  

.h i  
, !I1 I 

.b2 

. $2 

.!ll; 
1.111; 
.!I 4 

. ti0 

.!W . k .-I 

.SI 

.85 
1.111; 
: .$IS 
I .95 

41.1 
41.; 
45.1 
4i.4 
4G.P 
4G.3 
42 9 
44.0 
41.2 
42.3 
35.7 
35.2 
36.2 
39.0 
35.9 
39.0 
:M.7 
.w. 9 
34.2 
30.6 
31.1 

4111 
5111 
l i t  11 

i l l 1  

8th 
9 th  

34 
3 4 
34 
95 
31; 
01 
3:3 
30 
2 1; 

15111 
1l;tll ' 

lit11 
lS t l l  
I!)th 
20th 
31st 
"Zd 
23d 
24th 
25th 
2litll 
-It11 
2 h t h  
?!It11 

Jot11 
3ls t  

Means 

u. at 32' 

*.,- 

.. .. 

. i 4  :if ;  

.;I# :;4 

.IC! :I4 

.6ti ... 

.I;; 31 

.iO 3-1 
... ... 
... ... 

. i 4  : 3 4 , . i . - ~  :<4 

. I : *  32 ' . l i5 :;2 

. G I  :i.i ~ ... ... 

.PI; ... j .$4 ... 
,G!i 34 I .Iiii 34 
.iO ~ 34 ! .ti!) 3-4 
... : ... ! ... ... 

I 1  . . . . . . , . . . . . . 
I ,  

.:I5 ;:%!l.b:.71:3 39.u 

.;20 32.8 

. i20 31.6 

.ti21 30.1 

.783 30.8 

.ti7.i 34.2 

.700 32.1 

.323 32.5 

.410 2Y.8 

.713 I 37.7 
-- 

-__ 
29.689 
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241 I . . . . . . . . . . . . .  .:<4 20 .:14 
311 1 3  1s .34 I!) .34 20 .:w 

*4th I .53 10 .5li 6 .St; I !I .5ti 
.:H 19 . 3 4 l ! i  .:i4 2u .:H 
.:i!I 1:; l.i12 I 7  1.(11 211 1.115 
.I1 l t i  l.O!i 12 1 .07  12 1.0t; 
.92 1:; .$I2 1!I .!I2 21 .!M 
.!Ill 12 .si1 12 .F6 12 .PI. 
.HE 12 .S8 14 .>i 14 . S i  

. i 7  14 ' .7 i  15 . i 7  16 .SO 

.R4 (13) .94 (14) .Y4 ( 1 5 )  .94 

5th !l.IG. 9 l.lti Ill 1.11; !I 1.16 

7th . 9 4 '  14 
8th ' .SI 10 
9th .!I2 1 0  

'IOtli I . i 5  13 

6th j .91 , 10 
!I 1.121 9 

11 ' .92 /  12 
12 ' .!!I 

I1 ' .9R i(l2' 
1 1  i .Kbl::: 

. .  
12 .iil 12 

'11th I ... j ... 
1'7th . H t i :  46 

t14th j .75 42 
13th ~ .92 34 

18th ! . t i8 51; 
19t11 j .85 5fl  
20th I . i : l  , 54 

... 

.&i 

.92 

.74 

.47 

.5:1 . ti2 

.6!1 

.65 

. i : 3  

.84 

.:x; 

.21l 

.:<; 

. 1.3 

.6::1 

.Ii!l 

.S.i 

9,) . "- 
'>.I 
.I- 

r. 

-- 
. 1 . l  ! I  . i 2 1 1  
.69 41 .!IO 43 
. ! I O  3 7  . ! I ( #  35  
. ? I )  411 .ti9 45 
.44 4; ~ . . . . . .  
.4 i  45 .4ii 42 
. lii 45 . ti5 4.5 
. iS 5 1  , . i s  4s 
. r S :  41 ' .S4 45 
. i 5  . 43 .SO 59 

93 
4.5 
54 
42 
13 
ti0 
5(i  
5R 
51 
... 

.72 ' 12 

.!it1 43 

.90 4; 

.tis 52 

.46 44 

.1;5 58 

.ii 4; 

.E2 Lri 

. . . . . . .  

.65 ! 5 3  

.25 55 
.:3:< 5 3  
. ? S I ,  51 
.22 53 
.x3 59 
. i O  5C 
.H:< 50 . ti9 ' ti4 
.H5 46 

6 5 i  37.5 
- -- 

...  

2I6t 
22d 
23d 
'24th 
2'5th 
2Gtll 
27th 
2Pth 
S!Ml 

'30th 

\leans 

.. 

-. 

1st 
241 
:Id 

*4th 
5th 
tith 
i t l i  
St11 
!it11 

Itltll 
11th 
12th 
1:3t11 
14th 
15 th 
ltitll 
lit11 
18th 
I!ltil 
2Iltll 
21Rt 
2-2d 
"9d 

. . . . .  .... . . .  - -  . .  .- - 

.:3:3 

.4!1 
1.17 
I .oo 
.!I5 
. FO 
.E :I 

.!I5 

.iti 

.!I.? 

.!IO 

.:I 1 

.4:3 

.e11 

.E .-I 

.PO 

- I  . 1 .I 

- -  

--  . I ; I  

... 

.5Y 

. I 4  

.:<I 

.2k 

17 , .52 1 1  .5:{ 1 I 
15 1.30 I 1  1.21) 13 
13 .!IO 1:: .90 12 

. i 2  (14) . i o  

.84 44 .PS 
.E4 46 .WI  
. P i 4 t i  
.56 56 ..TI4 
.4:3 ' 47 .45 
.;2 Cj!, .65 
. 8 t i .  .sti 
.65 5H .KI 
.75 .$5 
.!IO 60 .!lU 
.51 55 .40 
.30 ti5 .:32 
.XI t i 3  ... 
.30 ti2 .30 
.32 6:; .3:1 
.65 70 .ti.5 
. 8 i  ti4 .95 

11 : . . . . . . . . . . . . .  
5 1  ' .&ti 5 3  , .>I; 57 
41 -91  ::I . .!I2 42 
4i; . .i!l 5 2  .;!I 4!l 

.574 23.3 
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I I ~ U K L Y  ABSTRACT OF T H E  I ' \ ~ ~ n r s a s  OF T I I E  I ~ A R ~ M E T E I L  ANI)  ATTACIIEI) TIIEIUIOMETEII AT Vas RESSSELAER IIAR~WK, 
I n  Octoher, 1854, in I,at. 78' 37', Long. 70' 53' W. of Grcciiwi~'11. 

Mercurial Barometer in  cabin. 29 inches +. lteadings in English iiirhes arid degrees of Fahrenheit. 

li5 
5 li 
54 
53 
55 
54 
52 
5 8  
G5 
55 
55 
5; 
5 0 
53 
5 0  
4!l 
4!i 
52 
50 
51 
5 0  
44 
41; 
43 
44 

. 1 6 

.42 

.54 

.2LI 

.15 

.I:; 

. 5 0  
1.011 
. s4 
.4s 
.till 

. Id 

!It21 
Illth 
11th 
12th 
1 3 t h  
14th 
1 5 t h  
1 lit11 
17 th  
l r t h  
1:1111 
2ll t l l  
2 l d  

*l!2<1 
2:hI 
24th 
'Ath 
2litIl 
2itl1 
"tll  
2!ltll 
:;tIIh 
:i1st 

'I r 

4t; 
42  
44 
5 2 
44 
44 
:!; 
44 
:<I; 

41 
41; 
. I . *  . I , ,  

.I2 

. .-! 5 
, <: ; 

1.115 
.1; 

1 .I 1.i 

1.12 
1.115 
.!hi 
. .-, 
.!I!! 

1.05 

0 

53.7 
511.3 
53.2 
54.5 

l i2.i  
ti2.2 
f i l . 3  
54.7 
4!).0 
51.1 
49.1; 
4!).2 
54.1 
57.1; 
52.S 
511.5 
49.9 
51.8 
51.2 
46.3 
50 .1  
51 .3  
MI.3 
51 .o 
48.5 
45. ti 
44.1; 

- -  
; J i , o  



R E C O R D  A S D  1 ) I S C U S S I O S  O F  A T M O S P I I E R I C  1 ' J : E S S U K E .  10:; 

*4th [ ! 
htl, ! 

I 
! 

5h .!IO 
T , i  ~ .1i0 
IjII ' .HI1 
54 711 
51; l.(U 
(.., ,* .!I5 
51; 1.111 
31; 1.11 
G I 1  1.15 
4; 1.10 

i :  

j 

51; .S!i 
55 : .l;(l 

54 ' .SI1 
53 . .7:; 
51 1.11:; 
52 , .!I5 
4!1 1.111 
::3 1.11 
4:; .1.0' 
42 1.10 

i i 
I i btll  : I 

!Mi I 

1.31 - -  
.;].I 

._ . . . . . . .  .- .- .... .- ........... .... - .  . . .  

11.1) 

l $ t  
"I I 
::I1 

*4th 
5 t h  
(it11 
i t l l  
Ftll 
!It11 

l0tll 
11th 
12th 

! 

! !  

I . '  

I 

I 

1.111~ 
.!ill 
. lil I 
.5,i 
.;ti 
.il 
.!I 3 . 1 3 
.I;!+ 
.!Ill 
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IIOURLY ABSTRACT OF THE l<EADISGS OF THE BAROMETER AXD\ATTACIIEI) TIIERMOJIETER AT ITAX RENSSELAER IIARBOB 

111 hCeNbeI-, 1854, i n  h t .  78' 37', Long. 70' 53' \$'. of Greenwich. 
Mercurial 13arometer in cabin. 29 inches +. Readings in EnFlish inches arid degrees of Fahrenheit. 

- - -  - - - - - - -_ 

45 .65 44 .b5 44 .85 ' 4 2  , .s5 :$!I j . t i l ;  35 -81; 

. . . . . .  .40 42 .40 41 I .40 4:) I .41 45 .41 

:XI .!I!) ZS 1.Oll 21; 1.(6 35 :1.12 25 1.121 24 11.11 
YI i  1.14 32 1.15 36 1.13 3!) ,1.1(1 4:i Il.tIi 44 ~ 1 . 0 5  
... 
... 
... 
... 
... 
... 
... 
48 
51; 
5(l 
5 2 
42 
41; 
41; 
45 

... 

... 

... 

... 

... 

... 
. i l l  
.fi4 
. i 1  

I .I10 
.45 
.so 

!)th 
"0th 

11th 
32th 
1:ltll 
14111 
15th 
llitll 
l i t h  
lRtll 
l!Wl 

e2ot I1 

.5:j 42 

.:<5 ' 52 

.:E 59 

.PO 5 5  
54 

.HI; 49 

.50 5% 

.+5 57 

.El , 511 

.54 

.35 

.4ll 

.>I.) 

.58 
, P I  
.95 

.85 
F' . t J I  

.40 51 52 ; .:Hi 5 0  
51; ; . 4 5 ,  5 5  
4; j .63 50 
4!1 .54 43 

5 0  ; .!I:% 51 

5s ! .sti (;1 

51 1 .81 50 

55 I .ti8 57 

.4i  51 

.83 5 .  

.54 i 5. 

.85! 5( 

. 8 8 ,  5 !  

.lis ! tic 

.P7 ti: 

.32 I 5: 

1.07 41 1.05: 4 
.ti:< 44 : .til 4? 
.58 54 ! . t H  15' 

. . . . . . .  ..... -. - . - ... . . .  - . . . .  .- ........ - - ... .- ............. 

43.7 
44.4 
50.2 
47.4 
42.P 
4 i . l  
4i.9 
50.3 
47.9 
52.0 
48.1 
50.3 
55.i 
54.U 
53.3 

... .H29 
49 .789 
46 .i56 
2LI .YO6 
3s 1.134 
53 ! .8l5 
,,. I .425 . . . . . .  I:.! ... 

4s ... I ... i ::: 
4!l ... I ... i ... 

49 .92 I :lo .92 

49 . . . . . .  
51 .i99 

.512 

.(I74 

.L32 

.44G 

.487 

.PI6 

.ti52 

... 

... 

... ... 
45 
49 

5u 
50 
51 

51 
51 
41 

... 

. . . ) . . . I . . .  

.59! 58 i .ti4 
:!.8 , 50 I .X6 ....... :... 
.99 52 1.00, 50 
.fio 50 .so 48 

.S5d : 50.0 

.BO3 51.3 

.G11 49.4 

.H30 ' 55.4 

.554 53.9 

.H34 52.7 

.ti20 47.3 

.935 41.5 

.9*2 51.2 
SI22 ' 45.1 
.652 4P.i 
.612 I 52.0 
.li95 i 55.7 
.!Id9 : 52.5 
.158 , 59.5 

.405 I 52.3 

... ... I ....... I 

61, ' .90 50 :].(I5 , 45 

45 , .45 42 ' .41 43 
54 : .64 i 55 ' .55 I 55 
$3 .M 50 .9.i 148 
62 ; .x2 62 ' . 51 ;  63 
65 1.45 I 62 1.45 59 

45 ,1.01) 43 :l.OOi40 

. . . .  .732 , 50.1 ...-I 

29.ti75 i 
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O liirli 
5:; 1.45 
41 1.10 
43 1.22 
45 : . $ : I  
4U .77 
... 1.11.-1 

... 1.45 
4!j l . 4 ( !  
>(I , *;s 

... .!I8 

... 1.14 

... . l i l  

... .!).'I 

... .iO 

... .!Nb 

... .$!I 
1 . .  1.23 
... I.:<() 
... l.li:l 
... 2.02 
... 1,711 

... ! .FO 

- .. .. . . .  

1;: 
5 t  
5\ 
.> ! 
5 ). 
5; 
... 
... 
4!- 
43 

42 
-1b 
4 1  
53 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

...... .... 

= lUl.1,. 

-$!I 1.45 
40 1.15 
:)!I 1 .I!, 
'41 .P5 
:ii . * ( I  
X; 1.17 
... 1.45 
... 1.31 
41 . i 4  
.)- . b o  
3 i  1 .()ti 
... l . ( l ! i  
45 .liO 
42 .!I.; 
41 .lA; 
:ii .>!I 

41 .E!) 

.,.> 

. . . . . .  

. . . . . .  

. . . . . .  

4th .!I2 I46 .!l1 

5th .... I . . .  .74 
(it11 ; ... 
'7th ... 
6th 1.44 

. . . . . . .  :;> :1.u.-1 j ::5 1.(1!1 
2 1  I1.44: so 1.44 
... ,l.:<?i 1.:;4 
43 I .;5 I ii .;5 
... I .7s I ... .;!I . . . .  . ! l Y  ... 1.01 
... 1.12; ... , l . l i t  
... I .1;11 ... ! . t i l  
... ! . ! I C  ... .!ll; 

... : .ti,< I ... .I;: 

... I . W I !  ... .!IO 

... ! .F ! i i . . .  .P!I 

... il.2.2 1 . . . . . .  

... ,1.:521 . . . . . . .  

... : l . i O :  . . . . . .  
.. '2..u:! ! . . . . . . .  
... !l.(;!ti . . . . . .  
... I .:,2 : . . . . . .  
... '1.2: I ... 'I.l!l 

. . . . . .  

... 1.43 

... :1.1:< ... 1.14 

... .!I4 ... I .!I2 

... .I;:; ... ~ .G:< 

... : . ! ) I , . . .  .!(I1 

. . . .  .;-I . . . .  i 5  

. . . .  .?ti . . . . . .  

... ! . !+t i  . . . . . .  

... 1.15:  . . . . . . .  

... 1.4ll . . . . . .  

... 1.1.3 . . . . . . .  

... 1.!14 . . . . . .  

... 1.Ii:l . . . . . .  

... l . , 7 1 ' . . .  1.52 

... 1.1; ... 1.11; 

... ... ].?(I 

.... .(Xi 

... . P i  

. . . .  . i 2  

... .!I1 

... .!!O 

... .!I1 

... 1 .:<-I 

... 1.1;7 

... 2.02 

... 1.72 

14th ; .!IS 
15th . io  
I tit11 .%I 
17th : .!)I# 

18th .!lU 
l!lth '1.:3:3 

*2(btli J.1;; 
*2lst ;2.02 
*22d 1.75 

u ~ .!I6 ... 
12 .G!I ... 
45 .?5 ... 
50 :1.15 .... 
4: I 411 : ... 
. . . .  1.81 ... 
... l . ! l b :  ... 
... .l.52 ... 
511 1 .1s  ... 

511 ~ . ! J 3  ... 

... '1.GIi , ... 

, .  

... I .!I:{ 
. Y O ,  ... i .72  
.&5 : ... . $ I ;  

.ti4 . . . .  : .!I; 
1.14: ... :1.14 
1.41 ... '1.40 
1.F2 ... :1.1.4 
I.!lG ... ;1. !4  
1.Iili ... 1.GG 

'1.51 ... 1.511 
1.17, .. 1.17 

. . . . . .  . . . I . . .  
' i "' ! '.. . . . . . . . . . . . . . . . . . . . .  

*1:ld .1.5si... 1.5' ... 1.:,5 . . . . . . . . .  I . . . I  . . . , . . .  
... 1.1,. ... : l . l> 4s 1.1,. . . .  ... 1 ... j . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  

, I  . . . . . . . . . . . . . . . . . . . . . .  ... . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. i ! .  

ti.; 1.115 Ii-1 ,1.05 
.74 5s .75 
. ! ,!I  5s I.(l*> 
.50: ... 1.4.-1 
..].I ... 1.52 
,)? . - -  ' 

. . . I  ,,;I .!)I' 
AI' ... ~ .bo 
.hII 5 1  .&I) 
.20 ... 1.2:; 
.;(I ' 41; .1;9 
. I ,  , :io ' . 7 Y  
.!I4 511 .!I5 
,Fl 5(l , .si; 
... : . . .  : .sa; 

... 1.14 ... 1.1s 

... 1.63 . . . . . .  

I. 

-- 

... . . . . . .  

... 1.51 : . . . . . .  
, I  . . . . . . . . .  I . . .  
. ,  . . . . . . . . . . . . .  

. , :  ... ...:... !... . .  . . . . . . . . . . . . .  

ti0 I .7> 1;1 .;5 
GI ..'I; 

5r; 1.41; 
... '1.53 
. . . .  .!I> 
50 .7!i - , . @ I t  5.' 
... l.l!! 
42 : .63 

t i l l  .74 
(2  .:Is 
57 1.47 

1 7 ., 
... .!I7 
SI! ' .$\I 

51 .bO 
... '1.2U 
u .71 

... . . I . ,  

5s 

56 

51 

5 2  

45 
4!l 
4!l 
4!) 

( i l  I 

... 

... 

... 

... 

... 

51; .7.-, 
5 5  1.12 
51 1.47 
... 1.50 
5 9  .es 
50 . $O 
XI .eo 
... '1.24 
4, 
4s .SI{ 
4; ' .!I.? 

b l  .s:< 
5(l .&-J 

4; 1.20 
. . . . . .  
. . . . . . .  
. . . . . .  
. . . . . . .  
. . . . . .  
. . . . . .  
. . . . . .  
. . . . . .  
. . . . . .  
. . . . . .  
. . . . . .  
. . . . . . . .  

5 2  
5 0  

5 1; 
5 2  
18 

41; 
5 1 
47 
411 
51 

... 

... 

... 

4 5 

511 
5 0 
50 
5 [I 
41; 
4' 
44 

... 

... 

... 
.-, 2 
41; 

1.2!1 46 
1.4s 3 s  
I .47 rill 
.s4 40 

'.MI ... 
, . ! IS ... 
1.31 ... 

' .I;.:) ' 4!l 
.!dl , 4!1 
....... 

, .  . . . . . .  
.P7 511 

1.13 51; 

54 
... 
... 
... 
... 
... 
... 
... 
... 

. . . . . .  

. . . . . .  

. . . . . . .  
, .  . . . . . .  
I . . . . . .  

. 

51 .iO -I!, .jS 
511 .!l:34!) .!I4 

54  1 . i i ,  52 .;!) GO . ~ i i  

. . . . . . .  ::.. 1.61 

. . . . . . . . .  
: . . .  .. 1.15 

. . . . . . . . . .  
1.1;:; 

... ... ... 

... ... . . . . . .  ... . . . . . . . . . . . . .  
'1.55, 1.51 

il:!."i .1.14 

48 ... 
. . . . . .  
. . . . . .  
. . . . . . .  
. . . . . .  
... 
. . . . . .  
. . . . . .  
. . . . . .  

I . . . . . . . . . . . . .  
_.. ' l . ( i G  5 s  l.G!t 

. . . ! . . .  . . . . . .  

... :1.50 ... 1.4s 

I . . . . . . . . . . . . .  , . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  
. . .  ... 
! . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  

... 1 ... 

... , ... 
. . .  

. . . I . . .  : . . . . . . .  

. . . . . . . . . . . . . .  , .  , .  
: I . .  . . . . . . . . . .  . . . . . . . . . . . . . .  ; . . .  ... 

... 

... 
. . . . . . .  
. . . . . .  - -- 

. . . . . .  I . . .  

... . . . I . . .  
I . . .  ... !... 
; . . .  ... I . . . :  

i . . . . . . . . .  

. - -. 

... 

... 

... 

... 
I . .  

. . .  I '  ... i ... 1 .  .. : ... i . . . . . . .  :... I . . .  I ... 1 . . . . . . .  j ... I . . . . . . . . . . . . .  ! ,  , I  ... : . . . . . . . . . . . . . . . . . .  : ... 
31th j ... 
31st I 
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SOTES TO I’RECEDISG ABSTRACTS. 

Septernbcr, 1S.i.3. During the ~- l io le  month, tlic rpntliiigs were taken from tlic aneroid barometer. 
Tlicy w r c  converted Iby nieniis of n talilc to the correspoiidirig readings of tlic mercurial 
l)a rometer. 

11 th.  The t1:itcs Irforc t l i t x  11 th,  were chaiig!d from tinitticxl into cii-il rrckoning. 
14th .  At  3 1’. M., tlic alicroid I)aronietcr was reiiiored from thc c u t h  to t l iv  dock ; n change of sis 

l ! I t l i .  At  9 A.  31., the baroinctcr WIS I)rou;rlit f ro i i i  tlec4i to  c:il)iti (sis feet lower). During tlic 

14tli-19tli. A correction of + O.OO(; iuch lius he11 applied to the baroincter readings, to  refer tlieni 

The position 

fwt  of greaicr dev:it ion. 

liours i aiid S A .  )I., it became colder tli:itt the scrilc could register. 

to  tile Icvcl of the calJin. 

\vas i n  Iioirse o 1 i  tlcuk. 
October, 1853. 21th. From this day, the rcadings of the mercurial baronieter :we giren. 

95th. Ileadings at 1 ,  0, 3, a t i d  4 1’. M., supplied from the ancroid i n  cdiin. 
Janunry, 1854. 23d. The star prefixed to the Lours I,etrveen 9 A. 11. atid iiiidiiiglit, indicates that the 

deciinals 1 ~ l o n g  to  23 iticlies. 
24th and 25th. Tlie star indicates 21 iticbcs ns aliove. 

Febriinry, 1854. 

Jiinc, 1854. 

.1111y, 1 %.t. 

18th a id  1‘3111. The star in the place of tlic units iiidicates tliut the derimds belong 
to 28 inchcs. 

22d and 23d. Tlie deck house ifas r c m o d ;  tlic iucrcurinl barometer, howevcr, remaiiietl 
0 1 1  tlcck. 

nlst. Ilctacc~ri I A ,  M. n r i t l  2 1’. Y., the  r(~adiiigs of tlie microid appear to  liavc been in:id- 
vcrtetitlx inscrtcd i i i  thc colniiin for tlic nicmirial 1)arometer. 1 ti t h e  abstrwt the readings 
w r c  accordingly csc:lianpd. 

?;tli.  The rcadiiips of tlic two Imonieters IEtweeii t l ic  Iiours 5 A. A i .  and 12 1’. 31. 
n1qic:ir t o  Ii:ivc* I ~ e n  uccitleritally escliarigcd, as iiitlic;itcd I)? tlic teni~‘t.ruture readings. After 
!I A .  11. tlie :tncroid was x i d ,  ant1 its iiidicatiotis wcrc cliaiigetl to those of tlic mercurial 
Ltironictcr. 

4th. The sudclcn rise of the barometer between G ntid i A. &I. is indicated by both 
iiistriimcnts. Tlicrc is nlqxireiitly 110 cause for this sitigiilar clianye, EO far as is shown by tlie 
imiui t i i i ig  meteorological o1~s;crvatii~nn :it tlicsc hoiirs. 

<iiiritst. 1 ~ 5 1 .  

Srptcwlwr, I S ~ J J .  

10th and 1 1111. Ilaromctcr not read tluriny four Iiours, on nwoiiiit of the darkness. 
14th. The readin,= ut  i mid 8 1’. N. were cliaiiged from ‘“3.G5 t o  29.5C;; a correction confirmed by 

tlie aneroid n!aditi,crrs. 
30th. The barometer stniid rernovctl to  the most forward stanchion of the enbin. IIeight above 

the wvntcr-hie, onc foot six itichos. 
Oetolwr, 1 S X .  2d. The originid record lins the readings 20.2, 30.4, ctc., for the hours 19 P. M., etc. 

It shoiilcl evitlcntly read 30.02. 30.04, ctc., us givcii i n  tlic prcwcling nbstract, and as confirriled 
I)? tlic aueroitl rc:itliiigs. Similar inistakes in the  displaceiiictlt of u decimnl have occurred iti  

t \vo or three otlier cases. 
?2d. Mcrcurial Ii:ironictcr in  cabin npiiist stancliion~ aiiiidJii~is. IIciglit of cistern, s is  fwt. 

Kovembcr. 1 ~ 5 4 .  
L)ecenibcr, 1851. 

inches. 

placed sis inches lower tlirin hefore, and tlic aneroid 1iI:lcd t ivo  feet below it. 

4 t h  10 10th. S o  recurd for this i~it(:rval. 
10th. Tlir stiir in  froiit of the figures itidicatcs tli:it tlie decimal places refer to 28 

? O t h .  Tlir iiiercurial and nricroicl 1~:iroiiictcrs n.ew removed t 04:iy ; the  mercurial barometer being 



R E C O R D  A X D  D I S C U S S I O S  OF A T M O S I ' l I E R I C  I ' I t E S S U I t E .  107 

Juiiuary, 18:~;. 20111, 2lst, Bed, 2:;d, and 24th. Tlir teiiilicriit iirc rc;itliiips for tlicsc diiys 1i:ivc IKY ti 

taken from lisp 4.31 of' the s:cuwiid roluiiic of tlic S:irriitivt 
25111, 2f;tli, ?:til, 2Stli, 2!ltli, Sotli,  and ::lpt. The Inrumctcr niid tcti~~ier:i t i~rc re:iiliiiys liave I J ~ W I  

t:ikeri froni tlic siiuc p:i,gc of tlic Sarrative. 
Tlie last Iiorixontiil coluniii of tlic reduced hiroiiieter reatliiigs is ilerirctl froni the Iircccdiiig coliiuiii 

by subtracting 0.024 inch,  so as to allow for the introductiori of tlic iiicaris of t l i c  last i;cvi:ii d:i.v.q. 

The 
daily and n io i i t h l~  nie3:iiis of tlic atruosplieric preswrc (and correspoiidiiig tetiipcratiirc), will 
Ix. fouiid in AliI)ciidis So .  SII. uf the  sccoiicl vuluine of tlie Sarrative. 

FehruaT. March, arid April, 1855. For tlicsc niotttlrs the oripiiinl record could not be found. 

Diurntr? T-co'iution .f the .Itnw.yJieric Presszcre.-Tlie following table csliili ts tlic 
diurnal change of' the barometric pressure, for each month of the year and for t l i c  
whole year, RS made out from the preceding abstract. For the months betwceii 
September and January (inclusive), the menil from the two sets is given. 

Owing to tlie small arriplitudc, tlic coniparativc1~- short pcriocl of nl)servation, 
and the n i x p i t u d e  of tlie occa5ionnl disturl:mccs, the law of the diurnal vari;itiun 
is appirctitlj. $ul!jcct to consit1er;iGlt~ fluctuatioti~ ; :ind i t  h:is, ttierefure, oiily h ~ i i  

attciiiptcd to csl~rcss tlie figures in tlie Inst vcr t icd column, or the 11ie;in varintioii, 
nrialj tically. r s i n g  Bcsscl's formula, the variation can l e  e s p r e s d  bjr tlie lor- 
inuln :- 

I l l (  hc's. ItlPIl. Itirli. 

29 . i f i 3  + 0.0034 siir (0 + 290') + 0.0032 si/, (2 0 + 201"); 

tltc terms contnining :; 0, ctc., Lccoming too sindl to linvc any rc:tl ~ a l r t c .  Tlic 
mgle 0 counts from nuoti, and is csprcssed in dcgrccs at the mtc of 1.;" an hour. 
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The annexed diagram exhibits the observed (by dots) and the computed (by a fine 
line) diurnal \.:wintion. Its principal feature is tlie afternoon inflection, with ;t 

niasimum pressure at  about 10  P. M. Tlie principal minimum is reached at  1 
P. &I. The 10 P. M. maximum is in strict conformity with the general lam deduced 
from observations in the northern hemisphere. Tlic 1 P. M. minimum seems to 
occur about three hours earlier than indicated by more southern stations. Kncrntz 
takes as amplitude of tlic diurnal variation, the difference between the mean of 
the maxima and the mcan of tlie minima. Otlicr meteorologists take the maxi- 
mum difference. According to this latter view, we haw. the diurnal amplitude 
29.7i01 - 29.7604 = 0.0097 inches. Tlie dinrnal fluctuation here considered is 
the change in the gross pressure of the atmosphere, there being no means on hand 
for separating tlie pressnre of dry air from the prcsstire of aqueous vapor.' 

I n  connection with this subject, it  may be stated that the latitude of Van Rens- 
selaer Harbor is about 14' higher north, than the latitude (64') in which tlie mcnn 
height of tlie baromctcr is a minimum (at thc level of the m i ) .  

Aiti~ml Flttcttrcttioii of titc AtinospJwic Pi*c~saure.--Tlic following is an abstract of 
t11e monthly mcaiis of' the baromvter readings (reduced to 2'). The values for 
February, JIarch, aud April, lS55, were t:ii;cn from tile second volume of the 
Xarrative. 

According to the resulting ralues, tlic Iieiglit of tho barometer is above the mean 
in the moiitlis of January, February, Narcti, April: and May, and descends Lcloiv 
thc mean in tlic rcmaining sunimcr and iiutuinn montlis. The maximum pressure 

. .. - . .- . .- . - . . . .- . . .. . . . - . . . . . . . - ._ - . . . -. . -. . . -. . 
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The range be twen  these two was observed in May, the minimum in Scptember. 
months is 0.284 inch. 

ASSCAL VAEIATIOS. 

According to the above diagram, in which the dots indicate the mean monthly 
readings, the law of the annual fluctuation does not, perhaps, a9 plainly appear a~ 
we might espect from a longer-continued series of observations. In  the moritli of 
January, for instance, we hare  a difference in tlic height of the barometer in the 
two years (1851 and 18.35) of not less than 0.631 inch. 

The  general law that the height of the barometer is less in summer than in 
winter, is here promiriently brought out. I n  the followiiig expression, I have 
attempted to eshibit the course of the aunual vari a t' ion:- 

Inches. IUCll.  I I l C l l .  

B =  29.770 + 0.079 6 i / l  (0 f 4") + 0.044 6i/ l  ( 2  0 + l94'), 

the angle 0 counting from January lst,  and is expressed in degrces at the rate of 
30" a month. 

The  computed annual range is 29.S:; - 2D.GGS - 0.807 inch. If we add 0.005 
as corrcctioii to the constant 29.7'70, to refer it to the level of the sea, we f i d  the 
mean barometric height, in the latitude '78" X'S. ,  ? ! ) . i i 5  inches. 

Irregular 0.ccilkatioiis of IAc Pressure; Jfiontkly a i d  A4iiniid Exfrcnics.-Tlie irregu- 
lar changes in tlie atmosplieric pressure arc, like those of the temperatures, much 
greater in wintcr than in summer, of whicli an instance hats a l r c n d ~  been given 
(see the ineaiis fur the months of January and February of 1 S . X  and 1SS5). I f  
we deduce the average difference, irrespective of sign, in  tlic barometric heiglit 
between any two consecutive days, we obtain the following tnble of mean diurnal 
change, as niade out from 1 7  montlis of' observations:- 

Inch. 

January . . 0.1 7 
Ft:l>ruary . 0.2 ;  

April . . 0. I3  
M:ly . . 0. I 4  

dlll3' . . 0.09 

March . . 0 . l i  

June . . 0.10 

Inch. 

August . . 0.10 
Septenilwr . . 0 . 1 1  
October . . 0.15 
Sorenilw . . 0.1: 
December . . 0.26 

Mean . . 0.15 
- 
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, .  ... ' 311.45 . .  ... : 511.49 

. .  ... 3(l.4!1 

. .  ... j 30.37 

I n  tlie months of Dcccmler, January, and February, tlic varixbility between 
succesFive diurnal means is n masirnuin, mid  in tlie riioritlis of June, July,  and 
August, i t  reaches a minimurn value; the ratio of' the liiglicst and lowest being :is 
24 to 1. 

Tlie following table contains the m:exim,z arid nlinirnn of iitmosplicric pressure as 
observed in eiicli month, and the extreme ranges for each rnonth of the year:- 

,.. ... 
... ... 
... ... 
... ... 

Mean range of montlily extremes 1.17 inch; the rnasirnn rise, on the amrage, 
to 31.21 irichcs, and the niinima fall to 29.14 inches. As in the preceding table 
of the diur1iid fluctuation, the greatest monthly range t:ikes place in Dccember, 
Janu:try, and February (1.4s inch), and tlic 1e:ist in Jriiic~. July, a i d  August 
(0.72 inch). The ratio of highest and lowest values is as 2 i  : 1. Between the 
cstremey, both tables shoiv n r e p l n r  progrcssion. 

The  nbsolutc liigtiest reatlinl; was 20.97 inclics; it occurred in the morning of 
Janunry 2ht ,  1S.i5. Tlic aLsolute lovest reading was 2 1 3 1  inclies, and occurred 
near noon of February 19tIi, 1S.74. 

Of the gi~les noted in my discussion of tlic wiiicls itt I-an Iicnsselaer Hnrbor,' 
onlj. tlie fullowing ones were accoiiipaiiiccl by a notable ariiount of change of atmo- 
spheric prcssurt :- 

Ihf'orv tliv s t t i i ig  i n  of tlic gale of 1)ecernhcr 2Stl1, l S 3 .  the Lnrometcr fell 0.33 
inch i n  nine liows, or at n rat(. of 0.04 iiicli :in hour. For tliree days preceding 
the gnlc of Octobcr I P?tli, lS.J-l, tlie 1xworiictc.r \\:is  cry low, and readied its lowest 
point ut thc Iiour nhcii  tlie g:ilc was at its Iieiglit; ititc1r this time, it rose 0.77 inch 
i n  ciglitcen hourF, or at  a riltc of' 0.04 inch an Itour. Before tlic gale of December 
1 Stli, 1SS-i. tlic b:ironictcr f i b 1 1  0.3'1 inch iii f i i ~  lioiirs, or 0.07 iiicli an hour; and 
?,tifore tlic settii~g in of t 1 1 ~  giile ~ l '  JUIIU~IY? lstli, lS5S, i t  f;i11 0.26 iiicli in eleveii 
111 111 1's. 

,Ytu/f> of' / k c  I,'c0~07~wlc r ( / i ( r ; q  fh  I ; / / (  cf ,Y/tof/: (or  I,'u;u).-To ascertain ~ l i c t h e r  
tlicrc is aiiy c h i g e  in  tlic I):irornetrir prwsure cauxd Ly the fall of snow, I h a w  
tiibLil;ttcd tlie readings during the hours of' 1)rccii)i tat ion, ~ i i d  compared tlrern with 
:in q u a 1  nunibcr of rcndinp, linll' iiiinicdi;itc.lj prcwding, half immediately follow- 

Estrcnie r m y e  observed 2.13 inches. 

. 

Scc record arid results of niy tlisciiskm of the obierrations of wi lds  a t  \';tu Itcrisscluer Harbor, in 
l - u l .  SI. of  tlic Sniitlisoijiwi Contril)utioiis t o  K I I O M  I[~lgv. 
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ing, each fa11 of snow. If snow fell for less than three consecutive liours, I liave 
taken no notice of' it in this investigation. The mean result from 5 G S  hours of 
conipai*ison, gave oiily a difference of 0.006 iiicli, by which quantity the barometer 
is lower during the fall of snow ttlall otherwise. 

T'iiri(iLi1ittj of Atiitospheric Pressure witkt the .Direction of the Knd.-The connec- 
tion of tlic atniosplieric weight with the direction of the wind requires, in order to 
find its average effect, a great number of observations, particulnrly on account of' 
the irrcgiilnr oscillations of' the bnromctcr in the winter months. The following 
results itre derived f'roni a comparison of' the baroinetric readings at the hours 6 
A. hl., noon, (i 1'. hl., and midnight, for cncli day, witli the respectiw mean moiitlily 
reading during 1 7  nionths of obscrvations. Tlicse difference were then arrnngcd 
:iccording to the dircctions of the viiid. Thc rewlt  is i1s follows (+ - indicntiii? 

Mngnelic tlircction. I l l C l l .  

s. . . -(l.(l22 
K. E. . + ( ~ ( 1 7 2  0 1 1  n w o i i n t  of the comparatively sm:ill niiirilier of olincrratioiir: for 
E. . . -0.1(10) these directioiis. tliry iu:iy IN conilincd : 1:. S.  I<. --(I.(I.iJ in.  
s. E. . 0.crtro 
s. . . +0.03Y 
8. w. . . +0.01.5 
IV. . . -0.031 

l'roiii 1 ~ 1 5 0  c.oiiil)ari.ioiis of calnis aiid IJaroiiictric rc:idiiip, the Lit tcr IVCW foiuitl ( I . ( I ( I ~  iiicli :tliove 

I t  is on11 during S. and X. W. (magnetic) winds that the bxrometer rises above 
tlic Incan \.aluc; during all other winds i t  is depressed. 

l i v l ( i f iou  of the Ai i impJ~(~r i ( :  I'rmszcre io each I l- l id nild to i 7 ~ e  Tcmpcrcctrtre of tlw 
,wm.--To show this dependence, it is best to put tlic relation of the atmos1)licric 
pressure, as well as that of the tcinpcrature, to the winds, in nil analytical form. 
In  my discussion of the observed temperatures at V:tn Iknsselaer lIarbor, a table 
was made out, showing the dcpendence of the temperature on tlie direction of the 
wind. If we deduct the mean elevation of' temperature by the winds froni each 
sepsratelj, we obtain tlie following table of the eflect of each xind on the tem- 

3.w. . . -O.(J;l l  

tlicir 111eari value. 

of temperature) :- f elevation 
1 delmssion 

pcrxture (+ indicating an - 

Magnetic direction. ' Magnet i r  direction. 

s. . . -Ic.-i i S. . . +03.r) 
x.1.:. . 0.0 s. w. . . + 0 . 4  
E. . . -0.1 I n-. . . -t 0. 1 
s. E. . . $0.9 i s. w. . . -1.4 

~ou i i t i ng  O from the iiortti (or belonging to  a jmapctic) north wind) round by 
E. to 3dOo, we obtain, by using Besscl's formula, 

or, for the true directions, 

and sinlilai.l>, froni tlic bnronietric relation to the winds, 
B =  +@.011 in. si11 (0 + 354'). 

Y'= +1".02 sin (0 + 2%") ; 

T =  +l0.02 Bi?2 (0 + W); 
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A comparison of tlic angular constants in these two expressions does riot sliow a 
corresponderice of the wind of maximum tempcraturc with a iriinimurn prcssure; 
on the contrary, there is R much nearer correspondence of the wind of maximum 
temperature with maximum pressure. According to the first formula, the hottest 
wind is from the direction Pi. E. 9 E. (true); and, b j  the second formula, the mnsi- 
mum atmospheric pressure is from the direction E. (true) ncnrly. 
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\\,~sIllsl~T~ls, March 7, l a c 0  
I’I~OPI.:SSOR .J OSEI’II I ~ E S R T ,  1,L. D., 

Secretary ?f the S?nithso)tim Iustitutioii : 

I)EA41< SIR: Thc: records of the astronomical observations inailc unclcr tlic dirchc- 
tion of Ih .  Kanc, in the second cqwdition to thc Arctic rclgioiis, wcrc 1)lacotl i l l  

illy hands by his late lamcntcd fatlicr, Judgc K m c ,  in lhtccmbcr, 1857. 
Dr. Banc  had sclcctcd Assistant Cliarlcs A. Schott, of tlic Coast Surv(Ly, for tlic 

rcduction of a considcrablc portion of thc o1)scrvations mxle in that cslxdition ; 
and I, therefore, placed thcsc i n  J l r .  Scliott’s I)osscssion for rcduction and discussion. 
‘l‘ht? work has bccii faithfully pcrformccl, and I recommciid i t  for publication i i i  

thc “ Smithsoninn Contributions to I<nowlcdgc.” I t  is propcr to statc’ that tlic 
instrumciits wcrc furnishctl in  part I)! tllc 1’. S. Coast S u r ~ y ,  ilnd that thc com- 
1)utatioiis linvc 1,ccn madc :it tlic c s ~ ~ c n s c  of tlirt Smithsoaim Institutioii. 

Very rcspwtfully, yours, 

-1. L). UAC‘I-IE. 



ASTROKONICAL OBSERVATIOKS AXD REDUCTIOSS. 

OF the astronomical obwrvations made by tlic scconcl Grinnoll Espcdition, under 
comr;iaiid of Ur. Kane, tliosc for tlic loiigitudc of Yan l ~ e ~ i s s c ~ l ~ i c ~ r  1I:ilbor. thc 
winter quarters dnring 1853-'54 and 1 S54-'55, ~vcrc  most 11un1erous and most 
carefully attcnded to. The gwgrapIiicd Igcntion of tlic sliorc liiic, traced by the 
expedition, dcpcnds for its longitudc on that of Van Kcrissclaer II:wl)or, ;is tlic 
central meridian. 'llie latitude of' Yaii 1lr:nssc~laer Harbor, or  Fcm Koc.li Ob- 
servatory, was likewise carefull!- dctcrmincd7 as far as tlic iiistriinicntal mcians of 
the cspedi tion permitted. 'I'hc astroiioriiical and gcotfctic m;itcri;il collvcted b y  
the mrious travelling parties, and rcquired for the gtiographical posit ion of tlicir 
tracks, is given in A1)pcndix S o .  6, to the wcond volumc of the Stirrativt: of 
the Espcdition. Part of this matcrial was collated wit11 the manuscript, and tho 
reyistd results will be given, in the prcsciit paper, nftcr tlic disciission of tlici Iatitudc 
and longi tutlc of Van ltcnseclacr Harbor. 'I'hc record of tlie obsmxtioiis discnsstd 
is talim from tlic original lo~-booli, or othw manuscript docuniciits, bclonging t.o 
the cspedition. 'I'lic nstronoiiiicnl obscmxtions were uiitlcr tlic spwial care of 3lr. 
Angustus Solintilg. 'I'he priIlcipid instrumc>nts for tlic tlctcrniinnt.ion of the geo- 
gr:ipliical positions, wcre wxt;iiits, a Gainbty tlicodolitc, a transit instrunleiit, and 
five mean ti me chronomc tcrs. 

F'cr11 1i0cEi Ol)s(~r\atory \\:as cstablishcd on tlle 11ortlicrllmost of' tlic locli\-  YOU^) 

of islets in l'an ltcnsselacr Harhor: the liiglicst point of ObScrviitor? Island is 
twenty-nine f w t  above mean tidal l c ~ e l .  For clircctions to sites of Van ltmsselactr 
liarbor, i t  will bc! sufficient to refcr to note X? 1)a;'e 430, of' tllc first ~olur11c~ of the 
Sarrativc.' 

On ths  25th of August, 1W3, a gcncr;tl siir\.cy of tlic liurbor W;IS ni:id(., and on 
tlic 1 Al l  of' Sq)tcmltcr following, thc site of tlic 0bs;orwtoi.y was seli-c*tcd. 'I'his 
obscr\'iltorp consisted of four ivalls of granitc blocks, ccrnciitctl togcthtr with moss 
and water, and tlic aid of frost. 'I'licsc walls mer(! eovertd in with R substantial 
woodcn roof, with opnirigs in tlic clircction of the mc.ritlim and primc vertical. 
'l'he transit and tlicodolitc \wre mounted on piers, formcd by a conglomerate of 
g r a d  and icc, wd l  rani med closn, in iron-hooped pcniniican casks, and cementcd 
by freezing wntcr. These piers were found as firm as tlic rock on which they rested.' 

For  a copy see appendix (So. I )  to this paper. 2 See page 116, vol. I, of the Karrative. 
I 
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0bserr;ation.c fur Latitude qf Van Reiisselaer Harbor Observatory, mzd the Winter 
Quarters of the 3 r i g  Aclcnnce. 

The first observation for latitude was madc on Scptembcr 12, 1853, with thc 
thcodolitc. Later observations were obtained by means of a sestant and artificial 
horizon. The Gambcy theodolite' was furnished with repeating circles; the diame- 
ter of the horizontal circIe mas six inches, with the limb divided from five to five 
seconds, and provided with two wrnicrs ; the vertical circle has four verniers, and 
is of the same size and graduation as the hoiizontal circle. The following obserl-a- 
tions mere made by 3lr. Sonntag, at  11-ashington, D. C., for the angular value of a 
division of the large level belonging to the instrument. 

Level readings. , Difference. Value 
of IO". ! 

24.7  7.3 
21.0 11.3 
1 7 . 0  15.1 
13.0 19.4 
9.0 25.1 
5.7 2 i . 2  

I )  1 
: :  Level rendings. ' Difference. Viilue Level resdinga. j Difference. I of IO". ,: i I , 

-----,--- ' 8.2 25.2 I -17.0 
I 
i 13.0 20.3 - 7.3 ' 

"" 1!1.2 15.1 
10.7 

7 6  
' 

'0.' 15.0 19.5 - 4.5 
9.8 25.0 -15.2 

' 3  6.0 28.8 -22.8 

. - . - 

)ne division of level froni set 1 . 
' 1  < I  " 2 . 
I <  I 1  '' 3 . 

. 1.15 
. .  . 1.13 - 

Resulting FSIUC . . 1.13 

(The Icn,@h of the l)rilhle mas 16'1.3, l ( i J . 7 ,  and lT'.l in the three sets respectivel~.) The level 
IS connected with the Y siipportinF the verticul cirdcs. 

This instrument was much in,jurect by a fall in the water, and rendered unfit for 
use, by a sccond accident, two months later, in Xoveinbcr, 1853, whcn it fell from 
the pier at the obscrmtoi.)-. I t  may be remarked, liere, that Mr. Sonntag has 
deduced approsimatc results from his obscrviitions with this instrument, and with 
the sextant, insufficient refraction tablcs not permitting hiin to deduce final results. 
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The north end of the level was always read first; the temperature of the air, and 
the barometer and attached thermometer readings, are taken from the meteorologi- 
cal record, and discussed by nie in  1839 (SCC Smithsonian Contributions to Know- 
ledge, 1-01. XI, Parts I and 111, of the Rietcorological paper). 

\ Thermometer -+ 2 2 O . C  Fahr. Approximate latitride + 78O 37’ 12”. 

1 Attached thermometer GCO. 
l3wometer 29.70 inch. Approximate IonFitude 4” 43m 2Sr west of Grfenwich. 

From 8 prclimiiiary discussion of the moon culminations 
Time is noted by the pocket chronometer. 
]Ye find : llendirig of G’s ceutre, corrected for Iewl . 

‘ L  ‘ I  I I  I’ 

0 ’ s  apparent zenith distalice . 
Corrwtion for refraction . 

“ for parallax . 

c’s corrwtcd zcriitli distance . 

Apparent tiiiie of observation . 
Equation of tirue . 
Nean time of obscrmtion . 
Chroiiorueter time of obserrution . 

fIe~ice, ly the usual formula :- 

l’ockct clirononieter fast of Fern Rock m m i  time . 4 43  2 5 . 3  
(FIence t.his chronouicter indicates Tery nearly Greeuwich meau time.) 

~~ ~ ~ 

OLscrrations of circum-meridian altitudes of the sun, for latitude. 
.- 

‘ircle east. ’ Chronometer. Level. Rending of circle. i Circle emt. Chronometer. I Level. Itending of cirole. ---- 

ircle west. I 
0 14 35 45 ! 10.3 

’ 1 4 . 0  
- 

! 

- 
11~1.0 195o”c;O” 35’ 
11.0 50 ‘f ir) 
13.:; 136 30 25 05 
11.4  10 35 

13.4 25 30 
11.2 75 03 (5 55 
1J.U I GO I 70 

10.8 ~ 7 5  35 no 25 

~ - _ _ _  

i Tlicrmometer + 2OC.I. 
Earometcr 29.71 iiicli. 

1 Atlaclied thermometer No. 
W e  find: Reading of 0, eorr’d for Icrel, 190° 11’ 45” Cir. E. 196’ 11’34” 

“ (1 “ ,;) 17 21 “ w. 7 5  I 9  4 3  * -  

i Approx. rate of pocket chrom. 0 ’ s  Rpparcbnt zenith distance 7 4  31 18 $ 4  32 34  
! 2 . 5  gaining on uic‘aii tiiiic. Corr’u for refmctiou.-~iard. + 3 21 3 31 

--- 
Corrected zenith distances 14 3.1 4 9  5 4  36 05 

Chronometer time of o1)scrvatioil . 4 h  33”’ 03‘.8 4“ 50 4 7 * . 0  
Cliroiionictcbr fitst . ~ 4 43 25.9 4 4 3  25.9 

Mcaii tiriie of obserratioii . . 23 49  37 .9  0 07 21.1 
Equation of tirue . . + 3 55.2 3 55.4 

-- -- 

-- -L_ 

Apparent tiiiie . . 23 53 33.1 0 11 1C.5 

Neridioud zeiiitli distance . 
Hence, hy the usual formula, reductio11 to meridian lG”.8 and 51”.2. . 740 34l 32” 710 351 14” 

0 ’ s  dwliiiatioii . . . + a 03 00 + 4 02 43 -- 
llesultiiig latitude of Fern Rock . . 78 :ii 32 7 8  3i  57 

Meall . . 7s 31 4 4  
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The following Observations were made with the Gambcy sextant and artificial 
mcrciirial horizon. The mercury was covered with a glass roof, the sides of which 
were reversed during the observations, in order to eliminate any error arising from 
a want of parallelism in the surfaces of the glass. The zero-point of the sextant 
was esamincd, and its index determined for each sct of observations. The positive 
sign of the index crror indicates that tlie zcro-point is on the large arc, and that 
the correction to the observed altitude is subtractive. The long astronomical 
telescope belonging to the scstant was always used.’ I n  Appendix, KO. X, of the 
second volume of the Sarratiw,‘ Dr. Kanc remarks, that the sextants used were 
made bv Gambcy, and divided to ten scconds; lie bclicved that an error of ten 
seconds, depending on the want of parallelisni in the glass cover of the horizon, 
could not exist in the resdts. 

‘l’hc time o\)scrvations, with the transit instrument, madc bctwccn Kovembcr 
18, 1853, and January 10, 1854, will be found recorded and discussed after thc: 
completion of thc latitude observatioiis ; the following record, and result for time 
on Fc\)ruary 20, 1834, liowcvcr, is herc inserted, as made with the Gambcy sextant, 
and in order to follow the date as near as may be convenient. 

~~ 

I U r u a r y  90, 18.54. Obscrsatiou of the altitude of Saturii, for time. 
(IVit l i  Ciiiiil)c~ scstuiit arid artificial horizon.) Tiiiie rioted Iq pocket chronometer. 

... - - - - ~ 

chronometer timr. l)ouble altitude. ‘ I  , .  Cliron(me1er time. I Double altitude. 

I’oc-lict clironornctcr fast uf Fcrii Kock incan tinic 4 4 2  4.; -I 
Chronoructcr error (niean) . . - -I 42  51.1 

26’ 1 7 ’  37”.1 
- 2 16.7 

26 15 20.4 
+17 17 25.4 

211 26* 558.2 
3 31 33.0 

6 01 2t1.2 
28 01 08.7 

7 59 00.8 
1 2  4 1  58.2 

4 42 57.4 
-- 



ITS T H E  A R C T I C  S E A S .  5 

41 4 7  
/ I  42 35 

Nag 14, 1854. Obserrations of circuni-meridian altitudes of the sun, for latitude. I Gnmbeg sextant ; on the floc near the brig. 

3.5 50 
35 40 

Pocket chronometer. ~ Doublo altitude. 

590 351 j g t r  

35 40 
35 50 i 

0 41’ 33“ 1 C J  
34 31 
35 35 

- 

- 0 4 36 35 
37 24 
38 58 I GO 39 no 

3x ;)n 
39 40 

-. -- 

Index error - 1’ 10”. 1 = + 7O.1 F. b = 29.81 in. = + 5 1 O .  
For chronometer error and rate, gee obscrrations for time, May 16, 17 ,  1 9. 

- - - 
0 ’ s  corrected alt. (for index, refraction, and parallax) 
Chronotncter time of observation . . 4” 3Gm 03’ 411 43m 12. 

30’ 02‘ 38” 300 02’ 

Clironometer fast of Fern Rock mean time . . 4 39 27‘ 4 39 21 

Mean time of observation . . 83 56 36 0 03 45 
Honr nugle . . .  . + O  0 3 0  + 0 07 40 
Hence reduction to meridian . + nl‘.e and + 2.tii .9 
0 ’ s  dtdination . . $18’ 39’ 53” 18O 3!V 57’’ 
Resulting latitude . . 78 37 15 78  37 01 

-- 

Ncan . . 7 8  37 11 I 
May 15, 1854. Observations of circum-meridian altitudes of the sun, for Intitnde. 

Gamhy sexhiit ; 011 the floe near the brig. 

Pocket chronometer. -- 
0 41’ 2 w  283 

29 18 
30 15 

- 

- 0 4 31 37 
32 30 
34 23 

Douhlo nltitude. Pocket chronometer. Double altitude. -- I/- ---___ 
5 9 O  51’ 10” 0 4‘1 3 5 m  25s I 5 9 O  52’ 40’’ 

3G 22 52 40 
52 30 

51 45 
51 30 

I 

G O  55 10 /I 0 4 35 07 I GO 55 10 
3!) 1 4  I 55 IO 
39 53 I i 54 30 

55 10 
55 30 

__ 
Index error- 14’ 1”. t = + 8O.4 F. 0 = 29.93 in. I = + 46’. 

- _ _  
0 ’ s  corrected ult. (for index-, rcfractiorr, and parallm) 
Chronometer time of observation . . 4” : I l m O P  4 h  87”’ 428 
Chronometer fast of Fern Rock incan time . . 4 32 26’ 4 39 26 

M a n  time of observation . . 23 51 40 23 58 I C  
Hour angle . . - 0 04 2G + 0 02 10 
Reduction to  meridian . + 8“.3 + 2’I.O 

Resulting latitude . . 73 3 i  00 73 36 55 

~ C J O  1 7’  01’’ 30’ 1 7 ’  13’’ 

-- -- 

0 ’ s  declination . . +ISo 54’ 09” + l S o  54’ 10’’ 

-- 
Nean . . 58 36 58 

For chronometer error and rate see subseqnent okrvutions. 
For clirononieter error und rate see further 011. 
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Pocket chronometer. 1 Double altitude. Pocket chronometer. - - 
60’ 33‘ 20“ i 0 4h 39” 05’ 

33 40 39 30 
33 40 I 40 41 

43 00 
44 09 

I 
I 

4 35 36 61 37 05 ‘ 0 4 42 08 
36 35 37 30 
37 4 1  36 50 

Mag 16, 1854. Observations of circum-meridian altitudes of the sun, for latitude. 
Qambey sextant ; on the floe near the brig. 

Double altitude. -- 
610 37f 30” 

37 10 
37 05 

GO 33 40 
33 45 
33 20 

I Indes error + 0’ 16”. t = + 12O.5 F. b = 3O.Oi in. c = + 39O.  

0’s corrected alt. (for indes, refraction, and parallas) 
Chronometer time of observation . . 4” 31”21“ 4” 4Im 28s 
Chronometer error . . - 4 3‘3 2 3  4 39 25 

M a n  time of observation . . 43 5 1  56 0 02 03 
IIour azigle . - 1 10 + 5 58 
Reduction to meridian . +- 0”.5 and $- 15”.1 
0 ’ s  declination . . $190 08’ 08” +190 08’ 12” 
Resulting latitude . . 78 31 12 18 3G 59 

30’ 30’ 56” 3 0 O  30’ 58” 

-- 

Mean . . 7 3  37 06 

Nay 16, 1854. Obserrations of equnl altitudes of the sun, for time. 
G a m l q  sextant ; 011 the floc nmr thc brig. 

! I Pocket chronometer.’ Double ultitude. :Pocket chronometer, Pocket chronometer. Double altitude. Pocket chronometel 
A.M. j 1 P . M .  A . M .  I I P . M .  

----I -- 
I- ----- 

oil 46“ IS’ 1 - 0 40° Ob 53m 16*.5 j 9 50° 05/ 
10 
15 

47 24 : 54 15 
8h lgm 318.5 

17 36 
16 33.5 

8 15 20.5 
14 19.5 
13 8.5 

6 O. A. M. Indes error + Of 2ciff. 
1’. 31. Illdcs error + 0’ 21”. 

f = + I 1  O . 2  E’. 
1 = + 1 5 O . 0  F. 

b = 30.06 in. 
b = 30.0; in. 

c = + 
s = + 53’. 

The reductions of observations of equal altitudes arc made according to the 
method given in the American Ephemeris and Kautical Almanac, for 1856. 

On reducing the observations, it  was found that the chronometer error came out 
too small by 22.5 ; and, after working each set scparately, the discrepancy was 
traced to the morning observations. The following reductions, therefore, are based 
on the two sets taken in the afternoon. I t  is probable that there was either an 

For chronometer error see following observation. 
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54 36 24 20 
53 48.5 1, 25 22 

I 0 26 48 ’ 8 52 18 
i 

unusual amount of refraction in the morning, or else the rate of the chronometer 
has changed in the interval. 

48  22.5 
47 21.5 

- 46 26 

Afternoon altitudes of the m n .  1 s t  eet. 
0 ’s  corrected altitude (for index, refraction, and parallax) 
0 ’s  declination . . 19 10 18 
Aud the hour angle . . 3 h  4 7 ”  12”5 
Equntion of time . . - 3 53.4 

2 5 O  05’ 11” 
2d set. 

2 5 O  22/ 44” 
19 IO 26 
3h 40m 24”.9 

3 53.4 

Mean time of obserration . . 3 43  19.1 
Chronometer time of obscnation . . 8 22 45.5 

Chronometer error on Fern Rock mean time . . - 4 39 26.4 

Mean . . - 4 39 24.9 

3 36 31.5 
8 15  55.0 

- 4 59 23.5 
-- 

~~ ~ 

May 17, 1854. Observations of equal altitudes of the sun, for time. 
Gambey sextant ; on the floc near the brig. 

Pocket chronometer.’ Double altitude. 
A . M .  i 

Oh 16” 45’ 1 0 48’ 10’ 
1 7  37 15 
18  36 I 20 

I 

0 20 23 I 0 4 1  25 
21 13 30 
23 15 1 35 

Pocket chronometer.’ Pocket chronometer. Double altitude. /Pocket rhronometc 
A. M. I I P.M. 

For A. M. obsemations, indcx error- 7’ 4Gi’. e = -I- 53’. 
For 1’. 31. olwrvatioirs, index error- 7’ 25”. e = + 56’. 

A.M. Chronometer time O h  l!P 28”l  P. N. Chronometer time 8” 53” 01”5 set 1. 
A. 31. Clironometer time 0 26 03.4 P. N. Chrouometcr time 8 4G 56.7 set 2. 

t = 4- 9 O . 3  F. 
1 = + 14O.1 F. 

2, = 30.00 in. 
b = 29.95 iu. 

_ ~ _ _ _ _ _ _ _  

Equation of equal altitudes . - 508.8 (set 1.) --5n*.2 (set 2.) 
llidclle chronometer time . . 4h 3Gm 14.8 4h 3 6 ~  30.0 

Equation of time . . + 3 52.5 + 3 5 2 5  
Chronometer time of apparent noon. . . 4 35 21.0 4 35 39.8 

-- 
Chronometer time of mean noon . . 4 39 16.5 4 39 82.3 

Clironometer error on Fern Rock meau time . . - 4  39 21.4 
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- 0 4h  29” 468.5 
30 39.5 
31 38.0 

0 4 33 02 
3 4  12 
35 55 

- 

May 17, 1854. Observations of circum-meridian altitudes of the sun, for latitude. 
Gambey sextant ; on the floe near the brig. 

61’ 56’ Or’ , (  0 411 375’ 05”s 61’ 56’ 20” 
56 30 31 49 j 56 30 
56 25 38 21 5G 30 

I G O  53 45 
53 30 

i 
GO 53 30 I 0 4 39 25 

i 53 25 
40 01 5 
40 58.5 

/ -  51 00 
53 40 I 

Mean . . 78 31 12 

- 
May 19, 1851. Obserrntions of equal altitudes of the sun, for time. 

Ganibq sestant ; on the floe near the brig. 
-~ 

xket chronometer.) Dimble altitudo. ;Pocket chronometer, Pocket rhronomekr. 
A .  31. 1’. Ji .  I A .  hl. I Double altitude. /Pooket chronometer I Y. M. ------ -----I--- 

Oh H;jm 2!J“ 0 50’ ,>o ’ 8’‘ 39”’ 9.9.5 o h  37”‘ 099 : 0 490 45’ ~ 811 35“ 348 
50 i 31 4 1  6,- r .  ! - 3 5 38 4 i) I .) 1 , 

i 34  37 
35 23 4 0 3; IG.5 ! 3s 51 , 55 j 33 43.5 

I 
-. .. - - --. -. -. -. . - ___ . -. . . . . . . . - - 

A. 31. Indes error - 8’ 44”. r. M. Iiidcs error - 9’ 22”. 

Observation not very esnct, the niercury being in motion. 

A. 31. Cliroriometer time Oil 3f;” I5‘.6 P. 3J. Chrononietcr time 36” 24“7 
Equntion of eqiial :iltitides . - 46”.7 
3litIdlc chronometer time . . . 4 h  3 6 m  20.1 

Chronometer time of apparent iiooii . . 4 35 33.4 
Equntion of tinie . . + 3 48.4 

1 = + 1:jO.S F. 0 = 30.(15 in. z = + 5 3 O .  t = + 19O.3 F. 1~ = 30.20 in. 7 = + 53’. 

_ _ _ _ _ ~ . .  -. -_ .. -___ -. .- .- _-- 

Clirononieter time of nienn noon . . 4 39 21.8 

RXCAPITC’LATIOS OF CIIROSO,\rETER I h l l O R S  1 )ETER>lI?iED IS ?by, 1854. 

Mnp 16. Pocket chrononieter fast of Fern Rock menii time . . 4h 3grn 24”.9 
1‘ 17 .  i( . 4 39 24.4 
“ 1 !). ‘ I  . 4 39 21.8 

A ppros inu t~  rntc 1- losiny per &iy. 

,I ‘, “ ‘. 
6 1  1‘ I 1‘ 
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Pocket chronometer. Double nltitude. Pucket chronometer. Double altitude. ---- ___-- ---___- 
- 0 4” 31’8‘ 093.5 6;;3 14’ 5” - 633 1.1’ 5” 0 41’ 3t im 44e.5 : 

32 09.5 13 50 37 e x  14  5 
33 02 1 4  5 28 23.5 13 55 

Q 4 33 59 c 2  1 1  20 4 4 0  (1; c:! 10 45 
10 4 0  
IO 45 I , 34 41 1 1  ( J O  40 49 

35 30.5 1 1  10 

Index crror - 8’ 1 i”.5. 

4 1  40 I 
. .- .-______._ . . -. . 

I = + I z O . 9  F. b = 3!).25 in. i = + 53O. 
- . - -.- . . . - - - _ _  . . . -. . . .- . . . . . - __ - - - . .. ._ . . .- . . -. 

0 ‘ s  corrected altitude (for indes, refraction, arid parallas) 31’ 23’ 43” 
Chronometer time of obscrration . 411 331” 2 5 s . 2  41‘ 39”’ 12‘.0 
Chronometer error . . - 4 39 21.0 4 39 21.0 

Mean time of observation . . 23 54 04 23 5 9  51 
Hour :ingle . - 2 1 1  + 3 31 
Reductiou to  meridian. . - 2”.0 arid 5.‘r6 
0 ’ s  declination . . $200 00’ 43” +200 00’ 46” 
IZesulting latitude . . i 8  3(i 52 7 8  36 57 

31° 23’ 49” 

-- -- 

- 3  Mean . . cb 3G 55 

The  pocket clironometcr mas made to indicate Greenwich mean time within a 
few minutes; between October 5 and October 10,1853, i t  ran down; October 29, it  
was carried about for nine hours; again, h‘ovemhrr 4, i t  was carried on a journey 
for three days; on the 22d of Sovember it ran down, and on December 21 it  was 
exposed for four hours to a temperature of - 3 8 O  1:. Its  rate, as indicated by the 
other chronometers, 2143, 370, 2721,’and 264 (all mean time chronometers), was 
tolerably uniform, ‘and varying bctmeen 3“.6 and O‘.O. 

May 20, 1854. Obserrntions of circum-meridian altitudes of thc sun, for latitude. 
Giinibcy sextant ; on the floe near the brig. 

KECBI~ITG‘LATION OF RESCLTS FOR LATITUDES OF Vas RESSSELAER ~IAILBOR.  
September 12, 1353. From two sets of Z. D.’s of the siin at the Fern Kock Obsersntory 78’ 3;’ 44”. 

This result will bc uscd for thc reduction of the transit observatioiis at the 
observatory. This observatory was some distance (as we lcarn from pages 108, 
116, 167, and 1G8, of vol. I, of the Narrative) to the northward of the position of 
the brig. The following results for latitude refer to the position of the Brig Ad- 
vance in the winter 4uarters:- 

May 14, 1854. From t r o  sets of altitudes . . 78’ 3 i ’  11”‘ 
l’ ’ I  ‘ 6  

l l  i l  i l  

1‘ “ i l  

36 58 
31 06 
37 12 
36 55 

“ 15, ” 

i‘ 16, 
“ 1 7 ,  “ 

li 20, t i  l i  l i  

-- 
Mea11 . . 78 31 04 j = 3 f f  

The recapitulation of the approsirnate ~n lues  for latitude of the brig, on p. 387, appendix S o .  VI, 
vol. I1 of the Nnrrntive, has two ndditional values between X a j  1 1  and 15, for which I could not find 
~ i n y  record. 

a 
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which result is to be used for the reduction of astronomical observations talien on 
or near the brig; it gives also thc position of the meteorological obscrvatory on 
the floc. 

I n  the above reductions, Ivory’s rcfraction tilblcs h a w  been used, 11s given in the 
convenient form for logarithmic computation (and estcncled if‘ required) in Lee’s 
Collection of Tables and For~i iul ;~.  911 observed altitudes mere grcater than 143 O. 

Obsercations for Longitude qf T.-au Xensselaer Hurbor Obscrvatory, and the Win ter  
Quarters c r f  the l’riy Advance, 

~BSEI1VATIOSS OF T ~ W W T  FOR T I M E  ASI)  OF TIIE JfOOs A S D  >IOOS CLT.MIXATINCi STARS FOR 

LOSGITUI)E OF F E ~ S  ROCK OIISEILVATOI~Y. 

The transit observations commcncc Xovcmber 1 S, 1833, anel end January 10, 
1854. l‘lie time was notecl by the pocket chroiionietcr, showing within a few 
niinutcs Grccnwicli mean time. Thc  triitlsit instrument was supplicd with five 
wires, and tlic observations are rccorclccl, from I to V, in the order i n  which the 
star (or moon) Ixisscs thcm at the uplwr culminat.ion, tlie circle bcing east of the 
tclescolw. ‘lhe lottctr R, attac.Iicd to tlic iianic of the object observed, indicates 
that its transit was observed rcflccttd from ;I Incrcirrial horizoii ; this method of 
observing 1)ccame necessary for the mcasuro of tlic inclination of the axis, in con- 
scqucncc of the intcrisct cold affecting tho leiigtll of tlie bubble of the level to such 
a tkgrw that it bccnme usc~lc~ss. A t  tcmprratiircs below -W”, no usc could be 
made of tlic instrumcnt. ‘lhc instrument was properly ad.justed, an operation 
somcwlint troul~lrsornc in so high a latitudc, and at  so low temperatures. For the 
azimiithnl ad,justment tlictrc remninecl but ;in arc of 11 A ”  brtwccn the pole and thc 
zenith ; I)r. Kanc remarks,’ “Sonic of our iristrumcnts, in consequence of the cold, 
1)ccamc difficult to miii;lgc in coiiscqucncc of tlic unequal contraction of brass and 
iron.” 

-ippcndis So. YIII, of vol. I1 of tlic Sarruti\.c, coiitains tlic record of the 
transit obscrutions, as nindc by J1r. Sontitag. Tllc following pages contain the 
siimc estractod from the manuscript. 

In tlic rdnc t ion ,  I l i a ~ c :  adopted thc latitude ’is0 3‘?Af, ancl the longitude 4’’ 43” 
2%’ TI-. of ( ;rccnn-icli (an apl)roximatc rcsult from tlic moon culminations). Thc 
rduct ion wis niacle 1,- ap1)licatinn of tlic mothod of least sqiiares; to know the 
iIistrnmcnta1 tlc~.iations with the. grc,atcist ;icciiracy is not of -so much importancc 
for tlic ii~oon culniiiiutions, sincc thc rcsiilt for lo~igi tudc clqmids more on the dif- 
fi:rcwcc\s of tinw bc*twccn thc transit of tlic moon ;ind stars, but it is otherwise with 
tlic’ occdtations, wlicrc tlic chroiionietc~r error inllst ?IC liiiown with the greatest 
1)rccisioii. 

A pocnliarity in the constriiction of tlic iiistriilnc‘tit rcqiiires to be noticed, Y i z :  
it docs not permit clircct obscrvation of ;i star clcvnttd niorc than about 50” abcvc 
tllc horizon, licnce all observations 111)on tlic pole: star, iilltl others noar the zenith, 
1 1 d  to be tiilicti reflectctl. 
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Xovem1)er 23, 1853. Circlc I k t .  I'ocket chrouonicter. 

- - . . - ... ._ . - ... ...... -. .... - .... 
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52 4 5  52 25 I .iB 03  ' 51 $9 I 2 51 20 
08 1R.5 ' 01 .ii 07 30.5 O i  1 2  3 06 50.5 
81 20.5 j 30 5:I.j j 30 38 3v 17 i , 3 29 52.5  

i 

I I ' F i r e  I. JTire 11. I Wire III. F i r e  IV. i F i r e  V. ! I I -__ 
Object. i 

-- . 

December 9, 1853. Circle East. Pocket chronometer. 
---___ - -- - 

a Andromedae I I h  27" 5 2 s  2 ~ m  15" i 2~ 31;" 29" 00' ' 2YN 211.! 
I y I'egasi 11 33 02 , 33 22.5 j 33 48 ' 31 03.5 34 21 

a I. j 12 36 51.5 S i  1 7  I 37 38 3 i  58.5 I 38 201 

6 U r s s r n i ~ r . ~  ' It. s. p. -i 03 52.:) 
a 1. 19 01 

26 5(i 
1 21 15  a 11. 

6 Orionis i ! 35 36.5 
5 Taori I 36 58 
a Orionis 55 15.5 
p Geminor 22 05.5 

o Tmri  

~ 

6 Arietis 

7 Tauri 
27 Tailria 
A' Tuuri 

a I. 

06 27 09 21.5 
18  41.5 15 16.5 
eo 51.5 20 3 1  
26 34.5 86 13 
3.' 16.5 31 5 ;  
3R 35.5 35 15.5 
54  54 :if 3.5 
21 43.5 21 23 

- 

Peeember 13, 1853. Circle East. Pocket chronometer. 

Polaris It. 11 51 56 j 04 10 i 1; 39.5 

Circle West. 

Polaris 
a Arietis 
a Bootis 
7 Ceti 
9 Ursae min. 
a Coronae 
r; Tauri 

27 Tauria 
A' Tauri 
a I. 

_ . __ . . - 

. .  . .  . .  . .  . .  
l i  56 4 17  35.5 
20 07.5 
15 50..i 
31 36.5 
25 53.5 
51  1 4  
21 01 

. . .- 

'Illc!ter. 

4 1 i  44.5 
4 25 30 
4 31 16.5 
4 35 31.5 
4 53 53.5 
5 20 39.5' 

Through clouds. * In original Plj. 3 The originnl has 7 .  "lie record has Sh 20m 29".5. 
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I I 
T i r e  11. Klre III. I wire  I\-. I W i r e V .  i mire I. 

I Object. 

__ ._ . . - - .- 
I a Rootis 

845 B. A.  C. 
,t drietis 

I a Ceti 
c 1. 
Saturn (centre) ' 

1 7  Tauri 
7 Tauri 

27 Tauri 

1 

1 
i 

i 

Ja:iuary 8, 1954. Circle West. f'oclict clirononieter. 
- -. . __ -. ~- 

6. p. ; l l h  . .m . .n 3 7 ' U  348 3;" 55' 1 38m lG8.5 l l h  38" 3;".5 

10 39.5 1 0  18.5 ' 09 58.5 ' on 38 i 12 09 15.5 
O G  34.5 (I(;  1 4  0.5 54.5 j 0 5  3.2.5 ~ I2 05 12.5 

24 06.5 2:; 45.5 ' 23 27 23 OC.5 I 12 2 2  45.5 
I 42 42.5 42 20.5 4 1  57 ' 41 37.5 ! 12 41 15 
j (12 41.5 02 20.5 01 59 : 01 39.5 i 1 01 18 

i OS 12.5 U i  50.5 07 29 , 07  07 .5  ' 1 Of; 45 I 09 52.5 09 31.5 , O!t U9.5 , 08 47.5 , 1 08 2G 

05 36.5 05 15 04 53 0 4  31 ~ 1 0 4  08.5 

.January 9, 1 Sj4 .  Circle T e s t .  Pocket chronometer. 

Pcg:isi ! 9 31 42.5 ~ 31 25 31 02.5 30 40  9 30 1!1 
- __  - __ . - - . - .. -. . . - . . - . . . . - - . . .. .- . -. . - _ -. . - . . __ 

(I. Cassiopea It. 59 Os.5 : 5s :j4 . 57 5S.5 57 2;; n 56 46.5 
Polaris R. 11 09 00 ~ 56 12 ' 43 10 30 09.5 , 10 l i  54.5 
Ursr moj. s. 1'. ' 1 1  05 45 j O G  17.5 06 46 07 IS 07 49.5 

a Arietis I 24 39.5 i 24 18.5 23 58 23 36.5 11 23 13 

January 10, 1854. Circle T e s t .  Pocket chronometer. 

~ 9 27 48.5 27 28 '27 07 ' 26 47.5 i 9 26 27 i r -  :)a 15 j 54 41 .5  54 05.5 55 30 i n 5 2  52.5 
y Prgasi 
a Cassiopw I<. I 

Polaris H. 1 1  06 09.5 i 53  06 : 39 30 ' 26 1 1  I 10 13 22 
a Bootis s. I). 1 11 29 20.5 29 43 j 30 02.5 30 24 i Y O  4 6  

Reduction of Preceding Transits. 

There being no level readings, the amount of inclination of the transit asis has 
to be found from the transit observations themsclvcs; the number of unknown 
quantities in the normal equations, howeyer, could be reduced to  three, since the 
collimation error could be deduced independently. The instrument was adjusted 
for collimation on Xovcmber 18, and on Ilecember 13, Polaris mas observed, 
reflected, circle east and circle west, from which observation the collimation has 
been deduced ; the result was, however, satisfactorily checked in those sets of 
observations, including stars above and below the pole, ,4 preliminary reduction 
was made in order to ascertain an approximate value for the rate of the chronome- 
ter;  this instrument was considered as a sidercal chronometer with a largc rate. 

The following notation has been used in the reduction. 

a = azimuthal deviation, in sccoiids of tinic I+' , wlien instrument is '. or south. c- i 

(--J 

A = azimuthal factor ; correction for azimuthal detiation Aa.  
b = iiiclination of axis, in swotids of time i- I , when jwst ~ end is high. 

Ii = lerel factor j correction for level IP). 

( 3  = collimation error, iii seconds of timc ; for-upper culmination ' 1  when ineaii of aires is lwest, (east 1 
c-J 

of liue of collimation. 

C = collimation factor ; correction fcv collinitrtioii Cc. 
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E = error of chronometer I + 1 w~ia i  c s l O w ~  of sidereal time at an assumed time T. 

E ,  = an assumed chronometer error and s its rorrectiou ; E = E,  + 
t ,  I ,  I ,  . . . = the obserred times of transits of a gronp of stars, already corrected for rate of chronometer 

AR, - t ,  - c ,  c, - E ,  = no . . . . . 

c-J 

and collimntioti. 
Al l ,  - t ,  = e, AR,  - is = vy . . . . . and e, - E ,  = n, 

The values a, b and 6 can be deduced from the normal equntioris : 
Zf + z n a +  z I l b = z n  
I: A6 + z Ala + s Anh = z 3 ) i  

Z I?, + Z ABu + z B2b = z I1/1. 

I t  is essential, however, that thc instrument bc not disturbed during tlie time of 
the transits of the group of stars. 

For the rcduction of the incomplete transits and for deducing thc collimation 
error, the equatorial intervals of the wires have been cleduced from transits of 18 
stars, as follows :- 

For circle cast and q p ~  culmination. 

i I I I - 39.qil 
- 19.e2 
- 0.22 I 

IV I + I 9 N  ' + 3901 I 
- 

1 I 

Tlic probablc error of cach intcrral is on tlie arcrage + 0.'07. From a prelimi- 
nary rcduction of the observations of December 1.5 and January 9, the daily rate 
of the chronometer mas found + 3"' 5G.*O, or the rate (losing) pcr minutc + 0.'1164 
approsi mat el y. 

'l'hc observations of I'ol;uis, uppcr culmination rcflectcd, of Dcc. 1 3 ,  1853, circle 
c m t  and circle west, giIt: the collimatioii error c = - 1.'40 (for upper culmination 
ancl) circle east, the observed chrononietcr times having been corrected for rate, 
and the equatorial intervals were multiplied by ~ S C C .  13, where I€ the hour angle. 
Tliis raluc. of c has been uscd for the rcdnction of transits on and after Dec. I S ;  
for Xov. 18, c = u, aiid bctnvxn this datc ancl Doc. 13 a gradual change was 
assumed to hare taken place. 

Tlic immctliate purpose of t h  following reduction is to obtain values for the 
level and azimuthal deviation, to a1q)ly thc required corrections to the observed 
transits of the moon and nioori-culminating stars ; i t  is, lioivc.ccr, only thc difference 
of these corrections which affwts the resulting longitudc. 

For the first thrce obscrrations of Sov. 18, 1853, we Iiiivc no means of ascer- 
taining the above two instrumental corrections ; the lercl and azimuthal factors, 
however, for the moon anti the two stars arc nearly eqiial. After these observa- 
tions thc leyel and azimuth were chungctl. 

I t  was found advisable to oinit the olwrvations of l'olaris B. and 51 Cephci 
s. p .  R. in the conditional equations of S o v .  18 and 21, since it is probable that 
the form of the pirots of tlie asis is verj impcrfcct, or that the instrument was 
otlicrwisc disturbed. 

_ _ _  
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i 
Object .  N e u n  o f a i r e s .  ! R .  Cc. . t .  Difference.  

I :  

Soremlm 18, 1853. Circle Viest. 

1)edursd sidereu 
A X .  . t ime  uf'inuun'a 

l i m b .  

-- 
I 7 ' 1  09"' :;lR.l 
1 7 23  51.5 

7 37 5 5 . 2  
7 50 50.2 
7 57 "1.7 
9 14 03.0  

9 28 x . 2  

9 5 1  13.2 

I 9 19 14.1 

I 9 45 31.3 

j I O  02 2s.2 

The result by t Gem. has the weight 3 ; Gciii. the weight 1 ; tlic foriner star Iiayiiig very iiearly 
the  same lcrel and azimuthal factor. 

-____------- 
-22..9 +2*.1 7'1 (I!)"' 1 ~ 6 . 3  18" SO"' 4 . 5 b . f  

-1s.9 I -0.1 7 23 32 5 1 18 44 39.0 
-16.6 ' -0.1 7 37 38.5 
-14.5 I +0.1 7 50 :i5.x 
-]:;.-I -0.1 7 57 08.2 
- 0 . 9  +0.1 9 14 02.3 

0.0 i $ 0 . 1  0 l!) 14  2 
+ 1.5 t o . 2  9 28 37.9 
+ 4.3 ' -0.1 9 45 :35.5 
+ 5.7 I -0.2 9 5-1 1 x 7  + 7.1 +o.l 10 OP 35.4 

Ohject. I Menn of wires.  --- - 
Polaris 11. I 13"  4!P2!)5.Y 

Arictis 1 4  4!) 44.0 

' 15 26 34.2 i 

7 Vrs. maj. s. p. 

z Bootis 6. p. j 15 00 00.4 

I 14 3:: 12.7 

y Ceti 

Circle East. 
3 Urs. mh. s. p. R. I 15 48 4G.2 

R .  j cc. t .  ~- 
-1l"G 08.0 1.3" a!)"' 18'.2 
- 4.4 ~ 0.0 14 3:; OK3 
- 1.7 j 0.0 14 4 9  42 .3  

0.0 I 0.0 15 00 00.4 
+ 4.4 / 0.0 15 26 3Y.G 

+ 7.0 ' 0.0 15 41 53.2 
i I 

I -~ - - .  ~ 

T = 15'l O O m . O  Xorinal equations. 
Eo = + 11'1 OS"' 40"O 

E = + l l  10 48 + 3.0 6 + 5.2 u + 13.0 b = -  63.8 6 = + 128 

5 6 + 5.87 a + 3.0 0 = + 46.6 a = - 100' 
b = + 7.1 + 5.87 6 + i . 3 2  u -t 5.2 b = + 23.7 

S o v e m h r  21, 1853. Circle East. 
- - - . - - 

Ol3ject. ~ M e a n  0frrirt.c. 1 x. I c c .  : I. A X .  

51 Cepliei s. 1). 11. 
p I p e  
5 Aqiiillc 
6 Oeniiiior s. p. 
d Aqiiiln: 

Caiicri s. p. 

L Urs. Iiliij. S. 1'. < Cygni 1L. 
a CepIiei I:. 
x Leonis s. p. 

a 11. S. p. 

18 58 39.6 
I!) 11 23.4 
19  18 05.8 
20 34 48.9 

20 49 10.2 
21 0 6  41.7 
21 15 03.8 
21 23 21.8 

Deduced s idere 
Object. 3IeunSRSCr. lib. I A o  . I 1)ifftrence. , A X .  time of moon' 

I 
I I i l imb.  
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h'ovember 23. Circle East. 
___ - _ - - - - -- - 

Object. Mean of wires R. j cC. 1 M e n n + X + c c .  A X .  ! 8 .  L ----- -- - 
'I Ilraronis R. 
a Tmri S. p. ' 5 00 29.5 
a Aurig. 6.  p. 5 39 04.0 

Drac. R. 6 26 01.9 

4" 55" 08"O 

a I ~ ~ Y z  7 04 04.3 
p Lyrlr: 7 16 48.2 
C Aquilz 1 30 56.9 
b Getiii. s. p. 7 43 58.1 

- - - -_ .. 

T = 'i" 00"'.0 
E ,  = + I l h  2 7 m  308 

--BOE.5; -0*.4 411 5-lm47R.1 16" 21n'.58.RG' l l t l  27" 11".E 

-13.3 ! +0.3  5 38 51.0 ' 17 05 54.4 11 27 02.4 
- : ) . 6  i -0 3 G ?5  56.0 I 1 7  5 3  10.4 ~ 11 17 14.4 
+ 0.7 I - 0 3  1 'i 04 04.7 ' 16 31 57.3 11 27 52.6  + 2.8 -0.2 7 16 50.8 18 4 1  39.0 ! 11 27 43.2 
+ 5.1 j -0.3 1 'i 31 01.8 18 5 X  39.6 11 27 37.8 

-19.6 i + 0 . 2  j 5 00 10.1 1 G  27 38.6 ' 11 27 22.5 
- I  

+ 7.3 I $0.2 " 41 05.5 19 11 23.5 11 '"I 18.0 i '  -_ ~ 

The uornial equntions give : a = - 34 " . A  
b = + 1.8 
t = +  27 

1 i Deduced sid. I 

Difference. ~ A R .  t ime of moon's 1 l imb.  
Object. Mean of wires. E .  1 Cc. ' Bb. ~ Aa. f. 

For the following observations on Dcc. 8, Dec. 9, and Dec. 12, the azimuth error 
has been assumed zero, as it nearly results from the mean found on December 
13, 14, and 15 ; the lcwl  error is - 2.8, as found on the 13th and the two follow- 
ing clays, The difference in the d u c s  of A on Dcc. 8, 9, aucl 12, is in maximo 
but 0.1. 

Escluding the results from a Androm. and 7 I'cgosi, tltc ohserved AIL of the moon becomes 
0" 23"' 311.5. 

-~ ~ 

Moon seen through clouds. 
I'egasi the weight two, the obserwd A R  of the moon results as above; it 

is, Iionerer, preferable to reject the result altogether, on account of tlir great difference in the resuits 
by tlic two stnrs. 

Qiviiig the result 1 ) ~  
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1 10 45.0 - 8.1 + I . . i  ' I:: 10 38.4  
1 20 4f;.!) - f ; .4  - 1 . 5  I 1:; 21) 39.0 
1 4 7  30.3 - 2 . 0  + 1.4 ! 13 47 2!).7 
2 02 5 6 . 1  + O..i - .5.3 I 14 01 51.3 
2 10 03.7 ' + 6.6 - 1.5 I 1 4  40 3S.8 
2 50 22.3 ' + 8.3 + 1.5 i 14 50 32.1 
2 52 02.4 + 8.5 + 1.5 ! 1 4  *52 12.1 
3 0 ;  S3.7 + 1 1 . 1  + 1.5 I 15 0 7  4l;.3 
3 30 81.5 ' +14.9 

' + 1.5 1 15 30 53.9 
~ I 

1)ewmbcr 12, 18.53. Circle East. I 

1 5 5  56.6 
2 08 58.2 
2 3.5 14.1 
2 51 07.6 
3 28 28.1 
8 38 48.7 
3 40 ?!).I 
3 56 04.1 

___- I 
d Arietis is nearer t u  the nioon in  reference to d d n a t i o n  than any of the other stars, and sirice 

they differ considerably in their mlue for the a ' s  sidereal tinir, it seemed to he preferable to cnnil)inc 
the results from 9 ,  27, aud A' Tuuri into oite, and take the mean between it and that obtained ty 
6 Arietis. E ,  = + 12h 44" 2 4 F . O .  

December 13, 1850. Circle r e s t .  I 
Object. ! 

Polaris It. 
(1 Arietis It. 
a J3ootis s. p. 
7 Ceti 
p Frs. niin. s. p. R 
a Coron. s. p. 
7 I'auri 

27 Tauri 
A' Tnuri 
a I. 

I 
T = 14" Oonl.o E,  = + 12" 48"' 2 0 s  

Tlic above data m r e  used in three different forms: Ist, omitting Polaris; 2d, omitting Polaris 
The first hypothesis gare apparently the best and fi  Urs. n h . ;  and lust, taking all the stars. 

results, viz :- 
Sormal equations: + 8 c + S.55 a + 4.3 h = - 51.5 a =+ "8.4 

+ 8.5.; F + 9.3 a + 6. t . )  b = - 5?\.6 b = -  2.8 
+ 4.3 c + 6.5  u + 13.3 b = - 8.:) c = - 33.1 

E =  + 121' 47m 4;s 

Object. ! Dh. i Aa. 1 f .  j Difference. ' A R  . ; Obwrred rid. t ime 
! of moou's limb. 

I ! --- ! 
I-- --.------- 

'I T ~ i i r i  - 1 9 . 7  ! +246.o 14h ~ O N  5.1n.4; + ~ O N  22s.1 3 b  38"' 48-.; 4'' 19'" 10".8 
27 T:iuri i -1.7 , +24.0 14 52 34.7 I +3s 41.8 3 40 29.1 ! 4 19 IO.!) 
A' Tauri 3 5G 04.1 j 4 I 9  1 1 . 7  

I 4 19 11.1 D I. -1.7 , +24.3 1 15 31 16.5 I 

I -1 .7  j +24.3 I I 15 08 08.9 ; $23 07.6 

i 
_ _ _ ~  -- I 

I "lie mean result from the t.hree stars has been adopted. 

3 
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December 14, 18.53. Circle West. 

Object. Mean ofwireu. ~ R. ’ Cc. Xenn 4- R + Cc -- ---------- 
c Vrs. min. 6.p. R. , 4”  0 3 m  O P . 7  - 1”.9 -106.4 l(ih 08”’ 4 P . 4  
d I. 4 18 17.9  , - 0.4 + 1..5 , 16 18 19.0 
u 11. ’ 4 20  30.1 I 0.0 + 1 . 5  16 20 31.6 
o Tauri 4 26 12.8 + 0.9 + l..5 16 26 15.2 

Tanri 4 36 1 4 . 8  ~ + 2.6 + 1.5 16 :i6 IS.!) 
a Orionis 4 54 34.4 : + 5.6 + 1.1 16 54 41.4 

8 Orionis 4 31 56.6 ~ + 1 .9  , + 1.4 16 31 59.9 

Geniiitor 5 21 2L.5 j +lO.0 , + 1.4 1 7  21 34.0 
! 

___ ._ 

AI; .  

5 18 55.2 
5 24 33.2 
5 28 55 .4  
5 4; 16.2 
C; 14 07.7 

T = 1G” 20m.5 E,  = + 1 y l  5 p  4 0 ~  
The normal equations: + C, c + 7.1 a + 9 3 b = - 58.2 give n = - SP.O 

+ 7 . 1  € + 10.2 a + IS..? / I  = - 101.0 
+ 9.3 6 + 18.2 u + 50.3 6 = - 245 1 

b = - 3 . 3  
t = + 1.3 

. . . . . . . . - - . . . . . . . . -_ . - . - - .. - .- . - - 

... . - 
CC. Xenn + R + Cc. I A X .  

+ : i ~ * . 6  1.3‘’ 0 p  52”.6 I h  0Gm 18s.  
- 2 . 9  . 12 4.5 27.0 ! 1 41 45.1 
- 1.4 12 :11 2!).0 ’ 1 47 42.2 
+ 1.5 ~ 13 03 42.9 1 58 56.6 

+ 1.4 ’ 13 3!) YO.8 2 35 44.1 
- 5.3 13 55 08.2 1 2 51 07.7 

- 1 . . 5  ’ 13 12 4f i .O i 2 08 58.3 

+ 1.5 I f ;  23 37.3 
+ 1.5 16 32 4 0 3  
+ 1.4 I(;  51 00.6 
- A. *) 2 I f j  5 i  03.2 
+ 1.5 1 7  10 22.9 
+ 1.5 1 7  1 7  .i.2.4 

5 18 52.3 
5 28 55.4 
5 47 16.2 
5 53 10.3 

6 14 07.8 
- 

~~~ ~ ~ ~~ 

T = l . l l ’  3Srn.O E = + :16n’ 1:)s 

A preliniinarF discussion showed t1i:it the result from I‘olnris was accordant with the results fro 
thc othcr stars; the w h o k  groiip gave the following iiorninl ccpitioiis :- 

+ 11 c + 10.8i U. - 3:). 65 / I  = + !)J. I u = - 225.9 E = + 12” 5 6 m  37’.1 
+ lo.??: f + 13 !) a + 3s.4 b = - 1 C X . l  11 = - 2.26 
- 3 5 . 6 5  + 38.1 a + 1 4 1 7 . ; i b = -  50;2.0 = + 22.1 
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Tuuri -1.1 -20.6 1G 32 18.3 
a Orioiiis -0.7 -22.9 1 G  50 37.0 
(y 1)rwoiiiss. p.) + 2 . 3  -2i . . i  16 56 38.0 
c 11. -1.6 -20.6 1 7  10 O(J.7 
p Geminor -1.4 -2U.G l i  l i  30.4 

Object. 

+37  42 .4  5 28 5.i.4 fi 06 37.8 
+19 2:j.i 5 4 7  1G.P 6 06 39 9 
+ I 3  22.7 5 53 1U.3 (6 0G 33.0) 

G 06 ss.4 
- ’7 29.7 6 14 Oi.8 G O G  38.1 

! BI,. 

1 0 7  28.9 : + 4 .2  +1.5 
1 0‘3 09.G ’ + 4.5  +1.5 

Aa. 

+ 2 4 . 9  I 13 07 59.5 
+21.9 I 13 0‘3 40.5 

Difference. ~ Ah!. 
Deduced eidcrenl 

time of moou‘u 
limb. 

Excluding y Draconis, wc obtuiii from tile nieiiii of four stars the deduced AR of the moon as abore. 

January 8, 1854. Circle Tes t .  

-_ - . - ._ .- _ _  .- - - 

-~ -- 
Ohject. 

a Boot is s. p. 
845 U. A. C. 

fi Arictis 
a Ceti 
<I I. 

Saturn centre 
1 7  Tauri 

7 Tauri 
27 Tauri 

T = 18l’ 42”.() E, = + 14’1 30” 50” 
r\‘ormal equations : 8 F + 3.3 L = - 1.4 b = - 1.3 

3.3 + 1.9 b - 1.27 f = + 0.1 

A R .  

21” (,8‘” 5 s q . g  

2 3; 02.9 
2 41  (J8.C 
2 54 3S.8 

3 33 19.G 
3 36 12.i 
3 38 4S.G 
3 40 29.1 

Object. 

845 I<. -4. c. 
H Arictis 
a Ceti 
c 1- 

1; Tauri 
r; Tnuri 

2 i  Tauri 

Saturn cciitre 

I 
f i b .  I f .  

I I F  0(;” 13‘.i 
; 12 10 1LO 
i l a  23 49.0 
I I:! 4 2  24.2 
! 13 02 29.; : 13 05 22.2 
; 13 0; 58.7 
! 13 09 39.7 

~ Deduced sidereal time 
, of moon‘s limb. 

Difference. 

, +oh 36,111 10*,:i j 311 13” 1;Js.q 
~ + 32 08.2 1 3 13 1 G . Y  

3 13 14.5 
’ - 20 01.5 ’ 3 13 15.1 
- 2 2  53.0 ~ 3 13 14.7 

- 2 i  15.5 i 3 13 13.6 

i + 18 35.2 j 3 13 14.0 

i - 25 31.5 ! 3 1 3  14.1 

I January 9, 1854. Circle ’Test. I 
nfean of wires. I R .  j ~ c .  I X + X +  cc. A R .  -- - --- I Object. 

I’egasi 9’’ 31“ 01”.4 --Slq.7 , + I s . 4  9’) 30’” 53”.1 0” 05” 42“.0  
a C:isc;iop. R. ! !I  57 58.1 ~ -5.2 + 2.4 j 9 57 55.3 0 38 13.3 

I’oluris It. ; 10 43 l i . 2  ; +2.1 +54.6 j 10 44 13.9 : 1 05 58.3 
t;Urs. mnj. s. 11. I 11 06 47.2 I + G . O  ! - 2 .2  ’ 1 1  (IG 51.0 1 41 46.2 

, 1 58 5G.3 a Arietis i 11 23 57.1 j +8.8 I + 1.5 i 11 24 07.4 I 
T = 10’’ 30”’ E:, = + 14b 34”l 50’ The normal equations give u = + %‘.9 

b = + 20.0 
f = - 24.7 

Omitting Polaris, c would be = - 35.8 

a The nziniiitlial deviation cannot lx found from the above obsermtions. The mean a has, therefore, 
ken used, as found on the 9th and 10th, viz : a = + 24”.9. 
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y I'erdsi 

(L Uootis s. p. 

a Ciissiop. R. 
Polnris It. 

January 10, 1854. Circle West. 

911 27- 07n.6 , -108.3. + ip .4  ; nh 26ln 588.7 4 0'' 0~ 42"O 
9 54 04.9 j - 5.8 + 2.4 i 9 

54 01.5 
10 39 39.7 + 1.5 ,' +54.6 1 10 40 35.8 
11  30 03.0 + 9.8 - 1.5 I 11 30 11.3 i 2 08 59.1 

I 

<c T. 
u 11. 
u 11. 
u I. 

5 10 53.8 
5 13 06.4 
6 06 38.4 
3 13 14.5 

T = 10" 80'" The iiornial eqiiatioris giw a = + 10s..9 
b = + "0.G 
€ =- 3.5 

__ __ - - - . - - 
RECAPITCLATION OF TIIE DEDUCED SIDEREAL TIMES OF TIIE MOON'6 LIMB. 

.- .- _- - . ._ ___ . . . -. - - - 
' 1Y53. Kor. 18 u IT. s. p. ' 57" 4Xn.2 1853. Dee. 13 

" 21 c 11. s. 1'. i 20 4 0  00.7 j 14 
" 23 u 11. j 10 4 9  25.0 ! 14 

Ik. 8 
~ u I. i 0 23 31.:) " 15 

" 0 I u I. I ( 1  09 53.x)? 
" 12 c I. ! 3 29 35.6 

~~ _____ ~ 

The  longitude is deduced from the abovc \-aIucs by a mcthod received from Prof. 
Pcirce in 1SS1, hi account of which is g iwn in Coast Survey Report for 1858, 
,4ppendis 30. 21, p. 186. 

From the Grccnwich obsermtions' we ha\ e tlic following corrections to tlic 
tabular places of the moon's right ascc~ision, as given in thc Greenwich Nautical 
Almanac :- 

From From 
trnnsit abwrvutionn. n1t:izirnuth observations. --- 

1853. SovelulRr 18 . . - 0 5 . 3 6  ' --0*.58 ' " 1  . . I  -0.24 I 
i 

$ 1  23 . . .  -0. i o  
Detrwilm 8 . . . .  - (J ,  7 0  -0.99 

i 1 2  . -0.22 -0.10 
+ 0.02 
-0.64 

" 1 3 .  . 
" I t  . . 
" 15 . -0 .54 

1854. Juiiiinry Y . . I  -0.36 -0. i 8 

!) . -0.7 7 

Mean adopted. 

-0".47 
-0.24 

-0.84 
-0. I O  

-0.77 
-0. i 5 
+0.02 
-0.64 
-0.54 
-0.57 

Thc wcights assigncd to tlie moon culminations arc approximations; the greater 
thc iiumbcr and the better the agrccmcnt of thc rcsults from the moon culminating 
stars the grcater the w\.ciglit. ' lhc  I-csult d c d u c ~ t l  for Dcccinber 9 is unreliable, 
aiid has been rc.jccted; the result for December S is not mnch better, but has been 
Ivorked up along with the rest. 

I Astrorioniicul and N a p e t i c  arid 3Ictcorologic~nl 0l)serrations at thc Jtoy'~1 Observatory, Greenwich. 
\-ohiiiies for 1853 and 185:. London, 1855 uiid 1856. 
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185:i. Soveniber 18  . 
" 21 . 
' 6  23 . 

1)ecemkr 8 . 
" 1 2  . 
" 13 . 
" 1 4  . 
' I  14 . ~ 

REDUCTION OF T H E  LONGITUDE OF V A S  RESSGELAER HARROR OBSERVATORY. 

From observations of the moon and the moon culminatiiig stars. 
.. - 

a I. : i 8 m . u I I . s . p . i  a 1 I . s . p .  I c11. I a1. 
Kovember 18. 3 November 21. 1 h-orember 23. I December 6. ' December 12. 

I I 
----I-- ,---- 
Approx. sid. time of obs'n. l'lh 58In i 2OI1 40m 

' I  Grceiiwich 111. t. : 6 50 I 9 20 

" seniidinuieter I 14'  44".7 j 14' 58".1 15' 2ti".(i I 15' 16".2 I 14' 4 i f ' . l  
Semitfiamcter X sec. n. ' - 65*.16 I -Gc5'.03 : -GC,RR.48 j +61'.14 +(ii8.0:3 
Sid.t.oftransitofa'sliml) I l h  5Tm 43".2 ;'Oh 40111 00X.7110h 4 9 m  25n.01 0'' 23m 318.5 3)' 29m 3.5". 
Observed ATt of centre , 1 7  51; 38.0 i20 38 55. i  10 48 21.5 I 0 24 32.6 . 3 30 3i.G 

i I *52.G 43.8 40.8 1 55.4 1 35.2 

Corr'd tab. AI1 of p r c c  

I )i ffcrence 
Hourly motion 2 l(I.(JG 2 O X . G 1  
Greeriwicli mean time G 51 58 I !I 'LO 25 '23 I!) 59 112 00 53 14 48 26 
Corresp'g G. sid. t ime .48 46 51 145 2:< 33 i15 33 IS 1 5 11 28 ' 8 1.5 15 

W'eight 

Moon's drmliiiation / +25' 09'.5 ' $22' .58'.8 + I n '  1 Y . G  i -2' 37'.8 $ 1 7 '  31'.8 

full hour at Greenwich 1 7  54 4.'1.4 ,20 38 11.9 '10 47 40.7 0 22 37.2 3 29 02.4 
! 

Longitude W. of Grcen'li 4 45 OS 43  39 1 4 43 53 I 4 4 i  57 4 45 39 
I 1 1 2 I ; .  

I 1853. C I. I. c 11. i c rr. 1 1851. a I. 
i Janunry 8. 

' December 13. December 14.  December 14. Decoinber 15. -- --- 

Moon's dec1iii:ition 

Obcrred AIl of centre 4 20 14.3 5 11 58.2 5 1 9  02.0 ' G 05 Xi .2 j 3 14 16.3 

2S.B I 1 21.8 

Corr'd tub. AR of prcc. I 

full hour at Ureeriwich , 4 19  OS.9 5 11 16.6 5 11 16.6 I G 05 03.0 i 3 12 54.5 
1)iffcrence ' 1 05.4 41.6 j 45.4 I 

Horirly motion i 2 04.87 2 0i.52 2 07.52  a 10.SPI 1 56.5 
Greenwich meon time 
Corresp'g G .  sid. time 9 08 50 ' 9 54 32 I 9 56 20 
120ngitude \v. of C;recn'h , 4 43 39 4 43 38 

1 

I I 
1.5 31 .5i 16 19 35 l G  21 23 117 11 33 i12 49 (18 

1 Weight 3 i ; 0 1 3  - 

--- 
a TI. S. 1). 411 45111 08" 1 

I 3 
I 2 

a 11. S. 1). 4 4 3  3 2  
u 11. 4 43 53 

4 47 57? i 1 
I 1 

u I. 
3 

4 45 39 
4 43 39' i 

(I I. 
u I. 

1.5 u 11. 4 43 14 

! 

a I. 4 43 38 j 1.5 
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The weighted mean from nine obserrations is 4h 43" 34s - + 13'. If we combine 
the results according to the moon's limb, we find:- 

From observntions of U I. . . 4h 43" 148 weight Y.5 
1' '' 10.5 a 11. . . 4 43 50 I'  

Mean . . 4 43 32 

which last value I have adopted. 

Record and Reduction of the Occultations and EclIj", observed at Van  
Rensselaer Harbor. 

The obserrations of occultations and of an cclipsc were made a t  the Winter 
Quarters in latitude 7 8 O  37' O i " ,  and in approximate west longitude 4" 43" 32". 

In  the following record, the times are given by chronorncter, uncorrected for 
error and rate, in the two accounts of it in A4ppcndix S o .  IX., second volume of the 
Narrative, pages 398 and 399, and in S o .  1017 of the ,4stro1ioaiische Kachrichten, 
pages 135 and 136, the time is mean local tiinc, as made out by X r .  Sonntag. 

Occultation of Saturn. Pecemtw 12, 18.53. 
Immersion nt 7h OOnl 118.6 Pocket chronometer. A. Sonntag, observer. 

6 '  7 28 49.0 chronometer S o .  2143. nr. Llayes, " 

l h  before the complete disappearance. 

Perhnps 10% too late. 
Emersiou at  7 36 60 Pocket clironoiueter. A. Solintag, observer. 

h%.-Moon's limb m i d i  undulating. Tlre telescopes were one of English make and one by Frnun- 
hofer, each of thirtj-iwli focal length. A t  immersion the time was noted when the last point of Snturu's 
ring disappeared beliiiid the moon's limb ; a t  the emersion, the time is given when the last point of the 
ring pnrted from the moon's limb. Chronometer compuri5ons :- 

I'ockct chronometer Gh 21" 39'.3 So. 2113 G I 1  1;m I 
All menn time chronometers. 

' I  0721 19 
23 36.0 " 3iO 
21 31.0 
06 SO.? " 264 2!J 1' 

Occultation of Saturn. Jariu:iry 8, 1354. 
Iniuersioii ut 10k lou' 30' Pocket chronometer. A. Sonritnr. o1)server. 

Emersion nt 11 07 0C.5 Pocket chrononictcr. A. Suiiiitap. observer. 
I)oubtfril, pcrliaps ol)scured ljy n cloud. 

Monicnt when the last lwint of Satnril's r i i y  parted from the moon's limb. 
Chronometer comparison For points of contact see note to the occnltation of the 1 .'th of 1)ccenher. 

Pocket chronometer 10" 13" 30".0 S(I. 21 -13 10" 45m 

Occultntion of Snturn. February ( 4 )  5, 19.54. 
lrumersiou nt jh 25" 10*.5 Pocket chronometer. A .  Sonritng, observer. 

'' at 4 52 55.0 So. 214% I)r.  Kanc, " 

1)isnppearnncc of last poir1t of ring. 

Saturn's cciitre. 
'' nt 5 51 13.0 So. 2143. Ibr. Kanc. observer. 

Last contact of ring. 

Emersion at 5 23 09.0 Pocket clironornetcr. A. Soriritng, observer. 

The n1ooii's linib wns much undulating. 
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Chronometer comparisons :- 
Pocket cliroriometer 4" 33m 1 i ".2  Xo. 2113 5'1 01"' 

34 48.4 " 370 4 58 
36 01.4 '1 2791 29 
37 17.9 " 264 40 

The sky was rery clear. 

Occultation of Mars. 

Thermometer a t  inimersion -53' (corrected temp. =-58'.2), at the emer- 
sion -52' (corrected temp. =--5-fo.G). 

Februar! 13, 1854. 
Immersion, first contact at 1"  O4m 595.0 Pocket chronometer. A. Sonnkg, observer. 

" second '' a t  1 06 01.5 " 1' " '1 

(Pisappearance.) 

(Pisappearance.) 

' I  
" " a t  1 33 47.0 S o .  2113. Dr. Kane, olsservcr. 

Kmersion, last contact at 1 36 05.5 Pocket chronometer. A. Sonntag, observer. 

Chronometer comparisons :- 
Pocket chronometer 1" 14m 01 "2 

15 51.2 
16 20.8 
1 i  18.0 

KO. 2143 lh  4 2 m  
" 3iO 40 
' l  2721 9 
' l  261 20 

hTofe.-lIoon near the horizon, limb much undulating. Immersion reliable, ernersion doubtfill ; per- 

The observations for time, for the above occultations, were made with the eighteen inch transit 

Observation of the solar eclipse. 

The original cntry of the observations of this eclipse I could not find: the follow- 

haps too late. 

instrument. 

The planet rcappeared at a different place than expected. 

Nay 15, 1853. 

ing has been copied from the published account in the Sarrative:- 
BIcan local time of beginning gh 13" 418 Dr. Kane, obscrrer. 

38 A. Sonntag, " 

ending 10 55 44 Pr .  h i e ,  " 

58 A. Soiintng, " 

11 (1 

dlti tude of the sun at beginning 10" 1 7 ,  at ending 8". The time was obtained 
from observations of equal altitudes of the sun. 

Reduction qf the preceding Observations f o r  Longitude. 

Converting the chronometer error on sidereal time to its equivalent on mean 
time, we have, from the preceding transit reductions, the following results :- 

1853. Ilecember 8 
9 

1 2  
13 
14 
15 

Menu, Dcumdm 13.5 
- 

71' 13" 
7 54 

10 02 
9 17 

1 1  38 
'3 56 

E=-4b  4 2 m  21'.8 ) 
-4 42 17.9 
-4 42 23.9 23"2 
-4 48 48.9  
-4 42 16.6 

. -4 42 00.5 -- 
E = - 4  42 22.1 f 5' 

'l'he differences in the values of E are due to the imperfect transits arising from 
the difficulty of obtaining R reliable azimuthal determination, and since the rate of 
the chronometer has been found by frequent comparisons with the other mean 
time chronometers to bc uniform, I have preferred to use the mean E from the 
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Immersion, contact of last point of ring 
Emersion, centre 

several determinations. The nest  reliable time observations are on February 20, 
1854, which gave E = - 4h 42" 51".4 at 7'' 56" (mcan time) ; the daily rate is 
accordingly - V.42 (gaining), and the chronometer error on mean time for the 
several occultations becomes :- 

18.53. December 12, l 4 h  I E=-4h 42" e l q . ?  Occultation of Saturn. 
1854. January 8, 18 1 -4 42 33.3 <' " 

I I  -4 48 41.8 I (  

I 1  I -4 43 48.2 of Mars. 
'' February 4-5, 1 

" 13, 20 , 

* That the rate of the pocket chronometer during the above times mas uniform is 
proved by the comparisons with the other chronometers; betwcen Dccember 12 
aiicl January 8, 2143 had a p i n i n g  rate on the pocket chronometer of l s . Y ,  between 
the latter date and February 5 i t  mas 2.3,  and between the last date and February 
13  i t  was T.2. 

The following table contains the observed times of the several phases of the 
occultations of Saturn and ring:- 

The true rate of 2143 is, therefore, - 2 .2  - 0'.4 = - P.6. 

I d h  20'" 48*.8 I l'ih 2 i m  56".7 4d 23" 
, 5 0 40 20.8 

The method of reduction used is that of finding the time of true conjunction in 
right ascension, and the notation the same as given in JWI. 11. of Sawitsch's Treatise 
on Practical Astronomy (German edition, by Dr. IT. C. Goetze, Hamburg, 1851). 
Ilnnsen's interpolation formula was used. The tabular Xautical Almanac places 
and data hare been corrected, when practicable, from the Greenwich observations. 

LOSGITCDE FROM THE ORSERVATIONA or TIIE OCCCLTATION OF SATURN'S RIW. 

Dccemlm 12, 1853. 
or 1 P  04" 200.8 Approx. Green- 

Emersion, I' '' 8 21 55.0 / at S'd Tan I<ensselner 19 37 50.3 I wich mean time. 
Trnniersion, last contact of ring 'ih 4 P  20s.O ,. I ereal time 

From the Greenwich Snutical Almanac, as corrected from the Greenwich observations :- 

At immersion, o C I  . . . 3 1 1  3 9 ~ 1  (12"..59 j At imrncrsion, a FL . . 3h 39m 098.11 
S t  emersion . . 3 40 OK92 j At. cmersion . . 3 39 08.71 

1 
At immerson, 8 C . . + l a o  12' %".I 1 A t  immersion 8 b. . . + l T o  14' 26".3 
At erncrsion . . 18 I 8  08.9 A t  emcrsion . . 1 7  14 25.2 ' 
At irnmcrsion, horizontal parallax C 

(Corrcction to Saiiticttl Almanac +08.15.)  
I 

(Correction to  Snuticnl Almanac --Os.2-7) 

(Correction to Xautiml Almanac -8".9.) i 
At crnersion . . U 06.8 1 Horizo~rtnl parallax h . 1'1.0 

At. immersion, semidiameter a . . 11'45f'.5 ! 

(Correction to Snutical Alrnannc -.5".0) 
51' O i " . l  

(Corrwtion + 0".3 according to -&dams.) I Stmidinmeter h . . 9".2+1".0 

A t  emersiori . . 1 4  45.4  Mean time of 6, Greenwich l g h  07" 39"3 
(Corrctction - l f ' . I  nwording to Oudemnn's j 

Astronomische Snchr. S o .  1202.) I I 
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p = -9‘ 38’ 
a =  46”.C, 
b = -13.6 

a’= 30”.3 ) 

Southern surface risible. ) 
b’= -12.3 > From the Grecnwicli S. A. 

N 

B y  mcans of‘thc nl)ovc numbcrs, the moon’s path relativc to Saturn was l)lottetl, 
and tlic correction to refer the points of contact to the centre was obtained graphi- 
cally. Sce above diagram, showing the position of the planet and ring, and con- 
tacts of thc moon’s limb. 

4 
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1’ = -2“ yf;‘ 
f l  = - .I.I“.:i 
h = - l ’ ; C I  

Reduction to centre . 
k.’= . 
k’+b’= , 

rl.’-b’= . 
d‘= 
a’+p=a= . 

E d u c t i o n  to  time of true d . 
1 

nt-n= . 

I ) ‘ =  2!,.”.1 
/,‘= - 1  2 .0  

f o i i f  hern aurt‘we vi,$ildc. 

+’=40° 52’.7 

-17“5 
873.4 

$1445.0 
+ 301.8 

+ l F  19’ 18”.1 
+ 90.65 
118e.09 

$3 04.2 
14 20 48.8 

14” 23” 53!+.O 
-__. 

+11”.5 
902.0 

+l i65.5 
+ 38.5 

+17O 21’ 37”.0 
-911.66 

l lS*.14 
-30m 52“O 

14 54 18.3 

1411 23m 268.3 
-- 

Time of true d in Tan Rensselacr nicau time 

dU =-3”.0 

14’’ 23m 53”O + 1.84 dn 
14 23 26.3 -7.05 dB from cmersiou. 

from immcrsioii. 

IIeIice longitude of Van Reiissclaer IIarbor from immersion 411 43m 51*.8 
from emersion 4 43 51.8 
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N 

The radial correction, obtained graphically, see diagram, is, therefore, 
Reduction to centre . 
k'= . 
k'+b'= . 
k'-b'= . 
d' . 

a'+p=a m-n . .- 1 .. : 
Kcduction to time of true d . 
1 

i 

+'=334O 38' 20" 

-2Off.O 
869.7 

+ 497.2 
+ 1213.2 

+ lGO 57' 28.0 
+364.78 

1178.78 
+12" 23.3 

I f "  27 56.1 

1 7  40 20.0 
- 

Reduction to centre . 
k' . 
k'+bf . 
P-b' . 
d' 
a'+p=a . 

Reduction to time of true 6 
1 

771-72 . 

+ 21".0 
910.2 

+1054.3 
+ 766.1 

. +17O 01' 46.0 
-1265.89 

117*.83 
-48m 50.4 

18" 24 33.8 

1 7  41 34.5 

Time of true 6 in Tun Rensselaer time 17h 40m 3Os.O- 1.01 d B  
17 41 31.8 -0.34 dB Hence dB=-113.  

Longitude of Van Rensselaer from immersion and emersion 4h 43m OGR; but siuce the immersion is 
marked doubtful, I give the weight one-half to  the above result, and combine it with the uncorrcctd 
result from the emersion, viz: 413 43" 44"l.  Tlie resulting longitude h o m e s  4 h  43" 31 8 .  

LOSGITKDE FROM THE OB6ERVATlONS OF THE OCCULTATION OF SATUKS'S RING AND CESTRE. 

February 4-5, 1854. 
Immersion, last contact of ring 20'' 44x1 20".8 Sidereal time or 5d 4h 2 9  5 j n . 2  Approximete 

5 23 52.8 Greenwich 
5 24 14.0 I mean time. 

Etuersion, centre . 
' I  lust contact of 
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At immersion, 6 C . . + 1 7 O  51’ 04”.3 
A t  emersion (C) . . 18 00 24.4 

‘ I  ( I : )  . . 18 00 27.9 

. +17O 05’ 4V.4  

. 1 7  05 47.7 
‘ l  (R) . . 17 05 4’7.7 

At immersion, 6 h . 
A t  emersiou (C) . 

1 Immersion ( E ) .  ! Emersion (C). I Emersion (R). 

54‘ 22”.9 54’ 22“.9 <I’S horizontal paral. at Van Kensselaer 
Ibdative parallax . 
a-S . 
o’-u=p . . i + 11 OG.42 ’ + 11 20.72 ,’ + 11 20.68 
d’--d=q . . I - 51 3L75 - 50 46.80 I - 50 46.56 
Augmeuted semidiameter C . 

54 21.9 

8963.1 I 896.6 ‘ 896.6 - !  

“ (li) . . 54 33.4 
(Correction + 1”.0 according to Adams.) 

A t  immersion, semidiameter C . . 14’ 52”.5 

Semidiameter b . . 8.4 + 1.2 

5h 1 P  5’ l e .5  Greenaicli mean time of d 

Apparent a C at immersion 
Relative app. dif. in  AR (red.) 

I ‘  in decliiistioii I 1  

3h 31” 36s.16 At  emersion ( C )  3h 33” 32‘.17 
-13’ 05”.l 
- 6 18.9 

(I?) 3h 33m 32*.88 + 14‘ 45“. 7 t + 3 53.6 
+ 14’ W f . 5  
+ 3 49.9 I 
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" (2) . 15 19.3 

29 

The radial correction, obtained graphically, is as follows :- 
Reduction to centre . . I  -1 9".5 n'1.o ~ +?no' ..i 
A:' . . I  876.6 ! 8 9 G . G  ; !)];.I 
k' b' . . I  4!1?.7 1150.7 

1 2 5 5 .  :i 

+ I 4 93.2 1 
d' . 1 1 + ] i o  02' : { i .O  
a ' + p = a .  . ' i  

I 

ni-Ti . . !  1 1 8 s . 9 1  
Redriccd to time of' truc d . I  + m u  13.5 
/ .  . !  : 4" 23" 49 23.2 

Time of true 6 in Van Rcnsselacr mean time 5 d  011 32'11 3;~.0-1.01 dI j  t l l l = + i . l  
0 32 44.f; -0.56 dl: 1 
0 32 23.1 -0.56 (11: f 

IIence longitude of Fun Hciisselser from inimersiori 4'2 4.3") 2;* . ( ;  
eiiirrsiori (C) 4 43 16.9 j 2i;s,ti 

( '  ( I : )  1 43 3ti.4 i 
Resulting longitude . . 1 43 2i.G 

LOSGITLDE FRON T l I E  OBSERYATIOXS OF T H E  OCCULTATIOS OF I I A R S .  

February 13, 1851. 
Immersion, first cont:ict . . ?Oh 22"' 10s.8 ineari timc. ITi1  5 P  04".4 sid. time. 

" second " . 20 23 06.6 1s 00 00.4 " 
I6 

" Emersion, last ' I  . 20 53 l i .3 18 30 16.1 " 
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I. Horizontal parnl. a t  T. R. . 56’ 01”.8 
Iielntim p ra l ln s  n . 55 49.5 

- 1 0 4 O  10 39 
. -10 57.8 

d’--b=c/= . . -54 16.4 
Auginentcd scmidiametcr C . 921.4 
A , ’ =  . 928.63 
X.‘+b’= . . + 441.3 
k’-b’= . + 1414.9 
a’+p=a= + 149.13 
ni-n= . 1753.6 

-s= . 
u-a=p= . 

11. Horizontal paral. at T. It. 56’ 01”.9 
Relative parallax a . 55 49.6 
+s= . -101O24 12 
a’--a=p= . . -10 57.2 
6’--i=q= . . -54 1G.9 
Augmciitcd seniidinnietcr C 921.4 
k ’ z  . 913.2 

8 k ’ + b ’ =  . . + 415.6 
k’-b’= . . +1410.8 
a‘+p=a= . -t 122.15 
111--?t . 1759.6 

s ’ a = q =  . . -54 33.0 
Augmented scmidiamctcr C . 15 21.1 ; ?= 

a ’ s  horizontal par. at T n n  Iteusselaer 56’ 03”.4 
Relative parallax fi . 55 50.1 
a--8 . . - 1 1 1 O  42 55.5 
a’--cr=p= . . -10 29.98 

20 24 34.2 

a’+p=a= . -842”.19 
?I(-71 = 1759.5 
Reduction to tjmc of true 6 . -28‘” 43”.1 
t= . 20” 53 17.3 

929.3 
+ 23.1 

[ (+’=25;0 02’) 

k’-b*= . +1834.9 Greenwich time of d . . Ill IOm 4Sn.0 

For the time of the true conjunction in Van Rcnsselaer time, wc have from the 
mean of the two  phases of the immersion and from the cmwsion- 

20L 21” l G 5 . B  + 2.46 dr -0.02 CER + 1.31 dB 
20 24 31.3 - 9.28 dr - 9.23 dll + 9.04 d i l  

and omitting dr and dR, we find by subtraction d B  = + 21”, and the resulting 
longitude- 

1‘ I ‘  ( 2 )  4 43 00.2 Mean 411 43”’ 01*.2. t From iriiruersiori (1)+4’’ 4 3 l O  0as .5  

*‘  mcrsioii ( 3 )  1 4 3  01.0 

h!TCIITUI)E FRON TUE OBSERVATIONS OF TUE SOLAR E C L I P S E  O F  ]I.* 15, 1855. 

Obccrwtions nt Vni i  Rciiswlner IInrbor :- 
linnicrsion, first cwit:ict . . !Ih 13”’ ?,!)‘.5 nienii timc. 12h 4Gm 32”.7 sid. time. 
I:iiicrhioii, Iaht contact . , 10 55 49 .0  “ “ 1.4 28 58.0 “ “ 

tipl)rosim:itc (;wen\\ irh inc:in t ini r .  ininwrsioii 13 57 11.5 
‘, ‘ enicrsioii 15 39 ‘LO 0 
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From the Greenwich Sautical Almanac, as corrected from the Greenwich obscrvatiotis :- 
A t  immersion, Q . . 3Il 27“’ 18.”9 
At einersion . . 3 31 05.89 

(Cormtion to Kautical Altuannc -Oq.C,?) 
At immersion, 8 Q . . + l o o  5G’ 09“.2 
A t  emersion . . . 20 14 45.7 

(Correction to Sautical Almatmc -0”.1) 
At immersioy horizontal parallas (I 
At eniersioii ‘‘ 

At immersion, semidiametcr Q . . lr,’ 35”.0 
A t  emersion . 15 34.3 

57’ 09”.1 
d ‘  .if 0G. 6 

(Adams’ correction --3”.8) 

d l  

(Oudeman’s correction -2”.3) 

Obserrations nt Porpat, Russia :- 
See KO. 9GG of the Astronomische Sacliricltten. 

At immersion, 5 0 . . 31’ .28N 59.*6!, 
At enicrsion . . 3 29 l!;.fN 

(Correction to Xautical Aliiiantlc +O.* 23) 
A t  immersion, 8 0 . . +18” 56‘ 1!)”.5 
At  cmcrsion . . 18 57 1 9 . 7  

(Correction to Sautical A1ui;m:ic -0’ ’. 8) 
Semidianicter 0 . . 13’ 50”.4 
Horizontal parallax 0 . . 8 ’.48 

Commenceinsnt and middle of eclipse before sunrisc, eiid of the eclipse was o b  

Miidler, with thc great refractor . . . 20’’ O l m  19.1s sidereal time. 

served as follows :- 

Clausen, Kith a fire foot telescoln . 20.6 
Lais, with a two foot telescope 51.9 

Strong undulations of the sun’s limb, nt 5“ altitude, caused n ]xrceptible uncertainty. 
Giving tlic weights 5, 3, 1, to tlic aborc observed times, the adopted sidereal time at Lhrpat is 4Oh 

Olm 20S.l. 
Latitude of the Dorpat Observatory . . +5S0 29’ 47”.1 From Dr. Gould’s table 
Longitude 4 3  :i8.4 1 in the Anierican Eph. 

[ 11.1 

“ . -26 
“ ‘1 . - 11‘ 4 ~ 1 ’ 1  6 . 6  J A-, ~nutic::i~ ~ t u a i t a c .  

J)orpat nimti time of eiid . . If;” 2 P  1 ! ) < . 6  
Approsimatc. Greenwich nieatt tiiiie . . 1.1 4 1  25.0  

a G  . . 311 28” ~17’.08 j 8 (I . . +200 04’ IS”.O, 
a 0  . . 3 2!) 07.05 ’ 8 0 . . $18 56 45.7 
llorizoiital prallas C . 5 7 ’  08”.0 : llorizontal parallax 0 . . 8”.48 
Seniitliametcr (I . 15 34.6 : Scmidianicter 9 . 15’ 50”.3 

Horizoiital par. Q at Vau Jiensselaer 5G’ 58”.12 

Tlic corrected data from thc Xuuticul Almanac arc :- 

lieduction of the ohwrratiou of the couimcncement of the eclipse a t  Van Iicnssclacr :- 

I 
Relative parallas ,t = . . 5ti 49.G-I I 

Jli”’ 1 ; q . o  

I999 .65 
146.20 
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Reduction of the observations of the end of the eclipse at Tan Rensselner :- 
IIorizontcrl pm. (I at \--an Rensselncr=56' 55".G'2 : 

R,elntive pnrallas n = . . 5G 47.14 ~ 

Corrcctioii t o  a + O k . P . i  ' Correction to 8 + 1 1  If. 6 
a--S= . . - ---loll 57" 51 8.8 
af-a=p= . -192".49 I 
&'-&=q= . -3367.19 1 7=101° 03' 02" 
Augmented sernidiiimeter C . 936'f.fi.j j LJ=18SGrf.!)5 
&f=8+r/= . . + I 9 3  18' 3 w . 5  
8'--n=b'= . . +21 1S.S 
k '+bf=  . +31c5.75 
X:'--b'= . . +6Od.l5 ' 
a'+p=a= . --I G(il.16 j ??I-?! = I S.53' ' .nn 
Kcduction to true d . . . --(is'* 4.iU.G , +'=I373 20 '  G" 

7 .  . 10 01 01.4 ~ 

+.? = df = + 1 3 O  07' 59."l I - 2  

I ,  or obsemcd time . . IOi1 5.5 48.0 ~ 

- - ,  
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Recapitulation of resiilts for loilgitilde of T:in Renswl:icr JTw1)or l)y otniltations of plnuets rind :I 

solar eclipsc :- 
Occultatioii of Saturn ' T)weinlwr 12, 1 S X  4" 4 : p  .',1".8 

' ' , .Janii:iry S, I S54 4 4s 21.0 
' I (  i Fd)rii:iry 4-.5, 1854 4 4:: 27.G 

Iklipsc of the SIIII May 1 5 ,  ls55 ' 4 4:j 41.!+ 
' (  of Mars , Ft:lmxiry1:1,1)154 j 4 4 3  01.2 

-- 
Mean . . 4 4 3  3O. i  f 6 .  

1:esiiltirrg longitude from 9 moon culminntions, 1953-54 I 4:' .$3"l :-:i?:o f 13- 
1t ' '' 4 oc:c*riltntioiis aiid nile eclipsc. l S R - 4 - 5  j 4 4:: :;I).: f 6 

- - TI10 52'  45" * 1 2 '  

Final longitiide of I k u  llock Ol~sctrvatory and \-a11 Keiissclner 
IInrtior winter quarters, ndopted . . -Ih 43!" 31. + 7 -  K. of Greenw. 

The approximate longitutlo adopted by 3Ir. Sonntng, as given in the Xarratirct, 
page 398: Appcndix No. I,Y, 1-01. 11, is 4': 42"' -lop, or T O o  40' 00"; in m y  rcduction 
of the niagiictic observations of the espcdition, tliis a1)l)rosimatc result was retained, 
i t  should therefore be increased by 51': or 1%' 45"; in mp reduction of the mctcoro- 
logical observations, T have adopted a wluc  rcwl ting from a preliminary reduction 
of tlic moon culminations, viz. : 4" 43'" 3Y', or '50" 53'. 

If we compare an? of' the sqmrnte results for longitiitlc wi th  tlict filial d i i c ,  and, 
in considcring tlw probable c'rrors, it should bc rcnic:rnbc~~d that onc degrce of lon- 
gitude in the 1)mall(!l ( 7So 3'5') of l'an llcnsst~laer is but 11 $8 nautical inilcs, thus 
the aborc uncertainty of 7'. in thit final rcsult for longiturlc, is Init half a mile of 
linear measure. 

The follon-ing pages contain tlic rccord and rcduction of smie astronomical 
obscrvations obtsinctl on thc coast of Grctenlnnd by tho cspcdition, ill lW3, ivhcn 
on tlic way to Van Itcnssc>laer Harbor. The iiiiiiies of tlicsc stations arc as fol- 
lOIVS :- 

1. Fiskcrnaes, flnysttliK n e w  the Goyernor's Iiouse. 
2. ,, 
8. I'riiren, place near the Gowrnor's honsc. 
4. UI)crii:ivik, p i r h  iicnr tlic Governor's honse. 
5 .  Fog Inlet, or Kefuge Unrbor, southwest eiid of iiiiicr 11:irl)or. 
6. " hill to  the nortliward of the Iiurbor 
i. Tkderilled Reach, afterwards called CIIIX! Iri.$efield 
,Y. hlarsllall l h y .  

siiiall isliiiitl, oii ttic tioittherii side of tlie Iiarbor. 

' I  
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i 

99 06 40 I Q. 4 23 40  
I 25 so ! !  

"(i 4 9  
01 20 

- 0 4 13 32 
12 50 
15 110 j 9s SC, 20 

97 14 30 
7 2.5 

06 59 55 

111cles error - I ' 50". Tciiilwxturc 41' F. dueroid 1)aronieter 30.15 irtches. 
_ _ _ _ _ _ _ _ _ _ ~  

'RED~:CTIOS. 
Cliroiiorneter time of oliserratiou 0 . . 411 IO"' .49$.5 
Chroiiorueter error . . -3 21 45.ti -3 21 45.6 

411 22rn 45s.6 

-- -- 
Mean tinic of ohscrrntioii . , 0 4 9  03.9 1 01 00.0 
AIyire i i t  time of obserrntion . . 0 4.5 4fi.6 0 57 42.7 
r .  . 110 2s' 31" 1.10 23' 03" 

Appnrciit altitude . . 4!10 11' 3x".3 48" 5ti' 16".6 
A . 49 20 51.5 4s 55 30.1 
0 ' s  tlrclimtion . . + 2::; 10 22.9 + 2:; 1 0  20.9 
3Ieridioiinl iirc . 24'  "(I"  (;c" 09'  08" 
3leridioii:d arc' + 1:ititudc . . I?!) 29 27 129 1-1 07 -- -- 

Lntitudc . . ( ;3  05 17 (i3 0 4  59 I\fcan 63" 05' 08 
.. ___ __.___ 

Chroiiornctcr crrvr oil Grtrtiwicli mean time I + 24.4  bro't up by rate from X. Tork. 
Aplrosiuinte  longitude of E'isLcru:ies . . Si' 2 P  10' = 50O 32k' W. of Greenwich. 
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Fiskcrnacs, .Jiily I ,  1853. Station oii sninll island ou the nortlicrii side or tlic 1i:irI)or. 
0l)srr'i:ttions of tioulile altitudes of the sun with tlic wstniit, for htitiidr. 

.. ... .- . . . ....... __ .- .. - 

~ . . . . . . .  ................. 

. . . . . . . . . . . . . . . . . . .  . - ..... - ... - . 
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l’rikm, J u l y  19, 1653. Place near the Governor’s house. 
Circum-meridian altitudes of the sun, for lutitudc. 

... . . . . . . .  . .  .. -. ...... .- . ... .~ . .  .- 

Chronometer time. i Jhuble  rrltitude. ‘ 1  Chronnrneter time. Douhlo altitude. ----- -- -- 
* - 3  1.7’ 5” 311 4!jm 35 ’ 770 4:$’ : {o f f  - I I 1  

31‘”7“1 5‘ 
2!) 5 
:10 55 

15 25 52 I O  22 55 I 16 25 I 54 I 1  22 s o  

i 
I 

31; 50 I 
I 

Q :; 4 0  0 7 G  I S  5 0 4 3 10 i(i 14 00 

11 4 7  j 19 :io 6 lG 11 20 

7 7  20 50 
1.5 :)(J 5s 55 20 I 5  
lti 4 0  4 01 00 19 10 

- 71; 1:) 20 Q 3 5; 38 Q 3 :i3 1 4  
3 4  42 

- 
4 ”  40 1 !I 10 -4 1!) 1 3  5 

Iiitlcs crror of sestuiit. - 3 ’  10 ’ 

..... - . 

0 ’ s  apparciit d t i t u d c  . 
Clirorionieter tiinc . 
Iieaii titile of uliaerratiori 
Appareiit time . 
1. . .  

A + . I  . 
0 ’ s  decliiiatioii . 

J~i t i tut l r  . 

s .  

... .. .............. ......... -. _- . . . . . .  . . . .  __ 

. . . . . . . .  - - . . . . . . . . . . .  ......... .- . . . . . .  -. - 
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obtained the result for latitude 7 2 O  50'; a better observation -4ugust 26, 1855, by 
means of a mercurial horizon, gave '72" 46'.2. 

~~ ~~ ~~ ~ 

FNJ I d e l ,  or Rcftq: Ilarbor,' August 10, 1853. Station on southwest end of iiiiier harbor. 
Approxiniete latitude 78' 31 '. Approsiniatc lorigitirde 73' 50'. 

Obscrrntioris with the sext:iiit of the suii's altitude, for'time. 
-~ 

~ ~. -. 

Chronometer time. Double al t i tude.  ----- Chronometer time. 1 Double altitude. - ---- -!- 
513 22.' 4 0 ' '  0 (;I1 58"' 11" 49" 4 5 '  4U" --. 

4 1  00 
51 37 ! 10 'Lo 7 00 29 3; 50 

0 61' 4 S " ' 4 1 i "  
4!) 48 1 I ( ;  20 :)!I 28 

. . . _ . . 
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Eiy Iu/I,/, or I i c f q :  Ilarbor, August 11, M53. Station on hill to the northward of the harbor. 
0I)scrvutions with the theodolite. of circum-meridian :rltitudes of tlic sun, for Iiititncle. 
. . . . . .. . . . . . _ _  -.. 

irclz west .  Chrnnomrter.  ’ Level. I Verticnl circle. , Circle enit. _ - ~ -  --- -- 

i 

4 

i 
21 1 7  , 

I 
0 4 21 08 

1 

I 

O_ 4 27 06 

I 
j 
~ 

irclr enst. ’ 

5 55 , I  

6 15 ! 

12.0 
11.3 

11.0 
12.2 

10 , s  
12.9 

207 8 00 ’ - 0 
7 4 0  ’ .  
1 50 ; 

- 1 5.5 

;(; 3.5 
:: 5 
50 : 

20C R i  00 0 

Chronometer.  I.erel. I Verticnl circle. 

4 53 19 

i 

S. 13.9 G3O 20’ 50” 
s. 8.2 2 0 5 .i 

3 7  55 ; i 
38 10 ! I 

I 

I 
I 21 10 
I 21 5 

9.2 63 20 25 
13.4 55 

50 
50 

11.8 c3 21 10 
11.0 3 0 

30 
I 20 

12 0 207 1 4  30 
11.0 5 

15 

I 

2 

11.8 206 48 25 
12.0 41  55 

42 00 
42 10 

11.8 e 3  54 20 
11.0 54 so 

35 
I 25 
I 
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Ih,lei*i/lcd Rcach (station afterwards called Cape Inglefield), A q a s t  1.3, 1853. 
Obsrrvatioiis with tlic throtlolite, circum-mleridian altitutlcs of the sun. for latitutlc. 

- 

rcle  west .  Chronotueter.  Level. 

K. 10.0 
8. 11.5 

18.2 
9.2 

G.2 
14.8 

15.3 
5. IJ 

L e v e l .  R e a d i n g .  
-- 

10.0 2UG0 42' 25 '  
11.0 , 4 1  50 

49 00 
42 I O  

10.2 20; 13 5 
10.3 12 50 

12 :;(J 
I 

50 13 O(J 
I Circle enst. ' 

64 05 10 ~ 5 19 3G i 15.5 64 10 10 
30 I I i 4 .2  3 0 

0 1 ,  
i l l  

2 5  
5 

20 
1 , , 1  

. . . . . . .. . . . . .- .- - 

Clirononietcr error . 
~ I W I I  tiiiic of obserwtioii 
I Iour  allt'lc . 

x .  

11 + .I' . . 
0 ' s  decliuatiori . 

L:ititudc . 

3: 

. 4'' 441'1 555. Sec below. 

. 0 10 00 0 2 ;  29 

. 0 1 4  4 2  ()It  32m 08s 

Ycridi011;11 arc . . 75: 01' 00' 
llleridioiinl arc + 9 . . 1:>3 3%; I ;  

Latitude . . ik? : i4 1 1  

Mean . . i 8  34 03 
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8.0 
12.0 

15.2 
5.0 

12.2 
8. a 

1 9 5 O  45’ 30 
5 
0 

10  
19.j 5 5 

4 60 
4 50 
5 0 

I94 5:: 5 
5 2  40 
5 2  4 0  
ja 55 ! ! 

25 
I 

~ Circle east .  
395 58 5 
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.lIurshalZ En!/. Scptcnil)er 3, I s X .  AccortliiiF to p. 290, vol. 11. of tlic Xmxtivc,  this stiition i: 
h t c  of cliro- frorii licariiigs 1 O 59' cast of' tlic winter quarters, and liciicc in  loiigi(ut1c G s ;  :]A'. 

iiometer aliout 3'.5 piiiitig t1:iily j error, Scptein1)cr 12, on Ferti Ilock mean titiic -4:; -lW 3;'. 

Tlicodolitc obserratioiis. Circuni-meridian altitudes of the sun, for latit udc. 
~. .. .~ ... ............... ~ ... .... 

199 35 50 
no 
35 
50 

72 51 30 
:io 
::5 
4 u  

- .. ... - . .. .. -. ..... -_ -_ .. . . ..... 

~ E 1 ) U C T I O N .  

Q 1s. I 411 1 ~ 1  ,x;s : 1993 n ~ ~ o o "  4"  ri!l"' 50" lCJ!I2 3r1' 4:;'' - 

0 IV. j 4 35 11 71 5 2  0:J 
: - - I  

0 ' 4 2G 0 4  j 7 1  22 39 G 5 01 00 i 7 1  27 51 

Approximate nltitudc . . I S  3 i  2% 1s  38 0G 

On account of the unccrtaiiity i n  tlic clironoinctcr error it was coiisidcred safer to usc the first 

Cltrotioitictcr error . . -  4'1 .>a ?'rm 9' : 3: = . 27 
3lean tiiw of obscrvutioii . 23 50 5 5  j a + s . a3 03 

cornbiiiutioii ulotic, as king ncarcst to triw noon. 

180 0 7 1  

1~qu:ition of time . . + 0 53 :, I~cx4instion . . 7 2c 11 
! 

I f  . 5: 13 j Latitude . . 78 51 OS 

r\ECAI'ITL:LATlON OF IkSSULTS FOR LATITUDE AXD AI)OPTED ,LONGITCDEB. 
Latibude. 

Fislicrtines . . 63" 02'.Y 
I 'rkcii . . 75 23.0 
Upcriiayik . . 72 46.2 
Kcfugc I1arl)or. . . 'is 32.7 
Cape In~lclield . . 78 31.1 
Wintcrquarters, Tali Ketisselner 1Inrl)or 'is 37.1 
Marsliall I h y  . . 78 51.1 

Longiludo W. of Qreenwich. 
50" 38'.5=311 221" 10, Aliltrus. loiiyitittlt~. 
55 37.5 3 43 30 " 

56 02.8 3 41 11 Long. 1)s Ittgleficld. 
73 60 4 55 20 
72 55 4 51 40 
'io 52.S 4 43 31 
68 54.0 4 35 36 

" 

G 



Altitudc . 

Correctiou for dip. rcfractioo, iuit l  par:ill:is . 
0 31 4 9 . 5  

-3.0 

31 4K. i  
ai 29.4 

i o  43.3 

Altitude 0 ’ s  cmtm . 
C‘orrertioii fur refriwt ion : i i i d  parallas 

32 05.0 
-1.4 

39 03.G 
21 38.4 

’i 9 35.3 
-- 

I ) r d i i i  il t 1011 ’ 

latitude 



Correction for rcfrrietioii nnt l  Iiarnllns 

I)eclinatioii 

Latitude . 

Correction for rcfrnrtion and I)nrallns 

Altitnde 0 . 
I~ecli~,ntior~ . 

. 

Latitude . 

i;r, 0 7 . 5  

so 4 1 . 2  

33 03.; 
-1.3 

33 02.4 
23 22.6 

YO 20.2 

--- 

(The data given on page 383, vol. IT. of the h'arrative, for longitllde of the two 
last stations, are insufficient; the resulting longitnde, as give11 011 the map, must 
therefore be adopted. The index cryor of the sestant hae beell applied to the> ob- 
servations of thc preceding tlircc stations.) 



Lntitudc , 

Index error 
Corrceteil doulilc nltitndc . 
Corrcction for refraction niiil para1I:n 

7 0  13 

ill 21.7 35 10.8 
-1-4 

+ 8 . i  

35 09.4 
Declinatiori . 23 23.7 

Latitiidc . 78 11.3 
L_- 

1,:rtitude C a p  Alczaiidcr . 78 9.3 

TIN: map appcn(1crl to this paper is based upon thc preceding astronomical 
rcsults ; the astronomically clctcrmincd positions (cithcr in latitude or longitudt.) 
arc indicated by a star; for its longitudcs, i t  dopcnds on tlic \vel1 determined meri- 
dian of the wintcr quarters; the clctail of shorclinc: and the principal namcs arc 
from Ilr. Kanc's map, ill 1-01. I. of the Sarratirc. Tlic projection dcl~ends on the 
following data, clcrird from Bcsscl's clcnicnts of tht: figwc o f  thc carth. 

1 O of the meridian i i i  niitltllc htitude 
l o  of loiipitiidc in pamllcl . . . i 8  

. i 9  

. Rfl  

. 81 
' '1 83 

, 8:; 

. . soia 

I 1  1' ' 1  

1 ' ' I  

' 1  ,, ( 1  

' I  ' I  ', 

111Gi9m. 1 
2331 6.2 
2 1306.9 
19391.0 
17469.2 
15541.8 
13609.7 

Examining thc original map in the Narrative, I found that the longitude of thc 
Observatory in Van Rcnssclacr harbor actnallp atloptcd was not that given in the 
tcst, but ZL value so ncarly agrccing with my final result, that 110 change in tlie longi- 
t1111v of that part of thc coast was required in the transfer of the shoreline to thc 
i i ( w  niap. rqiicst ,  Bf r. Sonntag m o r k d  t l i c  exact position of the observatory 
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in rcfiwncc to tlir shorclinc of the harbor. a11 importmt (lxtiini, not givcn bcforc. 
I t  mill hc pcrccircd that the only change of‘ importance n~adc  in tlic prcscnt map, 
is thc shifting of the shores of I<mncdy Channel to the southward to an amouiit 
of about nineteen nautical mi1t.s ; it is well known that Ur. Kanc had adol’tcd 
the mean positions resulting froni astronomical observations and dcad rc‘ckoning, 
whercas in  my map the astronomical dctcrminations nlonc> h a w  becii used. This 
change I made with thc) conciirrence of I’rofcssor l h c h ~ ,  who, in Map, I%$, 
communicated to thc Itoyal Geographical Socicty, in England, that such a stcp 
sccrncd tlcsirahlc and proper. ‘I’hc highest point of’ the sliorclinc, trnccd by Mor- 
ton, 011 the cast side of the Cliannel, is now placed in latitude BOo 56’, a n d ,  011 tlic 
opposite side, tlic liiglicst point distinctly seen hy him is located in latitudc 82” ();’.I 

The following table contains the geographical positions of stations dctcrmiiiccl b y  
tra\.clliiig pnrtics, and !lie latitudes of which have bccn given above. 

- -. . - . - -. - . -. . . . - . - . . . . - . . .- . . . . . .- . . - . . . . . . . -. . . . . . . 



S o v .  2, 1 853.-"A star ol)scrvcd at 2 1'. M., and on the fu l lor i i ip  (lily zit I i : i l f  past oiie o'cloc'k; 
on t l i c '  4th the tlicrmonieter had to be read liy riienns of a lantern a t  :; 1'. M., atid oii the fol- 
lowing day a t  2 1'. If." 

011 the followiiig day, stars 
of tlic 2d niagiiitudc mere risible at noolidiiy; on the 2d instant, Capcllii hat1 I)ecii sccn a t  the 
kame hour, nnd but for the misty ~iazc probabl1 earlier." I'olaris was seen a t  noon on tlie l(it1i. 

Sol-. 22, 1853.--" The darkness is uow (~icarly) coniplete, being b:irely al,le to rend at ~~oonday." 
SLIII'S centre 1 ~ 1 0 s  the horizon 8 O  09' (temp. - 3 5 O ) .  

Ikr. 2 2 ,  185:;.-Alasimum depression of the suii's centre below the Iiorizuli u t  tiooti 11 23'; teiiil). 
-3 5 O . 

Jaii. 1, 1 %54.-"To-duy :it noon u distiiict zoiie of illuliii~iatio~i \vns SITII to the south clearly defining 
the highest liills. The 
largest print is illcgil~le n t  noon." Sun's centre helow the horizon 10' 41' (tenip. - 1 l O ) .  
On the following day, the first uppearauce of' twilight was noticed :it i A. 31.; on the 7th and 
1 StIi, the  largest print wus riot yet rendable at noon. 

J u n .  I!) ,  1Y5i.-"To-dny at noon read tlic title p:ipe of niy prayer book by turning the t p c  townrds 
the illuniinnted sky to the southward." Sun's centre helow thc Iiorizoii S" 1 1 '  (tcnili. -51 O.) 

Jan. 20, 1S54.-"6 fiiiiit zippearance of broanisli-red n1qwared above the liills to the southwnrd 
between 11 A. N. and 1 P. 31.'' On the 22d the st:uidurd tliernioiiieter could be read a t  iioon 
without a lantern, and on Fcb. 3, at 9 A .  31. 

xov .  i, 1X:i:~.-"~lJserved the first f:iiiit StrfXk of daylight ut 6 ,I. l f .  

This is the first deprtnrc we h a r e  I i : id  froni our iiiiiforni clarkiiess. 

Fcl). 1 3 ,  1854.-" The light ut noonday had a decided yellow tinge.'' 
IUJ. 20, 1854.-" At noon saw the sun's rays shining ou the clittk on tlic eastern side of the bay." 

z\strononiimllj-, the sun's ripper limb sliould reappear on the horizon 011 the 16th. On the Bd 
arid 4th of March twilight nppeared ut 3 A. 31." 

llarch ?G, 1 t(54.--" The standard thermometer is read at niidiiiglit n-ithout artificial light. On the 
Yotli, stars of the 2d niagiiitude still risiltle a t  1 1%. 11.'' 

Oct. 23, 1854.--" The red of tlic p d u a t e d  zoiie of siiiisic~ is decp clicrry-red, running into crimson, 
aliicli, after being cut hr bluish-gray strata, blends with thc higher I J I W  by rosy pink." 

So\-. 15, lS54.--"Cnii read type i i i  l'arry's Xarrative a t  n o w ,  but with great dificulty." Suu's 
centre l~elow the horizou G 3  25' (temp. -35").  

s o y .  1 :I, I s54.--"At nooii cannot read ParrJ's iypc." Sun's ccntrc 1x10~ tlic horizon T o  26' (tenip. 

I )CY'. 31, 1~.',4.--" 'I'lic twilight \vas rcninrkally npnrent tit noon tu-hy.'' 
-140 ) .  

For comparison with tht: abow, the following iiifi)rniation has bccn cstractcd 
from Gctilcr's I'hysical 1)ictionary: In latituclc~ 51°, l~raiicl(s was able to read the 
1;irg:cIst t y c ,  wit11 tlic book turned toward tht: light, the siin's centre being 106" 
Lclow tlic horizon ; ordinary largc type was read with tlic suii's depression of 84". 
At 1-an Ilonssc~liicr Harbor, in latitude ?Si ,  thc liniits of lvgihility, for ordinary large 
type, were with a dcprcssion of '7" 26' and 8" 11'. I t  is gcnerally assumed that, in 
tcmpcrate latitudes, complete darkness scts in whcn the sun's depression reaches 
1 8 O ;  on the 2d of JIilYcli, tho first appearance of twilight was noticed at a depres- 
sion of 1 5 O  0' (temp. -37') in latitude '783; thus i t  a1q)cars that in this high lati- 
tudc twilight is more fwble with the same dcprcssion of the sun than in lower 
latitudrs. 'lliis circumstance is, doubtless, owing to tlici dimiiiishcd height of the 
atmosphcrc (by contraction, on account of thc cold, and Ly compression) in t h e  
Iiigh latitudes. 



- . . . . . - . . . . ... 
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'i The a l q w m t  1 I : i t l i  of tlic. s!iii i i t  these IiiFIi latitudes is bnt slightly inclinctl to tlie Iiorizon ; a i ~ d  tlie 
:iziinutli of aiiy oljtnct was d(~tc~riniiird froin the trniisit of the suii's first : i i d  scc.oiid l i i i i l )  ovcr tlic rertic:il 
wire< of tlic iiistriiiiient. 1 ' 1 1 ~  tiitic bcinp kno\vti, tlie nziniutli of the zero of the Iinib is rar;iIyi)aIruI;ited, 
uiitl tiotliiiig retii3iiicd ) )u t  t o  mc:isiirc tlie 1iorizout:il :iityle Iwtwcen that tlitwtioii :itid niiy o1'jcu.t tlic 
:~strononiir~il Ixm-irly of whicll was dcsirrd. Tlic nziiiiiitli is rcdioncd froni tiorill b j  cast routld to :;f;u0. 
A s  ol!jcct:i for aziiiiutliol dctcrniiiiation, w l i  defined glaciers, l ~ l ~ f l s ,  islands, proiniiieiit capes: aiid tlie 
iiiost distalit Itcadlatids w r c  sclcctcd ; nnd, i t1  order to iiialic s m  of the st:il,ility of the itistriiniciit. 

duriiig the period of uliscrvatioii, a second set of observations of the sun for azimuth of zcro of limb 
\vas o1)taiiicd. 

I '  1:y iiirans of t w o  liositions thus dctcrniincd, ti nunilwr of ol,jects were located I J ~  the intcrsectioiis of 
tlic 1)c:irinp of the kiioivti pi i i t s ,  atitl nlicncrcr Imicticdh 11 tliirtl or clicck aziuutlt \vas ol)taiii(d ; i i i  

I l i k  luttcr case any tlist-repnticy wis properly taken iiito accouiit accorclirig to  kuowi i  priiici1ilcs. 
Ii Iii oljserviiig with tlic wst:itit for altitude of the siiii, the usual prwiutioiis w r c  t:ikcii, aiid i n  par- 

tic.ulnr the p:ir:illtdisni of the  tipper ant1 l o w r  surfxccs of tiic covcriiip-glass of the artificial Iiicrciirial 
horizon n a s  tested. An error of t e i i  seconds, it is thoitglit, caiitiot exist on this :iccouiit, :iltlinugIi 
another roof gavc results ilifferiny as much as fifteen minntcs(1) in  thc direct and rcrerscd i)osition, atid 
coiiscqucntly had to IK' rejected. 

They were provided with an 
nstroiiomicxl tclcsc:ol)c, \rliit:li hils iiirarid)lj 1)ccri in:i(lt: nse of in  coniicctio:i with the artificial Iiorizon. 
\YIi(!ii ol)serviny for Intitutlc, multiplied oliscrvatioiis were generally talicn : first, three of the suu's upper 
liiul, j ncst, tlirre of the lower ; m i d  firially, : p i t i  tlircc of tlic: iipper li i i ib.  Tliew obserrations were 
coiitinciic*ed eight or ten niiiiritcs before noon. 

'. 0l)serviitiotis for loiipitutlc were never made ne:ircr tliati tlircc hours from noon ; and, wheriercr 
n.ct:itlicr uiid time perrriittetl. corresponding ol)scrv:itioiis i t i  the forciiooti :uid afternoon were sccorcd. 
0 1 1  tlicsc occisioiis twclvc ol).wvatioiis, clividetl into four ,rroups, uiid an cyual iiunilm for the upper and 
1 1 1 ~ c r  liiiil), ncrc  t:ilien. 111 ohcrriiiy corrcspondiiig ultituclcs, the iiitlcs iv:is set to an evcc five or tcii 

Iiiiiintcs, and tlic tiiiie notctl nhcn tlic contact \vas Iwrfect. The surccssive clianges of the index were 
yyi la tcd uccortlirig t o  tlic siiii's rcl:itivc ch:ingcs in  ;iltitiiclc. * * * 

* * * * * * '  Iii ivorkiiiy up tlic olJsermtioiis, iiidcs error, rcfraction, and chaiigc of 
tllc RIIII' . \  dcdiiiiitioii, duriiiy t l i c  ititervd, wcrc pro1ic,rIy talien i i i t o  account. 

'. 111 :I few inyt:iiiccs. w l i r i i  tlic ive:itliw or othcr r:iii>cs lwcvciited an oliscrrntioii for latitude at nooii, 
tjvo yet:' of nI,scrvatioiis w r c  taken, as far distant froni oiic :inotlicr ;IS I)ractical)le, aiid latitude utid 
]oilyitiitlc deduced nccordiri~ly. This mctliod proved 
\cry nccuriito, provitled OIIC' set W:IS not niorc tlioii two hours from tiooii, :uid the other u t  least t w o  
hours distiiiit from the first. 

Time was noted I)y a I)oclict-clirononictcr, nhicli \VIIS coniparcd Icforc uiitl after each set. of ol~scrra- 
lions ivith four bos-chroiiotiit.tcr~, tlic rate:: of which liatl been dctcrriiiried at S e w  Tork before Ieaying 
~ m r t .  At St. ,John's, Kcn-foundl:irid, nncl at differcut tiiiics in our wiiiter qu:irtcrs the box-chronomcters 
ivcrc ratty1 I)! Jlr. Soniit:iy l)y nic;iiis of n transit iiistrnmeiit. Tlic nicaii r i t e  of the pwketchroriometer 
11s foulid liy roniliarison with c:ich l)os-cltrotiomctcr \vas :icluptctl. A s  a t t  :ipl)rosirnate loitgitude of tlie 
Iirimc nicridian of I'\cii~sclncr Ilarl~or, 70' 411' IV. of Grecnwicli has at prcseut h e n  adopted. A slight 
~ l l : i n q c *  is uiitic.ipt.et1 from sonic ObSCrVcd occuit:ltioiis of I)kincts i y  the 111(JOIi and a solar cchl)sc : 
tlicsc o1)scrvntions h:iw not yet lccii \ r o r l i d  i i l i .  l i i i !  (*li:iiiyt! made licrenftcr in  this longitude will, as 
1135 already )JCcll rctii:irl~ctl, cqii:ilIy affect nl l  tlic otlicr lorigitiides. 

For tliv (lctcrniinatioii of azimuths tiy means of 11 sostant, t l i ( 5  angle Iict\ve~ii the sun's centre and the 
ollject nas measured a i d  thr t i i i i c  i i c i t t ~ l .  For this purl)osc tlic smaller telescope was used, and 6omc- 
tiiucs :i ~iocliet-st~tniit. IYiieiicvcr the ol,jcct, tlic aziinuth of wliicli wis to In: found, ww farther 
removed froni 1 ?(IO t h i i  from t h r  sun, tlie niiruliir distance of an iritermcditrtc object, about SOo from 
tllca silii, nas introduced. A t  tlic s:ini(b tiiiic tlic nltitutle of tlic sun was observed, to allow for the 
rerIiiction of the arc of thc horizon ; this reduction n-as ulways small, riiic:e tlic sun was seldom higher 
tli : lr i  : $Oo ,  : i i i d  i i i  iio riisc higher thnt i  36'. 

1 1  \\-licii thc azimutli of ;in ol!ic.ct was tli1i.G clctcriiiiiicd, a n n n i l m  of otltcr conspicuous objoctfi were 
{ Y I I I I ~ , Y ~ C I I  wit11 i t  liy liorizoiitul :iiigles. '1'\vo tlctcriuiiixtiuiis o!' tlic nziuiutli of UII oljcct, obtaiued from 
1 \\ I )  ~~~tr!) i t" i i i i , ,~II~-dC' tcr~i i ic~I  Iiiliiits. d t l o i n  tlilliwtl t i ~ u r t ~  t1i:iii st'vcii iiiiiiutt+ 

'' Tlie sestaiits nsccl were in:tdc 1 ) ~  Ganihy, arid divided to ten seco~ids. 

Tlic corres1)oridiug iuclcs error n'ns ~tIw';iys determiued. 

Sirdt x:ts tlic c:isc t i t  l.'isLcrii:ir.s uiid 1:cfiipe Iiilct. 
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arranged with a wheel and index. arid dcpcndcnt on hcr rise and fall for its 
rotation."' 

In ordcr to ascertain the nntiirc of tlic tides, as wcll as the dcgree of nccuracp of 
the different o\)scrvations, the readings wcrc' roughly plotted for a first exaniinir- 
tion ; thc following scirics were found suitddc for discussion :- 

SERIES I. 17roni October l o t h ,  1853, to  December %til, 1853.--This series, with 
thc exctptioii of thrce days, is c.oml)lcte ; the observations in the lattcr part of 
Dcceniber a l y n r  to 1)c of less re1ial)le c.harncter. 1 he observations between Scp- 
tember 1 1  and Octobcr 4, 1 8 5 3 ,  are too fragmentary to be used. Tho pulle\--gau,nc 
ohservations b(>tween October 4 and Octolwr 9 seem to havc been only vsperi- 
mcntal. ' I 'hct  hourly wadings are suI)(mcdcd by Iialf-hourly reatlings on S o w m b e r  
8, arid continue half' hourly, d a y  aiitl  night, to tlie cntl of' the scrics. -4fter 
Sovembcr 28, corrc.ctivc: sountlings w ~ c  taken a t  noon cnch clay. I n  ordcr to 
make use of' ~ l i c s o  soiiritlirigs, tlic mcan depth of the mntcr at  tlie anchorage w i s  

dcduccrl from t l icm as follows :- 

,. 

JIcm rcnrliri:. 
Ikr-rinlier, 15! i :L  

I . -dmlr j - ,  " 4.1 3 17 

4:i.g I'ect, f'ruiii :il houiitli i igy (:it ~ i o o i i ) .  
.liiiiiinr), 15.54. 44.:) 21 

\l:irvh, " 4::,:< 1 !I 

.\ l w i l ,  a '  ,s "I 

Jill!., '< 4" c,. * 5 !) 

Tllr i i i t l i v i d i i i d  souiii1iiig.s n i l l  nlilieiir i i i  tlie rword f o l l i i w i n ~ .  

3Icnn dcptli of water at. nnc.horng:c., in wiiitcr, 18.53-54, 43.6 feet, as obtained 
from 11 7 soundings. 'I'he moiit.hly mean vitlucs for the tidal level accord well, 
and show that no latcral chingc took 1)lacc in tlic position of the brig (or clse that 
tlic bottom w:is 1tvc.l). I t  will be s c ~ n  that for Scricts I the reading 7.0 was 
adopted to  (~pr(!ss  tlic incnri lrw.1, the x r o  of the sculo  vas, therefore, at  an elcva- 
tion of X.6 f k t  from thc bottom. 'l'lic rcatlitigs of the piillcp p a g e  are cspressed 
in feet,' as I have been inforrntd I)\- 311.. Sorintag. 

. .  . . . . . .. . . . . . .  . .. -. .. . - 



I t l < ( ‘ O R D  A S 1 1  R l < P U ( ’ T I O S  O F  T I I E  T I D I I P .  3 

The corrective sonndings at  noon an. continued. u i t l t  occa- 
,Iftcxr .ipril 7th tlirrc is a break in the 

until January 2Hth. 
sional omissions. tliroughout this serics. 
obscrvations, tliosc Lctwccii tlicb 14th and 20th appwr to be irrcgular. 
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f tc t  (on account of thc diurnal inequality), the mean level only oscillates through 
a fern inchcs. I t  appcnrs froni Nr .  Lloyd’s paper (Phi l .  T r a m  of 1831) that the 
mean 1c.vcl at  Shecrncss is higlier in spring tides than in neap tides by seven inches 
ncmly ; also tlicrc seems to bc no doubt (as shown by MI.. Whewcll, Phil. Trans., 
lS39 and 1840) t l int  the m m n  lcvcl increases as tlic moon’s declination increases, 
aimunting to threc: inclics at  I’lynoutli, when tlic moon’s declination is 25’ ; a t  
Pctropaulofsk aiid ~ 0 v o - i i ~ 1 ~ l i ~ 1 1 g c 1 ~ 1 ~  the nieiin lcvel rises as tlic moon’s declina- 
tion increases. 

The use of tlio soundings intendcd to furnish corrections to the readings of the 
pulley-gauge is in iiiany cases a doubtful remedy, on account of the continued change 
in the zero of the wheel’s index ; in fiict., i t  would h a w  rcquired numerous soundings 
at  otlicr hours than noon. As it is, a conibinutioii of the corrections by enveloping 
curvc‘s and soundings liatl to be ado1)tcd. Thus, for 1)ccembcr 5th, soundings at 
noon 43.0 feet (scc record further on), mean level 36.6, hence reading of scale at 
noon 6.4 ; reading of pullcy-gauge a t  that hour 19.0, correction by curve -12.5, 
corrected roacling 6.5, which agrees with tlic first number; this is, however, a very 
favorable case. For iiitcrmediatc liours the correction as givcn by the curves serve 
as guides. 

The followiiig table contains the soundings taken a t  noon between the interval 
of tho first aiid scconcl wries, those talieii during the series being given in the 
rcTord. 

Tlio reduction to the same level afkcts the tiincs gcnerally very little. 

S(JLSnIXG6 AT x(iO0.U. 

IKXL Futh. Feet. ln r l i .  Register. Fnth. Feet. Inch. Itegller. 
I~cecl l l lc l ,  2!). 7 3 0 Juiiiary 13. 7 3 G 

31. s 2 0 15. H 1 0 
1?,-14. J n i i .  1. S 1 f; I f ; . ?  2 6 

3. i 5 c, 18. 7 :3 9 
4 .  7 3 u Cllal1g:edto 1 6 . 0  13. i 5 G 
5. ; 1 f i  20. c, 3 0 
6. I; 4 c ( ‘ l l n l l ~ c ~ t l t o 1 f t . 5  21. G 4 0 Changed to 10 
7 .  (i :i 1) 21. Tide register broken. 
:: . - - - - - - - - 
!). f; 4 2 24, “ l i  

20. 8 0 0 18.1 (c.haiigcd.) 14.  - - - - - - - - - 

2 . 8  1 6 17. - - - - - - - - 

2s. ‘ I  
‘ 1  

10. i I \  0 25. - - - - - - - - - 
1 1 .  - - -  - - .. - -  - 2 f; . - - - - - - - - - 
13. 7 4 0 2 i .  7 1 9 

‘llw f i ~ l l o w i ~ ~ g  sounclingrrs ~ w r c  tnlicii bc.t\rccn thc scconcl and third series :-- 
Ic.-tl. Fntli. Fcrt. Inulies. Ib3.i. Futli. Feet. Inches. 

A lid 8. 6 5 f; i r i l  1 G .  7 5 G 
9. f; 4 0 (Fall 15 feet 8 inches.) 

I O .  i 0 6 ( 1 7 .  6 5 0 
1 1 .  fi 5 G ut 20 minutes t o  5.) 
13. I 4 0 ( l .? .  G 0 0 
14.’ 7 :I G at 3’; 1Yl1 P. M.) 
15. 8 0 0 19.  r, 2 0 

- 

(TAW w:iter to Iiigh water 14 f t .  8 iiieli.) 

.. . . . .- . . -. - . - 

’ \,‘or t l w  !in>! t r ~  Il:iy< thi: title rcFistrr h s  1 1 1 J f  I ~ c i i  rcs\iziliIe 011 nc-co i i i i t  of tlic rope slipping. 
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The note of February 3d, 1854, is very instructive in regard to the effect of the 
tides on the ice floc, viz: “Tlie enormous elevation of the land ice by the tides 
has raised a barrier of brokcn tables seventy-two feet wide and twenty feet high 
Iwtwecn the brig and islands. This action has caused a rcccssion of the main 
floe ; our vessol has changed her position twenty feet within the last two spring 
tidcs, and tlic hawser connected with Butler Island parted with tlic strain.” The  
cutmattr of the brig w a s  then 280 feet from the margin of the ice. (Sote  of 
February 4th.) 

The mean of all the soundiiigs taken during the fourth series is very nearly 
fifteen fcct, hence thc constant index error, to refer the observations to the level 
previously adopted, is eight fcct, which correction was applicd, converting at the 
same time the record of fatlioms into feet. 

’L’hc following tidal record cxtcnds, therefore, over about nine and a half luna- 
tions bctn.ccn October 10, 1833, and October E, 1H54, during wliich interval tlie 
time and lieight of nearly five liuiidred high and as many low waters were secured. 

Record qf the Observations qf the Titles at T a n  Rensselaer Harbor ,  A-orth Greenland,  
‘in 1853, 1854, a i d  1855. 

PUSITIOS OF THE ~ V I S T E R  QUARTERS, 
Latitude ’ is3 37’ north, and longitude 703 53‘,  or 4” 13’“.5 west of Grcenwich.‘ 

The first column for each day is copied from tlic original log-book, the second 
column contains tlic rcduction to tlic adopted zero of scale fouutl graphically as 
cxplained, and tlic third colun~n contains the observations referred to the same 
mean level. 

. . . -. . .. .- .. . . . .. .- . ._ . . . .. 

‘ See my discussioii of the  ustronomic:il observations of tlic cspcdition i n  vol. S I 1  of the Sniith- 
sonian Contributions to Knowledge, 1960. 
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5.3 " 4.2 
6.4 ' -1.2. 5 . 2  
1.k " ti.(; 
9.!1 ': 
1.0, " !J.S 

. 1 . 3  -1.3 Ii~.O 
11.:; 1: 10.11 
9.7 ' t  

5.3  " 

- .. 

~~ ~~~ 

SERIES J.-TII)AL OI3SERVATIONS FROM OCTOIiER 10, 1853, TO 1)ECE>IBER 28, 1853. 
flourly observations 011 the pulley-gauge. Adoptetl reading of mean level 7.0, e s p r c s d  in uiiits 

of tlic scale. Increasing numbers indicate rise of w t c r .  
... . . .  - - .- -. . . . .  .- .. ..... . .  -_ ..... 

October, 1853. 
. .  . _- ... .- 

4.c " :;.1 4.4 
ti.5 '. 5 . 0  4.1; 
!).(I ' 6  I C -  1 . 2  5.11 

S . i l ( l . 5  ': ! I . ( )  $1.2 
11.1; " l~~.l 12.tl 
12.4 lo .9  12.4 
12.4 '*  l t l . ! l  1::.1 

s.412.4 (' lIl.!~1:;.1 
i . l l l i l . 4  * I  &.:l]:Lll 

M a n  
w l n r  
hour.  

1 
3 

4 
5 
ti 

8 
!J 

I O  
1 1  

Soon 
1 
2 

4 
5 
(; 

s 
9 

10 
11 

b l  id 11' 

- 

- 
I 

c 

0th. Red. l ief.  
tu obs. 

leve l .  j --- 

I t h .  Red. Ref. 
to O b P .  

level. 

5.4 -1.0 4.4 
5.4 4.4 
5.5 I' 4.5 
ti.0, " 5.tl 
ti.!l '1 5.9 
1 . 3  G . 3  

--- 

e ,  

I 
12th. Red. Ref. 13th. Red. Hef. 

l ewl .  level. 
t o  U b P .  t u  !ob.. . 

5 ,0 i - l . o  4.0 7.5 -1.:; 6 . 2  
5.0, " 4.11 G.4 " ~ 5.1 
5.2 ! ' I  4.2 f b . 0  " j :<.7 

" 5.0 5.5 " ! 4.2 

------ 
--.  

6.  ti 
i . t i  
H. I 
S . i  
6.; 
h.7 
!).(I 
G.4 
5.!l 
5 . i  
5.* 
ti.; 

S.9 
! l .3  
0 . 2  
u.2 
0 . 2  
!I. !! 
s.s 

G.3 
5.7 

- ., 
1 ..3 

- I  
l.J 

_ - _  
-1.0, 5.ti 
" ' I ; . ( ;  
" ~ i.1 
" - - 1 . 1  

'. - -  I .  I 
I' - - I .  I 

" 8.0 
" 5.4 
" 4.!1 
(' 4.; 
" 4,s 
l' 5.7 
'i 6 . 3  

! 1.9 
.i ;E . : J  
' 1  I 9.2 

1' 9 .2  
" 6 . 9  
" ;.h 
I .  , ( , . -  

L. ,.r,.:; 

'' ! 4.7 

' L  I - 
" ! 9.2 

I l . . J  

(i.0 
7.') 
6.5 
8.9 
6.9 

i . 8  
6.7 
5.6 
5.:i 
5 .3  
5.3 

- - -  

- - _  _ _  
- - .  

5.s li ~ 4.6 
5,s l i  4.s 
5.h 4.B 

5 . 3  
6.7 
KO 
9.1 
!1.5 
9.5 
8.F 
F.0 
Ii.2 
4. (i 

': 4.!l 
(. 2.; 
( 6  2.:) 
i: 4.2 
1' 7.5 

-1.s 10.2 
' 1  7o.ti  

11.3 
'a 11.3 

-1.9 11.1 

. -_  , 
4.2 -2.7 1.5 
4.5 'i l . E  
._. ! __ .  
! ) . 5  " / t i . &  
2.t; " , 9.9 
:).(I " :l(l.:; 
3.4 " ;111.7 
3.4 " .10.7 

October, 1853. 

E d .  Red.  Ref. 
t,) Ob.<. 

level. 

10.; -0.2 10.5 
111.2 " 10.(1 
: 1 1 . 1 1  -0.1 !l.9 

11.0 " 8.9 
6.0 0.0 b.ll 
7.1' " ;.n 
5.tl " i 5 . u  
5.0 +,!'.I 5.1 
3.:; ' 3.4 
4.5 t 0 . 2  4 . i  
Ii.:; " 6.5 

i.0 +0.3 7 .3  
. I  6 i  7.4 1.-  

7.5 ' l  7.8 
2.5 +0.4 !I.!! 
! I . ?  - 6  ! J , G  
: I .?  " !l.6 
6.7 +n.5 7.3 

:4.!1 +O.G 4.5 
3.9 " 4.5 
4.11 " 4.ti 
ti.3 +0.7 i . 0  

b.2 '' 5.7 

. . -  _ - -  

!:id. ' Red. Ref 
11, lllls, : level. - - _- 

I 
L 

, 
4 
5 
1: 

h 
$1 

I O  
11 

1 
2 
:1 
4 
5 
ti 

s 
!I 

l( '  
11 

Iitlii ' t  

c 

~ ' O O l l  

r 
I 

. .  

7 . 0  +IJ.S 7.6 
" S.F 

10.3 
+0.9 9.!1 

2.l! 6 1  

&.!I '* 
(i.li '' 
4.5 '* 
: { , L '  I( 

3,s " 

4 . i  '* 
5.:; " 

1.11 " 

:;.I; i' 

4.4 ': 
4.6 " 

(i .... 
-1.1; !1.5 
-1.5' h.1 
-1.4 5.:;  

'i , I 3.2 
-1.3 2.6 
-1.2 2.!1 

'* 5.5 
-1.1 i.l 

'. !l.i 

-1.11 111.7 
'i 10.9 

h.0 
!1.5 
9.0 
ti.!+ 
4.5 
3.4 
3.0 
3.1 
3.5 
3.7  
4 5  
G.5 
7.0 

!l .b 12.G 
e.; 111.5 
4.4 5.11 
2.3 :.!I 

1.G ; . ! I  
7.1;  i.!l 
- . , I  b . !#  
:3.1 b.7 
..h ..; 

11.4 I:.!, 
12.2 I:<.(; 
12.4 14.0 

', 7 

" i . 8  
" 5.4 
" 4.3 
" 3.9 
'1 4.(1 
1 6  4.4 
'( 4.6 
" 5.4 
'' 5.4 
" i.!) 

_ - _  
- - _  
.._ 

'. 12.3 
-2.4 b.2 
" (i.2 
" 4.2 
6 1  ? . ( I  

-2.3 2.1 
" 3.2 
" l:.(b 

14.0 
R . 5 ,  " 9.9 
9.5 ' " 10.4 
8 .0 ;  +o.S 8.8 
7.4 " 8.2 
5.0, 7.8 
6.1 ~ " 6.9 
5 . 5 '  ' Z  6.3 
4.5' +0.7 5.2 
5.11 I " 5.7 
5 .5  " ti.2 

- - .  
r -  
1 . 1  

(i.2 
5.5 
5 . 2  - 
4.7 
1 .  L .. 6.1  

2.G " 111.:; 
$.i -2.2 11.5 

1 . -  1 . 1  ..... -,.a 1... ..... _ . . I  

1 . G  '* !l.3+.$ " i . 9  5.11 -11.4 4.G 
3 . 1  'i 11.111.u --I.& !1.2 5.11 -11.:; 4.; I I . . .  .. .- . . .  - - -. . . .  __ -. .... . 
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Ith. Red.  Ref. 
t < l  uba .  

IeWI. 

G.5 +0.7 i . 2  
7.0 ' I  - - 
6.0 'i b.7 
6 . 0  +().ti b.1; 
7 .3  ' I  - l . ! l  

ti.5 " 7.1 
5.4 ( 1  

4.11 $0.5 4.5 
5.0 5.5 
5.0 '. 5 . 5  
5.u 1' 5.5  
5.0 +0.4 5.4 

1 . 1  

~ 

SERIES I.-TIDAI. OIISERVATIOSS FROM OCTOUER 10, 1853, TO DECE>lI%ElL 28, 1853. 
Ilourly obserrntions on the ~)ulley-gnuge. Adopted reading of mean Iwe l  7.0 ,  expressed in  uni t> 

of the scale. Increasing numbers indicate rise of water. 

25th.' R e d .  Kef. 
t u  obs. 

level. 

5.5 -0.1 5.4 
5.b '' 5.7 
Ii.5 - 4 . 2  I;.:< 
7 . 2  '. i . 1  
7.:; 'i 7.1 

,7.Il -0.2 G.7  
l ; . l l ( ; .4 " li.1 

5.1; 1: * ; . : I  

5.1; -0.4 5.2 
5.1; " 5.: 
5.1; " 5.1 
5.li '' 5 . 2  

------ 
Llrnn 
:dar 
lour. 

1 
3 
3 
4 
5 
ti 

e 
9 

10 
11 

Corm 
1 
2 
3 
4 
5 
fi 
i 
s 
9 

10 
11 

Iidn 

- 

- 

.- - - -  
_ _  -_ .  

!! .5  +O.2 !I.; 
!l.5 ' 2  

I;.< -0.2 6.1 
i . 5  '* 5.3 
7 .3  -0.1 7.: 

:I.;;.(; " - , .5 

October, 1853. 

ti.0 I ~ . 0 I ; . O i . I  
. i .R  '' 5.6  
5.5 -11.1 5.4 
5 .5  " 5.4 

i Ii.2 
P s.5 
! I  10.1 

1 1  10.4 
iolln 7 0.4 

I 6 . 2  
2 5.5 
3 3.i 

4 3.4 
5 2.1; 
t: 3.4 
7 c.1 

b I;.? 

n !I.:, 

10 111.:; 

i o  10.4 

" 1.1 
6.1 +O.1 G.2 
5.4 'i ' 5.5 
h . 0  +0.2 .  5.: 

I 

" 4.1 
* &  5 .1  

" !l.5 

'i 11.6 
1' 11.6 

" !1.4 
" t i . i  
'. 4.!1 

i' 4.r; 

'' 4.i 
'i li.4 

'. >.l  

+ l . O  7 . 2  

$1.1 11.2 

+1.2 11.1; 

$1.3  Y.!I 

t - 1 . 4  ll).!l 
'. 11.; 
" I l . ?  I1 Ill.:< - .  

lidii't !!.I) $1.5 10.5 I . . . :  . .  

.. . . . .  

.................. -_ . . .  - . - -- ................ 

October, 1853. 

tilh. R e d .  'Ref.  
IO obs. 

l e v e l .  
- - ~  
5 . 0  flu 5.3 
5.5 " 5.6 
5 . 5  t n . 4  5.~4  
5.6 -' G.2 
5.5 ': 6 . 2  
6.2 +Cl.5 6.7 ,;.s 'i ' -  1 .(I 
(;:; " 7 . 0  
ti.1 I '  G.1; 
.'i.(i '' Ci.1 

5.6 'I G.1 
5.5 " G.1 
5.5 1: G.1 
G.1) " ti.fi 
1i.5 .' 7.1 
7 . 5  +O.j S.2 
b.11 4. s.7 
6 . 2  " &.!I 
b.5 !!.2 
b.5 ' l  !I.? 
i.1 " i . b  
I;.] +O.F G.9 
4.b ' e  :>.ti 

5.5 +n.l: l i . 1  

irh.  1 1 ~ 1 1 .  l id .  
111 ill)& 

level .  --- 
4.0 +(LE 4.h 
4.0 :' 4.1, 
4.5 ' *  . I .  .1 ' 
5.0 +ll.9 5.9 
( i . 1 1  ' 1  C.9 
(1.S " - -  
7.1 +1.0 5.1 
i.1 '. b.1 
7.1 $.I 
G.11 " - 1 .I) 
5.1; " 6.1; 
4.5 " 5.5 
4.5 " 5 . 5  
6.0 " G.11 

5.3 I' ti.:: 
1:.3 1: - 1 .:i 

s.7 

F.(i 6. 9.7 
b . 7  1' !I.* 

r.7 ' I  !l.S 

G.,> 7 .5  
5 .9  ' *  7.1 

I .  1 

- - '. 
1 . 1  

7 . 3  +1.1 s.4 

;.?, +,p 6.3 

November, 1853. 
. . . . . . . .  

-1.1; S.!) 

-1.i 5.1 
-. 1 

'. 0. : ;  
11.1 

.. I , .-t 

'. 1.6 
" 1-1; 
'. 1 . 6  
1. 1.1: 

' L  .> 

-1.4 11.1; 
11.1 

!'.I; 
s.4 
4.ti 
:;.I1 
( I .  1; 
11.3 
2.3 
5.!1 
!).l 

11.2 
..- 
-.. 

_ _ _  
l l ) . f i  
10.1 
i.1; 
4.1 
1.4 
1 . t i  

1.1; 

1.7 
:i.li 
1:. 1 
b.4 
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SERIES L-TIDAL OBSERTATIOXS FROM OCTOUER 10, 1853, TO nECEMUER 29, 1853. 

Hourly observations on the pulley-gauge. Adopted reading of menu level 7.0 ,  espressed i n  units 
of the scale. Increasing numbers indicate rise of water. 

- - 

November, 1853. 

5th. Red. Ref. 
to obs 

IeTel. --- 

.1.5 ' -1.4 10.1 

11.0 " 9.f 

11.0 " I E . 6  

5.7 (1  ' 4.4 

I 
9.2 -1.3 7.9 

3.5 " 2.2 

2.3 " 1.0 

2.0 " l 1 . i  
2 . ( 1 ' "  (1 .7  
2.4 " 1.1 
2.t; I' 1.3 
2.7 -1.2 1.5 

ti.? " 5.5 

.1.1 '* 9.!1 

3.1 " 11.9 
3.G " 12.4 
4 .2  " 13.0 
4.2 " 13.0  
4.1 -1.1 13.0 
3.u 1 '  11.9 
2.3 " 11.2 

0.S 9.7 

p . 2  " i.1 

5.1 ' I  4.u 

6 t h .  Red. Rrf. 
to o h .  

leve l .  --- 
9.0 -1.0 8.0 

9.S " , 6.e 
9.9 ' I  i 8 . 9  
11.0 " ' 9 . 0  
0 .0  " I 9 . 0  
0.11 -0.9 ' 9.1 
E.1 " 7.2 
1 . 1  ' I  , 6.8 

5..5 ' 6  4.G 

r C  

7th. Red. Ref 
to obs 

level. , --- 
Bth. Red. ltrl 

I to obs 
level. 

4.3 3.1 

IOth., Red. Ref. 
t o  obs. 

Ir-vel. 

4.5 -11.2 4.3 
4.5 " 4.3 
4.3 '* 4.1 
4.0 " 3.8 
4.2, 1' 4.(l 

4.5 " 4 . 2  
4.1 I " 3.8  

- - _- 

4.5, --n.:3 4.2 

6.6 -O.G 

7.9 l( 

6.8, " 

6.8 " 

8.8 " 

6.5 '' 
6.R. 
8.6 " 

7.8 -0.5 

6.C 

C r  
1 . ;  

s.; 
S. 5 

8.2 
8.2 
8.0 

7. 3 

Q .: 
C . _  

G . 0  

4.9 

4.1 
4.1 
4.- 
4.: 
4.; 
5 .: 

6.: 
-. 
1 .  1 

6. I 
6.1 
6.1 
6.1 
6.1 

1 

2 

3 

4 

5 

ti 

7 

6 

9 

1 n 

11 

soon 

I 

2 

3 

4 

5 

ti 

I 
I 

8 

!) 

10 

11 

idn't 
- 

5 . P 
ti.5 

8.5 
9.9 
9.5 
0 . 1 1  
0.2 
0.2 
0.2 
0.1 
9.6 

9.0 

7.5 

6.5 
6.3 
6.0 

" 5.5 
6 6  6.2  

" e .2  
" 9.6 
" 9.2 
" 9.7 

-0.4 9.8 
" 9.6 
" 9.8 
" 9.7 
" 9.4 

" ' P.G 

7.0 

G.5 

5.4 

4.0 
4.v 
3 . i  
:<.?I 
4.4 

6.S 

6.1 

4.r, 

17.1; 
t.l.9 
1.2 
1 1, 

1.1 
1.2 
u.3 

5.5 

i .5  

i.1; 

1.4 
4.:: 
4 . 1  
1.1 
1.0 

r 7  . I .  . I  

.- 

i< 

1' 

I - <  
1.J -11.3 

6.3 " 

5.5 (1  

5.:; '1 

5 . 5  'i 

5 . 3  -0.2 
5.1 " 

5.:: " 

5.1; '. 

;.I ( (  

s.3 '* 

9.5 'i 

(1.1 -0.1 
0.5  " 

(1.5 'i 

7.( 

ti.( 

5 . :  

5.c 

5.: 
5 .1  
4.L 
5.1 
5.4 

6,: 

8.1 

9.:1 

0.0 
11.4 
0.4 

4.5 '. ' 3 . G  
3.1 1.(1 " 

3.6 -0.8 
3.1 'i 
3.1 'i 

3.2 " 

4.3 (' 

5.7 -0.7 

6.3 " 

. _ _  

2. R 
2 . 3  
2.3 
2.4 
3.5 

5.0 

i . G  

6 .0  

4.6  

4.fi 

4.4 
4.5 
4.5 
5.1 
5.5 

i.1 

9.2 
? . G  
I. 1 
7 .5  
1.1 
I .1 
1 . 0  
1.8 
5.!4 

;.0 

4.7 

L1 ~ 6.1 

6' 4.9 

0.i) 4.6 

'L 4.4 
" . 4.5 
li 4.5 
" 5.1 
I' : 5.5 

ib  I 7.1 

-n.1 9.1 
9.5 

2 '  l0. l l  

i 

~ 1J.4 
I' 111.0 

111.0 

i 9.7 
" .10.9 

" : 8.8 
I 

': I 6.8 

-0.5 

' 6  

I' 

' 6  

6.0 '  " 

6.5  -0.6 

i . 0  ' I  

7.9 " 

9.5 " 

6.0 
5.8 
5.5 
5.5 
5.9 

6.4 

1.d 

8.9 

C I  

_ _  
1.5 -0.6 10.9 
1.11 'i .10.4 
I 1 . i  " ,10.1 
!).I " E.5 

7.5 " 6.9 

5.4 " 4.L 

4 2  " 3 . 1 :  
4.0 'i :{.A 
3.2  '. 2.1; 
3.2 '* 2.1; 
4 . 0  " 3.4 
4.5 '6 ' ) ,  <>..I 

I.!) '( 4.:; 

0.9 I' 10.3 
1.4 " 10.8 
1.0 ' 6  10.4 
1.0 " 10.4 
1.0 '' 10.4 
1.3 " l(l.7 
1 .3  -0.7 10.6 
0.9 " 10.2 
9.5 " 8.8 

8.5 " 7.8 

3 .3  ' I  2.2 
?.!I 1. 1 .b  
::.1.1 '. 1.9 
:..5 " 2.4 
4.1 -1.n 3.1 

r;.o 5.n 

7.3 " 6.3 
. 

-0.2 : 4..5 
1.7 4.5 
4.5 L(  I 4.3 

X U ~ .  E. From this d:ite tlic ohscrr:itions arc l ~ ~ l f - l ~ n ~ i r l y  ; i n  tlic :illovr rcmmi, however, only thnso hnlf- 
.ourly rcadincrs w t w  inwrtcd.  which wrur near a IliFli or low water. 
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8.0 I' 2.S 

10.5 " , 5.3 
12.9 1. 7.7 

7 .3 ,  -5.9 1 . 2  

1(1.(1 -ti.() 4.( 

1 2 . i ;  ' I  ti.: 
I 

2.9 
2.9 
3.3 

4.4 

6.2 

7.9 

9.5 
!l.S 

8 . 9 .  " , 3.ti 1n.ti 
8 .9 '  '' ! 3.C 10.3 
k.9 -5.4, 3.5 l l l . 0  
8.9 '  " ~ 3.5 10.0 
9.3 ~ " ' 3.8 1ll.V 

I i I I .O  
1 0 . 7 '  I 5.3 11.5 

13.7' " ' P.3 14.0 
I 

i 
16.6 I " 11.2 16.0 

' 

SERIES I.-TIDAL OBSERVATIONS FROM OCTOBER 10, 1853, TO ~ E C E M U E R  28, 1853. 

Hourly observations on the pllcy-gauge. 1\ dopted reading of mean l e r d  7 . 0 ,  expresied irr uriitf 
of the scale. Increasing numbers iridictLte rise of water. 

~ - __ -. - 

November, 1853. 

Menn 
solnr 
t l lJUT.  

It.h.1 Red. I Itrf. 13th.. Red.  'Ref.  
to ob$. 

! lrrel .  
~ to 

level. -- 
)LP. 

- 
5.4 
3 . 9  
3.7 
2.8 
2.3 
2.7 
2.8 
3.3 

4.2 

4. F 

i . 2  
7.5 
8.7 
9.5 

ti.] 
4.0 
4.4 
3.c 
3.1 
3.5 
3.1 
4.1 

6.0 

5.C 

F;.@ 
s.9 
9.5 
0.:; 
11.3 
0.0 
11.0 

9.5 
- c  
1 .;J 

6.11 

5.3 
5.3 

5.0 
5.5 

6.G 

5.n 

5.0 

0.0 

1.4 
I .S 
2.7 
2.7 
2.1 

1.4 

-0.7 
" 

11 

-0.8 
" 

11 

" 

" 

" 

'1 

11 

I1 

1' 

" 

~ 

G.O -0.9 -1.~ / 7.2 

I 5.1 
i 

-1.7 j 3.2 
" ! 2.9 

-1.s 2.(i 
" 2.7 

-1.9 , 2.1; I 3.1 

! 3.6 
-2.0 5.5 

-2.1 s.1 

8.8 

ti.i 

4.9 
4. G 
4.4 
4.5 
4.5 
5.0 
5.5 

' r  1.d 

10.2 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

t'oon 

1 

2 

3 

4 

5 

G 

7 

8 

9 

i n  
11 

iidn't 

5.1 

4.C 
3.t 
3.( 
3.1 
2. t. 
3.1 
3. (i 

6.1 

5 . 5 .  11 

4.5 i 
4.0 ' -1.0 
4.11, " 

3.8' 6 1  

4.ti ' I  

7.1 l1 

4.1 I " 

I 

7.5 1 4 . 3  
7.0 " 

G.5 I -4.4 
6.51 " 

G . 5 ,  6 '  

( . r  
J..) " 

9.01 '( 4.5 

2 1  

5.5 

i . 1 1  

i.*{ 
i .1 
6.4 

4.1 

2.0 

9.3 

5 . 5  
9.(1 
6 . 0  

3.11 
5.5 

>.ti 

1.4 

3.1 

1.7 
5.1) 
4 . G  

- -  
1 .iJ 
r r  

4 . 6  7.6 

" 10.9 

4 . 7  12.3 
4 . t ;  12.7 
4 . 9  12.4 

12.7 I " 110.1; 
l : L l )  -2.2 1n.s 
13.7 ,  " 111.5 
13.7 : -2.3 11.4 
13.5 ! " 31.2  

" : l O . I i  12.9 
12.1 

11.1 

9.1 

i . S  

6.3 

ti.3 
5.5 

9.0 " j 7.9 -5.n , i 1 . 4  

" !).I 

11 

'1 

" 

" 

11 

'1 

11 

'L 

6.7 

5.2 

4.5 
4.5 
4.2 
4.2 
4.7 

5.6 

-2.4 

-2.5 

-2. ti 

-2.7 

-2. E 

-2.9 
" 

9.7 

S.6 

6.5 

5.1 

3.5 

3.4 
2.6 
2.5 
3.7 

Lh.3 -5.3 I::.l\ l!l.!l -6.3 13.1 
1P. l l  1' 12.7l!I .! l  
17.G " 12.:3 15.7 -(;.A 

" 

" 

-G.5 

11 

-6.7 

- 4 . 8 ,  
-C.!J 

-7.0 

" 

" 

13.1 
10.: 

11.: 

8.1 

6.1 

4.1 
3.c 
3.: 
3 . :  
3.1 
4.1 
4.: 

1 

l d  

. I . -  - r  

' I  

11 

11 

1' 

1. 

! 
6.4 ,  (' j 5.2 

i.ii 1' 1 6.5 

0.41 -1.3 I 9.1 

1.8i ' I  i10.5 
2.8 I 111.5 

11 . i . 2  
i 

1' 1 9.2 

-0.9 10.5 
' L  lfl.9 
" 11.8 
11 11.8 
1' 11.2 

11 10.5 

5.5 -3.0 
ti.8 -3.1 ~ . 

8.7,  -3.2 , 6.5 

11.0 -3.3 , i . 7  

.3.7 ~ -3.4 10.3 
\ 

14.4 ' -3.6 10.S 
14.5: 2 3 . 7  10.8 
.4.6 ' -3.s 1 1 . 0  
4.1 -3.9 l l ~ . 5  
:!.ti I 4 . 1 1  9.6 

i 

(' ! 7.1 

1' : 9.c 

9.4 17.8' " 12.4 17.5 
6.911s.5 ! I . : <  1B.5, -.-1.5 (' 13.(li17.9 13.0 l t ; . l l  

-7.1 10.4  
" 1II.P 
" lo.& 

l . 5 !  " 

1.1 j " 
! 

! 
3.2; " s.3 U.G -1.5 ' 9.1 

2 
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SERIES I.-TIDAL OBSERYATIONS FROM OCTOBER 10, 1853, TO DECEIlBER 28, 1853. 

Hourly observations 011 the pulley-gauge. Adopted reading of mean l c ~ e l  7.0, expressed in units 
of the  scale. Increasing numbers iudicate rise of water. 

November, 1853. 

i Menn l i t h .  Red. Ref. 18th.. Ked. Ref. 19th. Ked. Ref. 
wlnr  t~ obs. I i 10 obs. 1 j t o  obs. 
hour.  lrvcl. level. level. I 

17.8 -7.2 IO.(; 
1 17.0 '' ' 9.6 1.0 '1 

2 16.0 '  -7.3 1 6.7 20.0 

- -- 
1.4'  t l 2 . 3  1:Li 

' 31.:3 -7.6 '12.ii]l;.5 6 '  g.$ 

Ref. 
Jb3. 

- 
6.7 
7.1 
i .4  
7.4 
i .4 
7.4 
6.6: 

5.8 

6.0 

5.7 
5.4 
6.3 
5.1 
5.2 
5.2 
5.7 

6.5 
I C  
1 . 1  

9.2 

9.8 

0.0 
.O.l 
9.9 
9.9 
9.8 
9.3 
6.0 

ti. 7 

5.6 

4.0 
4.0 
3.9 
3.8 
3.7 
4.0 
4.5 

I I l s t . :  Red. 
tu 

level. 

I 
r C  
1 . 1  3 . h l t 3 . 2  
i . 9  3.!1 I '1 

6.0 4.3:  +3.1 
6 . 0  4.4; +3.0 
7.9 4.5,  +2.9 
7 .3  4.5 1 1' 

ti.? 4.0'  +2.8 

3.9 3.2 f2.6 

3.G 3.5 +2.6 
3.4 
3.2 3 .3  , +2.4 
3.0 3.0 I " 

3.2 3.0 ~ +2.3 
3.2 2 . 6 '  '1 

3 .3  2.!) ' I  

3 . 0  +2.2 
G.9 3.51 " 

I 
9.3  4.3 I' 

9.6 5.G +2.1 

0.1 7.2 ' +2.0 i 
0.6 6.0 j +1.8 
0.7 I 

0.1 6.4; +l.G 
0.1 8.51 " 

9.8 6.5 +1.4 
9.1 8.5  " 

S.5 6.5 +1.3 

i.ti 4.6i +I.Z 

5.8 5.6 ~ +1.1 

e.0 ! '1 

4.3 4 4  + l . O  
4.4 ~ 

4.1 3.1 +0.9 
4.3 3.1 " 

4.4 3.1 ' f0.8 
4.1 3.1, +0.7 

7.3 -9.6 
7.5 
7.tj 
7.G 
i.(i -9.7 
; . ( I  
I;..; 

3.li I' 

3.4 -9.6 
3.2 '1 

:Lo (1  

y.c, " 

(' 
'' 
16  

6 '  

" 

:;.(I ~ '1 

3.0 I " 

3.1 i '' 
ti.i I (  I I1 

9.7 I 

".' i ' I  

9.5 i -9.9 

I .O ' 4-9.6 
3 . 5  j t i . 2  
5.3,  +4.6 
5.2 , 6 6  

5.0 ' +4.8 
4 . 3  " 

3.9 +4.G 
! 

3.2 +4.4 
I 

1.1; I +4 2 
1.0' " 

0 . 3  +4.0 
n.4 6' 

0.1; : -t 3.6 
n.;i t i  

0 . h  I +3.6 
( I . . ; :  '1 

- r  -1.d 

I 1  

I &  

-7.4 

' I  

11 

C ., 
- I . . >  

" 

' 
" 

-7.2 

I' 

-i.l 

12.5 lti.0 I 1: 

10.9 15.1 ! -ti.6 

9.0 13.F " 

ti.9 11.4 I -6.9 

ti.llO.2 1' 

'1.5 -7.0 
-0.1 ! I .U  ~ -7.1 

(1 .5  10.2 ~ -7.3 
2.3 : 

4.i 12.0: 

r . .% 14.9 -7.4 

! 

I 
I 

(1.2 l ( l . 1 1  j -7.2 

C .  

!I.!) 17.3 1 1' I 

3 14.9' -i.4 ~ 7.5 16.0 I ! I  6.3 16 0 

i.0 14.5 

1.5 12.7 

3.3  12.u 
2.5 
l.!! 1l.G 
2.s 11 &' 

-.I .) ,, $1.: 
111:; 

4.i !12.4 

7.5  14.5 

$I.!) 17.5 

9 . 0  " I 1.1 - - -  
i 9 . 0 ,  - i . 7  I 1.:; i . 2  

lO.CI '. : 2 . 3  7 . 5  
8 11.0 I' ' 3.3 7.~4 

! I . G  

" 112,s ll9.11 

" 3.1 
'i L1 

1 3 . 5  *k.7 
" 4.1 F.0 

l( l .:< 

20.5 
2 19.0 

3 17.0 

4 16.0 

5 12.0 
11.4 

6 11.0 
11.11 
11.0 
11.4 

6 12.U 

9 14.5 

10 17.5 

- L  

1 . 1  

5 .2  

l i . O  

15.2 

13.5 4.1 
3.1 

13.2 
1:;.1 
1:;.1 

~ 13.5 
13i  

2.a 
3.f 
4.1 

6.4 

11 19.7 -7.6 11.9 16.2 

lidn't 1.4 +12.2 13.G lfi.5 
(11.5 1 
I t  

1.2 j 

Nov. 17. "lie wale rends n p  t o  211. hence the reading 1.4 at midnight is equivalent to 21.4. 
S o v .  21. At 1 P. 11. the upIw l i i i i i t  of tlic scale \\-a> reached, tlia index wp3~ clianged afterwards. 
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5.8 

ti.2 

tis 
6.7 

7.0 
ti.9 
6.9 
7.0 
i .0 
6.9 
6.7 
6.7 
6.G 
6.8 
ti.6 

7.3 

F. l  

8.8 

9.6 

9.l; 
9.9 
9.6 
9.7 
9.9 
9.4 
9.0 

7.5 

6.4 

SERIES I.-TIDAL OBSERVATIONS FROM OCTOBER 10, 1853, TO DECEMBER 28, 1553. 

Hourly observations on the pulley-gauge. Adopted Eading of mean level 7.0, expressed in units 
of the ficnle. Incrensing nnmbers indicate rise of water. 

i. t; 
6.1 

9.1 

10.0 

10.5 

11.1 

11.6 
11.9 
12.5 
11.1; 
11.0 

9.5 

9.0 
6.8 
s.0 
P.9 
9.9 

10.3 

11.4 

12.6 

13.5 
13.9 
14.G 
14.9 
14.4 
14.4 
13.7 

12.8 

Mean 
solnr 
hour. 

1 0 . 4 :  -6.4: 4.0 
10.7: -6.5 4.2 

1 I 

11.2 -6.6 4.G 

12.5 / -6.7 I 5.6 

13.6 I -6.9 6.7 

I 

! 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Yoou 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

fidn'i 

1 4 . 6 '  " 

14.7 -10.4 

15.3 '-10.5 

15.5 '-10.6 

16.5 " 

1Rd. 

- 
4.7 

4.3 
4.3 

4.7 

4.9 

5.9 

November, 1853. 
. ~- -_ ~ _ _ _  -- 

Red. Ref. 
to obs to , t o  obs. , I level. i : level. I level. I 

to , obs. 
lerel. I 

I 

13.7 ' I  3.3 15.3 -12.1 
19.3 I' 2.9 14.9 " 

13.1 -10.3 2.< 1l.i -12.2 
13.0 '' 2.7 14.5 '* 

I 14.6 " 

13.2 -10.4 2.3 11.5 -12.3 

16.0 " 5.6 15.ti -12.4 

I 
5.6  +0.2 I 

I 
6 . 2 i  i.O : -0.2 0.0 

7.0 -0.3 

c r  

- r  
I . . )  I -0.5 

7.6 I -0.7 
{ . . I  I -0.6 

i.8 -0.8 
7.9 -0.9 
7.s -0.9 
1 . 1  -1.0 
7.7 6 6  

1 . 1  -1.1 

I; 0 -1.2 

6.6 -1.3 

9.6 -1.5 

0.4 -1.6 

1.4, -1.8 

1.6 -2.0 
2.0 : -2.1 
2.0 -2.2 
2.0 -2.3 
2,3:  L L  

I.$ -2.4 

c -  

c c  - - ,: 1 . 4  

I 

1.4, ' I  

0.0 -2.5 

9.0 -2.6 

6.2 -2.7 

! 

! 

-3.9 7.7 
6.0 

4 . n  8.5 
4 . 1  ~ 7.5 
4 . 2  ti.$ 

4 . 4  5.1 

-4.5 4.5 
" 4.3 

4 . 6  3.4 '' 4 .3  
-4.7 5.2 

: 

-4.8 I 5.5 

4 . 9  : 6.5 

-5.0 , 7.G 

-5.1 I 8.4 
-5.2 5.7 
-5.3 9.3 
-5 .4 9.5 
-5.5 i 8.9 
-5.6 i 6.8 

i 

15.7; 
lti.0i 
15.6 1 
15.2' 

15.7 
I 

16.0' 

15.5 
15.5 ! 
15.4: 
15.2 

I 

15.8; 

16.0: 
I 

16.4; 

18.1 
19.1 
19.6 
I ! l . i ;  
19.8; 
20.01 

5.5 112.5 

8.3 

7.6 

8.1 

-3.3 ; 4.5 
-3.4 , 4.i 

I 
-3.5 j 5.6 

I 

i 

I 

-3.6 I G.4 

-3.7 j 6.6 

-3.6 ! 7.3 ! 

20.0 -10.81 
211.2 " , 

2O.(l . " , 

19.6 '-10.7 
19.5 " j 

I I 

9.2 
9.4 

6.i 
E 3 

9.2 

20.9 -10.G,10.3'22.6~--12.7 
21.2 " '10.ti 23.h:  " 

21.5 -10.7 10.6 uM.5,-i2.8 
31.1;: I' llO.9 2 1 . 7 !  " 

21.3 -10.6 10.5 2 4 . 6 ,  ' I  

3.2 
2.6 
2.5 
2.3 
2.2 
2.5 
3.2 

5.7 

5.7 

7.5 
i .4 
i .2 
& ! I  
7.4 

16.3: " ! 
15.7: I 
15.4 

15.0 ' 

! j 

15.1 I 

-7.1 , 

! 
-7.2 i 
-i.3 ' 

5.0 
4.5 
4.4 
4.3 
4.4 
4 . j  
4.9 

-7.4 I 

-7.6 

16.2 '-11.0 I 7.2 21.4 j-13.0 
I 

17.1! " I 6.1 16.41 I' 

~ I 
15.2'-11.1 : 4.1 17.1 I " 

14.9' " 3.f 1 5 . C  j " 

14.6 -11.2 ! 3.4 15.7, I' 

-9.0 9.1 
-9.1 10.0 
-9.3 10.3 
-9.4 l ( l .3  
-9.5 10.3 
-9.7 10.3 

-7.8: 6.2 17.8: " 1 
' I i  I I 

17.0 " 

19.1 I' 

20.0 
20.5 

-8.0 
-6.1 
-6.2 
-8.3 

1::: I 
-8.8 I 

I 
6.4 

8.5 

9.4 
9.9 
9.9 
9.9 
9.9 

17.5 -11.3: 6.2 15.9 2.9 
16.4 " ' 3.4 

19.3 -11.41 7.9 17.7 ' I  4.7 

20.9'-11.51 9.4 20.0! 6' j 7.0 
22.0' ' I  JO.5 I j 

22.8 '( 111.2 i : 
22.1 '-11.6 110.5 22.0 ' ' I  I 9.0 

21.9 -11.7 11.2 23.il x1.7 

-6.7 8.0 

-5.9 6.9 

, -6.0 6.5 
I 

19.41 -9.8 9.6 20.4 -10.: 
1 I 20.4 

16.51 -9.9! 6.6 20.4 " 

I 20.1 
18.01-10.0' 6.0 19.6 '' , I I 

. 
9.6 22.9,  " . i11.2 2 : m  '1  '10.9 
9.:j 23.1; -ii.$io,s Z J . ~  '6 in.> 

: I  

I 

7 . 7 '  -2.8 ! 4.9 11.5) -6.1 5.4 7.2 

1 . 2  -3.0: 4.2 10.9, -6.2 j 4.7 5.8 
7.4 -2.9 4.5 i - '  

116.9 " ~ 5.7 I15.G I' 

-I. C ) ' ) 1  " ' 10 . : iM .O!  6 '  ' 11 ,O  
21.6 -11.91 9.7 23.5, " 12.5 

I 21.1 ' " ; K . 1  
19.7,-12.0: 7.7 20.F ~ 7.6 

: 9.9 
.11.1 
11.7 
ill.9 
i12.0 
11.5 
'10.9 
i 
I 9.8 

s.4 

j 5.4 
I 

i 4.1 
! 2.8 
: 2.7 
: '> 6 
1. 

Nov. 36. From 11 A. M. of this dag two reading are given for eaoh half hour ; the mean of the two observa- 
The two corresponding readings agree generally within a few tenths, the differ- 

Nov. 26. Orders were given to observe and record careful soundings hy lead line at the tide hole every day 

tions has been iuserted above. 
ence being due to the effect of the small waves. 

at twelve o'clock. 
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PERIE.5 I.-TIDAL OB6ERVATIONS FROM OCrOBER 10, 1853, TO DECEMBER 28, 1853. 

IIourly observations on the pulley-gauge. Adopted reading ot mean level 7.0, expressed i1 i  units 
of the scale. Increusiiig uumbers indicate rise of water. 

Hcan 
i1,lar 
lour. - 

1 

2 

3 

4 

5 

ti 

7 

6 

9 

10 

11 

boll  

1 

2 

3 

4 

6 

l i  

- 
I 

8 

9 

10 

11 

lidn'l 

November, 1853. 
I 

!9th.' Red. Ref. 

I level. 
to , o b .  

--- 
LS.7 1-13.U. 5.7 

15.s L l 2 . 9  2.9 

1?.2 
17.1 
15.2 

L1.5 

F . i  
b.2 
7.11 
7 . 2  
i.1 
;.4 
i . a  
!l.2 

10.CI 

-5.t 
" 

' I  

" 

' L  

I1 

-5.s 
I' 

" 

" 

' 
,I 

'1 

13.3.  " 

14.6 (' 
15.9' " 

16.5 : " 

I li.5 " 

I L 3  " 

ll:.li 1' 

4.2 

- r> i . l  

11.1 

12.9 
I:;.:< 
13.4 
1:;.s 
12.4 
11.3 
9.4 

5.!l 

?.!I 
2.4 
1 .o 
1.4 
1.3 
1.1; 
2.11 
:;.-I 
4.2 

7.5 

!l.0 

1 I.'. 1 
10.7 
111.; 
lo..-> 
10.3 

December, 1853. 

Ith. Red. Ref. 1st. Red. Ref. 1 to obs. to ohs. 
level .  ' level. ------ 

_ _ _  _ - _  
3.1 -5.6 7.3 15.0 -Lti 8.4 

9.3 ' I  3.512.4 " I 5.8 

7.2 I' 1.4 
7.0 " 1.2 
t i 2  " 0.4 
5.!1 " I ) . ]  
ti.b " 1.0 
F . 2  2.4 
!!.I; 3.s 

1.5 5.9 " 

I6 

9.2 -6.7' 2.5 

6.2 -G.S 1.4 

6.0  " -0.6 
5.6  " -1.2 
6 .5  -I;.!) -11.4 
I;.;  16 -0.2 
7.s -7.0 0.5 

2d. KFd. ! Ref. 3d. Red. 
to ' ob. to 

level .  level. 

li.0 -hi : 9.3 - - -  
.?.I; 'l I 6.91!1.3-9.9 

15.6 " 

,5.5 --I;.% 6.7 17.8 (' 

12.1 -S.9 3.2 1I;.o ( I  

1 
! j  

10.1' -9.0: 1.1 14.1 6' 

6 . 0 '  -9.1 -1.1 11.1; '1 

7.3 '1 -1.3 
i.1 -9.2 -2.1 10.1 " 

! I . O  -9.3 
!l.S -!).A 

! 

I?.!) 

1ii.!i 
111.3 
lI).tl 
I0 . l i  
II1.C; 

12.0 

14.!l 

17.0 
1x.1 

-0.3 9.; 'i 
0.4 9:; 1' 

10.0.  " 

1.0 11.2 " 

5.0 14.2' " 

fi.lll;.o 

10.4 I S . 3  " 

12. .-> 

21.5 'i 

9.P 2v.5 10.0 

6.2 18.0' 10.1 

" 
' 2.!) 15.7 " 

6' (1.314.5 10.2 
(1 11.3 
'a 0 . I I  11.9 ' 10.3 
'1 . l l . f i l l . 2  " 

4.2 17.1, 6' 1 1i.1 

1.i 14.0 -11.1, 2.!) 
12.5 " ~ 1.4 

0.2 11.4 -11.2 
-0.2 11.3 (' 
-0.411.5 " 

0.1 12.0 -11.3 
1.3 12.0: LL 

4.3 13s : ' I  

6.1 IiL-11.4 

8.4I!J.P I' 

1l .S 21.5 -11.5 

12.7 23.6. " 

I 

12.6 !?Ai " 

12.8 2 5 . 2 :  '( 
11.c; 2 4 . 3  

7.9 21.6 

10.5 23.9 i ' I  

0.2 
0.1 
0.3 
0-7 
0.7 

2.5 

5.9 

8.4 

10.2 

12.3 
13.2 
:3.7 
2 s  
2.4 

'0.3 

I 
I 

-0.113.3 " :l.Y 
0.8 13.1 " 1.6 

1 3 . 3  " l . P  
3.1 14.0, (' ' 2.5 

Nov. 29. Tide register correc t4  nt iinon. Soanding at noon 7 f:tt i i . .o  feot?4 inclles,register 18.2. It may be 
*emarked that souiidiiisx arc sul>ject to uiicertaiiity in case of any drift of the ice field in wliicli the vessel was 
rnhAled,  allti also i l l  case the IJOttOnl br soft. %me a~low;c~ice must lw iu:idt: for stretch of the line. 

Fallr. Fwl. lurh. Ilrg. 
Xior. 30. Ponnding at noou i 2 :i 15.2 (This soundins wns not used, apparently not reliable.) 

i 5 ti 22.7 1 A meail correction was used for these days, as deduced 
P 0 0 02.0 from enveloping ctirres and the soundings. 
i 4 o 22.o 1 

' I  Dee. 1. 'I  s I! 0 20.2 
$1 2. " 

I .  3. " 

II 4. " " 
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31h. ' Red. Ref. 
, to Ob& 
: lWt.1. 

-----.- 

~ ~ 

SERIES L-TIDAL OIlSERTATlOX6 FROM OCTOBER 10, 1853, TO DECEMBER 28, 1853. 

Kourly observations on the pulley-gauge. Adopted reading of mean leveI 1.0, expressed in units 
of the scale. Increasing numbers indicate rise of water. 

.- - ._ __. ~ -. - ._ 

6th. Red. 'lief. 
~ to lobs. 
, level. I 

I 

1.2 
1.4 

2.4 

3.3 

6.6 

E.; 

9.6 

7 .3  
7.1 

7.5 

6.2 

9.5 

11.2 

12.3 

I- 'I d . . .  

1.3 11 10.P1:1.0 
1 . t :  -0.ti 11.2 
l . G  " 11.013.Y 
1.2 -0.7 l(1.5 
0 . 7 .  " 10.11 

9.7 -0.6 . 6.9 

13.1 

13 .5  
13.3 

11.6 

7.1 

3.6 
3 . 7  
3.7 

9.6 -2.6 

9.2 -2.7 
6.ti -2.t: 
8.2 -2.9 

10  

11 

75.5 -14.5 1.0,24.9 -22.9 2.0  
15.6 -14.f;, 1 . 2 9 5 . 0  -23.1; 1.9 
1ti.1; -14.; ~ 1 . 9 . 9 . 7  -23.3: 1.1 
19.1 -14.S; 2.:ji"4.i - -23.5!  1.2 

j IZ.7 -23.7' 1.0 

December, 1853. 

dean 
, o h  
Lour. 
_. 

Xed. lief. 
to . ubs. 

level .  

ith. I Red. Ref. 
j to obs. : level. 

+1.4 3.7 
--- - 

4. 7 

5.2 

7.9 

9.0 

0.0 

1 .0 
2.1 
.1.9 
2.5 

2.0 

2.1 

4.3 

5.1  

5.ti 

6.0 
G.9 
6.5 
ti.$ 
6.5 
G.4 
ti.(] 
S.2 
5.4 

3.9 

3.3 

4.c 

6.1 

7.1 

9.5 

9.7 

9. i 
! l . ! l  

-2.i  

-3.1 

-3.5 

-3.9 

-4.4 

-5.0 
-5.2 
-5.4 
-5.; 

2.3 
2.5 
3.1 
3.7 

4.7 

5.6  

5.0 
F.O 
9.1 
9.F 
9.!) 

1.3 

1.4 

2.4 

3.3 

I 
1 

2 

19.7 (-11.6 8.1 20.1 1-15.3 4.6 
20 .2 '  " 5.G 
20.5 1-11.:, 8.8 71.6 '-15.6 
").SI " ! 9.1 22.1 :--lti.1 

i l . 0  3.5 
+@.8 3.9 
+U.i  4.4 

+0.S. 5.2 

-0.3 5.9 

! 

0 . I I  I 7 .0  
-0.7 7 . 3  
-1.5 7.G 
-2.2 7.6 
-3.0 ti.9 

-4.5, 6.8 

-6.0, 5.4 

-7.5; 4.9 

-9.@ j 4.2 

5.8 
ti.O 
(j.1 
5.5 
5.ti 
5.4 
4. Y 

3.G 

3.4 
2.4 

5.5 
-1.9 5.2 

&' 5.3 
- 2 0  5.5 

" 6.2 

-2.1 7.4 

- 2.2 9.0 

" ,10.1 
I 

-2.3 10.7 
'* 1O.S 

-2.4 1V.9 
11.1 

-2.5 IO.& 

I' ' 9.3 

1 .-I 1 -0.2 
].ti " ?ii -0.3 

3 . 6 1  
9.1 ~ 

7 .@ ~ -0.4 

(1.3 -0.5 

20.4 !--11.8 i 6 . 6  '>" ' .--I 6.4 
19 . ! l ,  " ' b.1 22.4 -1li.d 
19.2 1-11.9 5.3 22.5 -1ci.9 

i I 22.5 -1i.l 
17.9 '-12.0 I 5.9 22.1 17.3 

17.1 .-12.1: 5.0 21.2 1-17.6 

14.i , - ]2 .2 '  2.5 21.:$!--17.9 
14.3: " ' 2.1,211.5 -1s.1 

i I- 
! 1 

2.4'  -5.9 
.2.5 -ti.] 
.2 .3  - 4 . 3  
1.7 -G.5 
2 .2 ,  -ti.5 

.1.2: -7.3 

6.0 -0.9 

4.: '* 
4.7 -1.0 
4.7 '. 

5.2 -1.1 

7.2 -1.2 

(1.2 1' 

1.2 -1.3 

.1.1, - i .7 3.6  -10.5' 3.1 
4.1 -11.2 2.11 
5.11 -E@, 3.tl 

j 

i .2 

(i.5 
5.8 
5 . 3  
5.4 
5.7 
1;. 1 
ti.ti 

7.0 

7.9 

6.4 
6,7 
3.3 
! ) . I  
! I . >  
!I. 1 
8.1 

7.1 

5.3 

i.1 -13.1 

9.7 ,-13.G 
'3.4 :-13.2 

3 24.1 -13.3 
24.3 -13.2 

4 24.1 -13.5 

5 23.2 -13.7 

ti 21.6 -13.9 

7 16.9'-14,1 

8 15.2 -14.2 

!1.3 -14.2 

!4.? -14.i 

4.!l +1.$ 

5.3 +4.4 
5.7 4-4.2 
(i 4 , i4.11 '10.4 
fi:!. +:;.s jIO.tj 

1.2: +3 . i ,  6.5 

7.0 +3.6 (IO.(i 
6.7 +:<.-I 10.1 
ti.0 + 3 . 2 :  !).i 

2 . 9 ,  +2.2 5.1 

2.11' +l.d 3.t 

2.8 " 11.5 11 .9  -3.5 
X.0 -1.4 11.1; 12.2 i " 

S.2 " '11.5 12.9. -3.6 
3,l -1.5 11.6 12.7 -3.7 
2.4 " ,11~.91:3.0 -:<.s 

: 1 x 0  -:;.!I 

.1.1 -1.6 9.512.t; -4.11 

9.6 " 5.2 11.2 -4.1 

8.2 -1.7 ' 6.5 9.5 -4.2 
i 

Fzth. Fwl. Inch.  I:*,& 

Dec, 5 .  Soundins a t  noon 7 1 0 20, clianged to 19. On tliwe dsps the corrections dtdnced 
h j  enrt,loping curves or souudings 

(i 4 0 11.1, c1rnngi:d to 11;. agree very well. 

1' " 9 .6 . )  

1' I;.  " " G 5 0 25 

( 6  +. 6 '  " 6 :i 7 1:i.t; 
" 9. ' I  I' L; 4 (I 7.G (The meaii of the two readings is S.0.) 
I' ](I. ' I  '< (; 4 6 9.7 ( " " ' 

I '. - 'i 1' 
I .  

Prom the 9th to the 18th of December the corrections deduced from curves and soundings differ hp n cnnfitnrit 
The differences are partly due to imperfect soundings, partly tu >udrlt?n c l i a ~ ~ c r s  of thv pullry- 

The heights Siren, as cnrrrctwi hy the soundings 
The soundings were increased 

if nearly 4 feet. 
?aupr (see readinps 1mtwt:en noou and 1 P. hi. on thc !Mi). 
rnd curves1 nrp, during this pctiod, of little value, the times being Iws affected. 
'y 4 fwt, cxlnal to n rc!aiting of the mean love1 of 32.1;. 
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3.4 

2.0 

0.9 

0.3 
n.5 

0.4 

SERIES I. -TIDAL OBSERVATIONS FROM OCTOBER 10, 1853, TO DECENBER 28, 1853. 

21.4 -14.0 

20.3 '-14.3 

19.6 '-14.5 
16.9 -14.f; 
18.2 -14.7 

20.7 -14.1 

I 

18.7 -14.8 

IIourly observations on the pulley-gauge. Adopted reading of mean levcl 7.0, expressed in unite 
of the scale. Increasing nnmbers indicate rise of water. 

.. _. . . -~ 

3.5, 

2.3 
1.7 
1.6 
2.7 

11.1 -9.1 

10.21 -9.3 
l0.OI -9.5 
10.0 1 -9.7 
10.2; -9.3 

6.0 

5.3 

3.5 
3.9 

4.3 

13.9 

11.2 

10.0 
10.0 

10.2 

5.2 

3.6 

2.9 
2.7 

20.4 -11.1 

16.5 -11.4 

l G . O  -11.7 
15.3'-11.6 

I 

I 
- 7 . 7 1  3.5 

d' 2.5 i 2.3 
" I 2.3 

12.2 I --E.G 

11.5~ 
11.3; I' 

D.i'21.2.-11.3 !J.!l 
211.2!-11.4 6.6 

7.7 21).3i-11.5 8.7 

5.3 2n.z!-11.7 6.5 

3.3 18.5 -ll.!l 6.6 
2.5 I 

I 

I 

27.0 -1F.1'10.9 2 0 . 5 !  1' 12.5'20.51 Ii 111.6 
27.1 -1G.2 lo.!) 20.2 '' 112.2 
%.+-it;.:; 10.6 19.ti: -S.I : i i .5  2 l . n  -9.0 12.r 
l2..0' P / - - -  ~ i 22.01 ' 6  13.c 
1 1 . ~ .  i - - -  18.2; '' 110.1 22.31 -9.1 13.2 

i 21.21 '' .12.1 

I i I I I :  10.9; P ! - - -  16.21 " 8.1 20.1; -9.2 10.9 

December, 1853. 

bienr 
Bola1 
hour - 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

Soon 

1 

2 

3 

4 

5 

6 
c 

8 

9 

10 

11 

idn' 
- 

lth. Red. Ref. 12th. Red. Ref. 13th.; Red. 

, level. level. I lerel. 
t o  ob?. 1 I to , o b $ .  1 I to 

-------- 
3.9 12.2 -E.& ! i i  I 2.4 

1.6 

9.3 

7.1 

4.3 
3.5 
3.4 
3 . 7  
3.8 

4.6 

6.2 

7.8 

0.3 

1.9 

2.8 
2. I 
2.5 
1.6  
0.9 

7.8 

5.5 

2.7 

1.8 
1.5 
1.6 
1.6 
1.7 

3.6 

5.3 

5.8 

1.4 
- 

6.2 -4.3 

5.4 

6.8 
6.3 
G.5 

6.7 

l . R  

2.4 

3.5 
4.2 
4.7 
5.0 
5.0 
4.7 
4.3 

3.4 

- r  1 .J 

-4.4 

-4.5 
4 . 6  
4 . 7  
4 . 8  
- 4 . 9  

-5 .0 

-5.1 

-5.2 
-5.3 
-5.4 
-5.5 

-5.6 
' 6  

'. 

-5.7 

6.5 1&.5,!--10.7 7.3 W.7,--15.5 
6.9 I I I -7.9 I ' 7.2115.2 i ' I  

26.0 '-14.1 

27.3 -14.5 
127.5 -14.7 
27.3 -14.8 
26.6 -15.0 
26.0 '-15.1 

I 

I 

1.3 ' -5.9 

9.4 -6.1 
y.; -ti.?, 
x.3 -6.4 
F.:j -1i.5 
6 . 7 ,  -6.7 

9.7 -6.9 

* . i y l . P ;  - 1 . 1 :  d . d l l . > . F  -0.A. D.U 1 1  u -y.a, 0.3  
I I I . !  : * . i y l . P ;  - 1 . 1 :  d . d l l . > . F  -0.A. D . U I I I . U !  -y.a: 0.31L3.1 -18.3 
I I 

L3.1 -18.3 
1.h i 

15.2 .-12.4 
2.6 15.6 -12.5 

4.1 17.7 !-12.7 

2.0 15.9 ;-12.3 

I 

I 

21.0 -15.5 I -9.4 6.6 21.0 -15.5 

18.3 1-15.6 
I 

1.2 -7.1 

2.3 -7.3 

17.6 1-15.8 
17.5 I " 5.6 

4.9'11.2/ " ~ 2.9 15.7 

5.5'13 7 " '.4 16.6 I * :  i d  3.7 : -5.C 
I 

19.7 -16.1 

21.5 -16.2 

23.1 -16.3 

23.6 ;-16.4 
I 

5.2 -7.s 
5.7 -7.9 
5.8 ' -6.1 

7.4 2l.!b-l3.3 8.6 " ' 7 . 3  18.8 -9.9 6.9 

22.6'--13.5 9.3 -4 .4 '  6.5 31.3 -10.1 11.1 

5.3, -$.4' 6.9 2:%.:$,--13.7 9.6 8.9 22.4 -10.3 12.1 
! 2:3.4:-1:3.8 9.6 8.S 22.9 -1f).4 12.5 

b.7 23.0-10.5 12.5 

7.s : 

5.8 -8.3. 7.5  2:<.2:-1:j.ti 9.6 
r r  

3 . 7 ; - 8 . G '  5.1 23.4. 13.9 9.5 !- 

Fsth. Frrl. Iiirh. Ib-g. 
Drc. 11 .  Sounding nt nmn I; 2 I, 13.3 

' I  12. " , 6 4 0 l!J.!l 
" 13. I' " 7 1 3 13 .3  (Changed from 26.8) 

7 2 2 1!1.1 I' 14. 6 '  i' 

' 6  15.  I (  li 7 4 0 3 . 2  
" 11;. 'l " 7 3 ti 27.6 
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I 
~ 5 . 1 1  -4.2 10.9 
1 5 . 3  -4.4 10.9 
15.21 -4.5 10.i 
14.2i 4 . 7  9.5 
13.5 3 . 8 ,  E.7 

1 2 2  -5.2 7.0 
I 

SERIE6 I.-TIDAL OBSERVATIOXS FROM OCTOBER 10, 1853, TO DECEMDEK 28, 1853. 

Hourly observations on the pulley-gauge. Adopted reading of mean level '7.0, expressed in units 
of the scale. Increasing numbers indicate rise of water. 

2i.4~-11.0'10.4 21.6 
22.4 -11.1 11.3 
22.9 -11.3 11.6 Z . 2  
22.3 -11.4 1O.S 22.4 
21.3 -ll.ti! 9.7 22.5 

I I 22.9 
21.0 -11.9 9.1 22.3 

I 

December, 1852. 

7.1 

6.9 

5.3 
4.5 
4.1; 
4.!4 
5.3 

6.3 

21.7 

20.9 

l !J.:;  
I!l.1 
19.11 
l!l.(J 
19.3 

"0.3 

9.6 -t;.l 3.5 
1 . 4  --ti.3 1.4 
8.0. -ti.4 1.1; 
5 . 7 .  -G.5 2.2 
9.5 - 4 . 7  2.8 

r -  
17.1 -12.6 
l i . 2  -12.i 
17.1 -12.s 
17.F -12.!) 
18.3 -13.0 " 5.4 

-7.9 111.3 
-s.o 111.4 
-4.1 10.4 
- 4 . 2  lo.:{ 
-5.3 9.1; 

24.4 -13.4 11.0 24.5 -14.1 ' lo.4 

24.i -13.5 !11.2 25.3 -14.2,i l . l  

25.0 ( I  j11.5 25.8 -14.3111.5 

I ' 

5 . 1 ~  " 111.5 5 . 0  " !]().S 

- 
lth. 
# 

- 
1.1 
1.2 
5.0 
5.7 
5.7 
5.0 

3 . i  

2.1 

1.4 
1.1 

__-- __ -- 
I 

level. 

Red. 'Ref .  
to jobs. 

level. -- 

!Oth. Red. Ref. 21st. Red. Kef. 2?d. 
to obs. 1 , to o h .  1 

, level le \e l .  ------- 
lean 17th. Red. 
olar * to 
our. level. 

24.0 -16.5 
1 23.7 -16.6 

--- 
+:LO 
+2.9 ' 

+ 2 . i  
+2.5 
$2.3 
+2.2 

+2.0 

+l.S 

+l.G 
4-1.4 

7.1 
i.1 
1 . 1  
8.2 
8.0 
7.2 

5 . i  

3.9 

3.0 
2.5 

c c  

-17.C 
" 

" 

I 1  

11 

I 1  

It 

I 1  

11 

'1 

I t  

li 

-1 7. ( 

? 

7.5 2S.4 
7.1 2x4 

23.4 
i.1 23.2 

22.8 
6.2 21 . i  

4 . i  20.2 

3.7 21.3 
3.1 

2 23.6 ,-16.'7 

3 22.9 1' 

4 31.5 -16.S 

G 20.5 I' 

l!l.9 1: 

6 19.G -1G.9 
19.7 

7 20.2 

I 

10.5 I -5 .5  ' 5.0 119.3 '-12.2 

10.1, -5.5 4.3 116.3 :-19.4 
I 

5.0 +0.G ~ 5.6 I 

0 . 7 '  -11.8 l(l .4 
0.7 -0.5 10.2 
(1.7 -0.6 10.1 
0.6 -0.8 9.s 

9.0, -1.0 F.C 

E.2 -1.2 7.i 

8.5 I--1.5 : 7.C 

7 . i  -1.7 6.t 
7.6 -1.9 5.;  
7.6 -2.0 5.1 
9.s -2.2 7.t 
0.4 -2.4 E.( 

1.6 -2.s 6 . f  

3.1; -3.2 10.' 

5.7' -3.6 i E . 1  

11.3' -7.1 4.2 19.5 -13.2 1 1 :  
13.1 

lti.9 

18.2 
1 s.1 
lF.5 
1.h.i 
17.9 

2 20.0 

3 lS.6 
I 

-17.6' 0.9 - - -  
0.7 
(1.6 - - - 
0.1; 
(1.7 - - -  
O . r  

_ _ _  15.2 

4 lS.5 
16.3 

5 18.2 

6 16.31 I' 

16.21 'i 

' 
" 

7 P4 16.31 I ? 
- - -  
- - -  15.4 

_ _ _  16.0 

- - -  l i . 6  

- _ _  20.2 

_ - -  I 

Falh. Fccl. I n r h .  Rcgisler 
Dcc. l i .  Qoutldin~ at noon i 5 0 30.0 c l r a n ~ d  to 23.0. Results doubtful. 

'1 ]Fa 1c 'i 7 5 3 31.3 (=11.3). Tide register broke down a t  2? P.M.; was re. 
'' 19. No sounding taken. [paired and observations commenced a t  i 1'. AI. 
1' 20. 
11 21. s u n d i n g  a t  noon 7 3 6 21.5. Correction at noon by souudings 12.3, by curves 11.5. 
" 22. " 6 '  7 3 6 21.7. Mean correction -14.0. [mean adopted, 

' I  61 

The heights on the 18th and 19th have been rejected. 
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Mean 

hour. 
rolnr 

1 

2 

3 

4 

5 

SERIES L-TIDAL OBSERVATIONS FROM OCTOBER 10, 1853, TO DECEMBER 28, 1853. 

IIourly observations on the pnlley-gauge. Adopted reading of mean level 7.0, expressed in units 
of the scale. Increasing numbers iudicate rise of wntcr. 

23d. Red. 

, level. 1 t o  
--,- 

I 
Z(1.0 '-15.2 

21.1 -15.3 

22.0.--15.4 
I 

22.i;-15.5 

23.0!-15.G 
23.1 I 'i 

December, 1853. 

! lerel. ' 

5.6 

G . G  

7.2 

7.4 
i . 3  
- _  

ief. 24th. Red. Ref. '25th.: Red. Ref. 
ibs. 1 to mobs. 1 : t o  obs. 

! level. ' level. ------- 

j l!I.3 " 2.4 

! 
19.7 " i 3.7 19.6,-17.0 2.6 

21.0 ' I  1 5.0 2V.3 -17.1 3.2 

21.7 -15.9 5.8 21.6 -17.2 4.6 

22.0 I' ~ G . l  23.4 -1i.3 6.1 
! 

7.4 23 4 " ~ i , 5  
;.I&,; 'i - -  1 . 1  

24.9 -17.4 7 . 5  6.9 

9.2 

1 
-2.4, 4.5 

I' 6.8 7.2 

C.5 

21.:).-1ti.O 5.9 

20.1; -16.1, 4.5 

i 

i 
i 

1!1.4 - 1 ~ 2 .  3.2 
]!1.3, 'I 13.1211.; 
2Il.4'-16.3 4.1 

21.4; " 1 5.1 
I I 
I 

33.G -15.6. '7.8 25.3 -17.5 7.6 
8.0 2I3.1 " I 7.3 .>r - 

22.9 ! 7.1 26.G -17.6 8.0 
: 25.G " 6 .0  

0'2.3 I' I 6.5 25.1 ' I  7 .5  

21.2 " j 5.4 2:i.G -17.7 5.9 

21.0 : 6.2 22.9 - 1 i . S  5.1 
" 4.9122.:; " 4.5 

21 .:1 5."/::.;; '' 4.1 

".I.;] 

I 

211.3 -15.7 4.li'Z.(l -IT.!) 4.1 

21.i " , 6.0 __.- -16.0 4.2 

Red. I Ref. 
t l l  , obs. 

level. ~ -- 
-0.4 I 2.7 

& (  ! z . : j  

-0.5 I 1.e 
ii ' 2.2 

-C.G , 2.9 

1 2 4  

-0.7 I 4.0 
~ 

'1 j 5.9 

-0.8 , 7.7 
I 

-0.9 ' 9.7 
! 

-1.0 lI'J.9 
" 11.2 

-1.1 '11.11 
" 111.5 

-1.2 9.8 

--- 
1.9 +1.4 3. 

1- 

3.7 
2.7 
2.3 
2.7 
3..? 

73.0 

4.7 

6.6 

6.5 

10.6 

11.9 
12.2 
12.1 
11.1; 
11.0 

9.2 

(19.5 " 2.7 
4.6 I 19.1 -1G.O 3.1 19.3 -1G.9 2.4 , .  

1.8i " 

).Pi 6' 

1.9 I 
2.1 +1.3 

3.21 +1.2 I 
5 . 6 ;  li 

I 
G.7i +l.0 

I 

:i . 
3.' 
3.: 
3.d 

4.. 

6.1 

. I  
I .  

7 

6 

9 

10 

11 

Noon 

1 

9.2: +O.& IO.( 
(I.;! " ll .! 
9.S '  +n.7 llll .! 

6.51 I !  '1 I 9.: 

6.7 : C0.G 7.: 

I;.: 

5.1 
5.( 
4. F 
4.1. 
4. ). 
4.b 
4.! 
- -  
:i.;J 

, 7.1 

! 
5.1; +n.ti 

1.4. " 

1.4 i 

4.:< I +0.5 
4.:; ~ " 

1 5  , +n.4 

1.2 6 '  

1.3 '1  

i .2 ,  t0.3 

-1.3 7.9 

5.6 

3.8 

3.0 
2.9 

6 . 9  ' I  

6.2 ' -1.4 

4.5 I -1.5 
4.4; '1 

i 
2 122.5 j C.ll22.5-15.S, i;.;Ij/.5 4.5 

3 23.1; -1ti.2 7.4 3.5 -15.!l 7.6 23.2 -16.1 5.1 

4.4 
4.4 
4.7 

c .3  

c 
i . ,* 
9.3 

111.0 
i l l . ! '  
111.s 
10.4 

'( 2.9 
" 2.!J 

-1.6 ~ 3.1 

-1.7 I 6.1 

t t  4.7 
I 

(1 7.6 
I 

-1.6 6.2 
" 9.1 

i .s, '1 

2,*).5 " ! J . 3  
7 23.7 -11J.1 i.(i 2.1.1 -1ii.R b.6 25.3  '' i . 0  

6 22.2 " G.2 24.2 -1G.4 7.S 25.4 -1S.1 7.11 

9 211.1 '&  4,(12:;.1--1J;.5 f;.62.-~.0 I' 6.1; 

10 19.4, ' 6  , 9.3 22.1; -1G.I; G.1) 24.1 -155.5 5.C; 

11 I ! ) . ] '  ' 1  :<.lI22.1-1~;.; 5.123.1 " 4.1; 

:.1 -11.1 6.0 

.L. -11.2 7.0 . .a 

9.11 -2.0 . 7.0  

Dw. 2:;. Suoiidins at noou 1; 3 6 -1 1i.3 mean of sounding and curves. 
" 24. " " 6 4 8 -15.7 '' '. 
'i 25. " ' 6  

li 27. I' " 7 2 ( I  - 1 . 3  ' I  <i 6 

1; :1 0 -17.!4 " 

'I 26. '. 1. 7 1 I 1  +Ill; " 'i 

" 2s.  " " i 4 G ( E t i b  tide at 24 1'. M.) Corrwtion -2.7 mean of sounding and 
nctrroen tlii.: (late and tlie comnieiicement of the second serius u w e s  : afternoon corrections from the  cnrws. 

lic obserrations arc too niurh :lflwtcxl ly irregularities to l i t ,  inwrteil. 
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1 

2 

3 

4 

SERIES II.-TsDAL OXERVATIOSS FKOM JANUARY 28 TO APRIL 7 ,  1851. 

Hourly observations u n  the pulley-gauge. Adopted reading of mean level 7.0, expressed iii units 
of the sc;ilc. Increasiiig numbers iiidicnte rise of water. 

13.2 
12.b 

12.11 

11.0 

h.S 

January, 1854. 

-3.5 7 . 2  

4 . 2 ;  4.1; 

-5.1 j 1.1 

4 . i  I 1.6 
--4.!l l.n 

-:I.:<. 1.4 

Menu 28th. Red. Ref. W h . '  Red. Ref. 30th.  Red. Ref. 
sular 1 : IU u h . 1  ~ tu obs. 1 to obs. 
hour. lerul. l e v e l .  l C V C ? I .  -- ----___.-__ 

17.7 -10.3 

16.1 -10.4 

15.1) -10.5 

12.L-lO.ti 
ll.!l " 

7.4 

5.7 

4.5 

1.ti 
1.:; 

12.5 -7.2 6.G 

lo..; -7.1 3.4 

!).2 -:.(I 2 .2  

7.4 -ti.!) (1.5 
7.4 ' 1  (1.5 

-2.CLlo.l; 21.9 -1o.n ll.!lllti.5 -7.5 !l.tl 

-2.*:10.1t 21.5 ,-10.1 
i I 

5 

ti 

-3.3 P.7 119.6 -1t1.2 

6.3 
5.9 
6 . 2  

7 

E; 

9 

10 

6.7 
8 .2  ->.4i 2.. 

11.0' - 5 2 ;  5.1 
I 

15.6 -6.4 9.2 

1'i.i. -7.2 :10.5 
i 

1.4 
2.7 
3.8 

12.1 -1tl.7 
13.4 " 

l4.ti ,-lU.f! 

lh.6 ;-10.9 
i 

20.7 '-11.0 

23.4 1-11.1 

7 . 5  -ti.$ n.7 
7.8 " 1.11 
6.2 -6.7 1.5 

11.4llti.2 -7.4 >.> 

- 1  

1 . 1  

:!.7 

12.3 

l\l.:< -6.6 3.7 

12.2 -6.5 5.7 

14.3 -ti.4 i.9 11 

Noon 

1 

2 

3 

4 

1!1.9 

21.0 
21.2 
20.4 

l$.@ 

17.1 

15.ti 

-6.6 12.2 
'' 12.4 

-E.9 11.5 

-9.0 9.6 

-9.1 6.0 

-9.2 (i.4 

I 

5 113.7 -9.3 4.4 lo.> -10.2 n.6 6.2 -6.0 2.2 I I 

24.5 -11.2 lS.3 lS.3 -ti.:% 12.11 
20.7 -11.1 9.6 

19.2 --l(t.!l s.3 211.2 " I:;.!) 
l+.i,-lO.S 7.9 1!1.7 -6.2 13.5 

1.5.6 -10.6 5.0 l i .7  -6.1 11.6 

12.11 -1tl.4 1.G 14.6 I' c.5 

19.7 -ll.(l 6.7 2dJ.1 " 1:l.S 

! 

12.2 -9.4 2,s 

12.2 -!1.5 2.; 

14.2, - 9 . G  4.6 

17.1 -!).i 7.4 

12.111 " 2.6 

i 

Ci.3 " 0.3  
6.1 ( 8  n.1 
5 . 7  " ' 4 1 . 3  
5.6 ,-;.!I -(I.:; 
5.5 " -0.4 
5 . 7 :  1: -0.2 
6 . 7 !  ( 6  (I.> 

10.0 -10.n 0.0 
9 .7  -!l.!l-0.2 
!1.2 -9.6 4 1 . 6  
S.6 -9.7 -1.1 
7 . 6  -9.6 -1.b 
l . d  -9.5 -1.8 
r.7 -9.4 -0.7 
" # -  

10 19.9 -9.8'10.1 10.S - ! 1 2 ,  0.6 9.3. " 3.4 
I 

11 21.1 -9.!l 11.2 13.4 -!).(I 4.4 12.1; " 6.2 
I 

Iidu'tl2l.ti,-1V.I~ 11.ti 14.F - 4 . 7 .  6.1 14.0 -5.P P.2 

! I &  1Ld. Ref. 
to obs. 

I t . V C l .  - -- -. 

4.!l -5.5 !I.] 

5 . 5 "  !I.;  
5.2 " !1.4 
4.; '' b.!. 

4.3 --T,.7 P.L 

1.; " c.1 

!).2 '. 3 . 5  

li.9 '. 1.2 
5.11 -5.6 0.:: 
5.3 " -(I.: 
5,:;  ': -0.; 
s.:< ( 6  -11.2 

5.::  -5 .5 -11.2 
ti.9 i' 1.4 

CI.0, " , 4.5 

3.0 -5.4 7.C 

I d - 5 . 3 '  r ., 10.: 
, . a ,  " 12.( 
6 . 3  , i' 13.1 
9.0 " '13.; 
t . 2  ,-5.4 12.b 

6.6'  '' ' 11.4 

5.i -5.5 10.9 

3 . 0 ,  '* - 1 . 2  - 
9 . i  -5.t; 4.1 

7.3 " j 1.i 
;.2 'i ' 1.G 
i . 2 ,  '' : 1.6 
7.2 ,-5.i ' 1.5 
7 . 4 : "  1.i 
$ . ( I  " , 2.:; 
!LO " I 3.:; 

- .- .- .. . 

February, 1854. 

1st. Ilcd. Re!. 
t u  obs. 

It.v.cl. --- 
lti.2 -5.5 10.4 

lti.? -.j.9 10.9 
17.11, '. 11.1 
1i.O '' 11.1 
1 i . I )  " 11.1 
lG.! l  -6.0 1O.!J 

12.6 " ti.ti 

l0.li -6.1 4.5 

h.5 " 4.4 
;.!I 6 '  1 . 5  
7 . 7 .  " 1 . G  
1 . 1  '1 1.ti 
, . ; I  -ti.2 1.3 
e .3 .  " 2.1 

10.0 'i 3.> 

c -  

r -  

13.n " 6 . b  

16.3 

l i . 7  

16.4 
19.11 
19.2 
IF.!) 
lb.2 

15.S 

-6.3 10.0 

" 11.4 

'. 12.1 
' 1  12.7 
" 12.!1 
' 1  12.ti 
'I 11.9 

1 L  $1.5 

12.4 " 6.1 

lO.0 " s.7 

6.; " 2.4 
s.5 & (  2.2 
s.4 " 2.1 
s.4 'i 2.1 
b.ti 'I 2.3 

10.0 " 3.7 

12.1 -6.2 5 . ! )  
... .. 

4.0 ' i  

ll.ti ' 1  

6.9  '. 
9.1 " 

5.2 ' 6  

h.2 " 

8.7 " 

1.2'  1; 

3.0 -6.1 

4.6 '&  
6.0 : 'i 

6.2 '. 
1i.i " 

6.0 '. 
ti.0 " 

4.9. -G.2 

i.< 

4.4 

2.7 
2.!) 
2.0 
2.0 
2.5 

5.c 

6.9 

s.5 

9.9 
0.1 
.0.6 
9.9 
9.9 

8.7 

;.!I " . 7.7 

I0.h '( 4.6 

6.1 " 1.9 

ti.1; 6 .  0.4 
6.1; " 11.4 
6.ti -6.3 0.3 
ti.(; '. (1.3 
i." " 0.11 

3.3 " 3.0 

.1311. 2;. At 11 1'. hI., 13.7 ; at 11" :31~8~m,  13.8 ; at 25th: (I)', 1%9, high mater; rorrevtwl hiyli water 11.3. 

Jan. 28. Souiidii~y at noon S 
F.i11b. I.'r.ot Inch .  

0 0 Corrected reading Iiy sounding 11.4, by curres 13.1, mean 12.2. 
I1 29. 6. <i S 1 6 Index changed to 19.6. Corrected. reading by souudilig 12.9, I J ~  

1 1 3 0 .  ( 1  11 P 0 ti Corrected reading by sounding 11.9, by curves 12.1, mean 12.0. 
6 1  31. I' " ~ . - - - - - - - Corrected reading 11. curves 111.9. 

<I 2. 11 " 7 1 0 Ebb tide a t 4  1'. M. (proluibly means ebb commences). Ilidex 13.0. 

curves 13.7, mean 13.3. 

Fob. 1. " " i 4 t i  Ebb tide at 71 A.M. 

Sole to Fell. 1 and 2. T l ~ e  correction is derired from the soundings aud curves. 

3 
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SERIES II.-TIDAL OBSERVATIOXS FROM JASUARY 28 TO APRIL 7 ,  1854. 

Hourly observations on the pullej-page. Adopted reading of mean level 7.0, expressed iii uuits 
of the scale. Increasing numbers iudicate rise of water. 

1854. 
- .... . . . . . .  

! 

t o  ob ... . to 
level .  I l eve l .  ' 

11.7: -7.2 4.,:1 $1.5 -5 .2,  4.9 
11.7 -i.l 4.1; 9 . 3 ,  " 
12.2 " 5.1 : 

112.1; -7.0 5.t; 9.5, -5.1 

---__-- 

I 
I 

lh. I Bed. Hef 
to I obs. 

I level. I ---- 
I 

-c.4 5.ti 
I ;  

4.1 

4.4 

5.2 

ti.3 

7.1 

6.2 

9.0 
11.3 

1 18.0 

2 1n.n 

3 14.0 
14.4 

4 13.0 
15.0 

5 14.h 

6 13.9 

,l.2 
i9.2 
!I.?, 
i1.2 
?.2 
,1.1 
4.G 
3.11 

1.5 

2.ti 

3.4 

3.9 
1.0 
4.1 
1.1 
3.9 

1.6 

0.2 

!).l 
h.? 
6.0 
h.(  
8.t 
- -  

" ~ 4.7 
" I 4.7 
" 4.5 
' l  4.7 
'$  , 5.1 
" . 5.5 

" I 7.0 

A t ; /  s.0 

" 1 9.3 

" ' 6.8 

'j 12.1 I '  

f j  11.1 " 
1t1.1; " 

9 10.1 -G.i 
lU.1 " 

10 1Il.b " 

11 l l . ! l  " 

" 

" 

" 

' I  

-4.5 
' I  

I I  

" 

' 
I I  

I' 

9.4 
9.5 
!) .i 
Y.3 

ti.9 

5.5 

4.4 
3 . 5  
3.:3 
3.3 
3.2 _ _  

7.G 

6.6 
1;. P 
5.h 
5.b 
5 . h  
5.F 
5.F 
5.6 
7.0 

5.1 

5.9 
s.2 
8.2 
i.!l 
i.ti 

5.4 

6.k 

fj.3 

I' 

' L  

IC 

" 

' I  

l i  

' L  

'( 
A.:? 

' I  

I' 

" 

t' 

-4.4 
I' 

I I  

-4.4 

I 
ti.1 11.2 -5.4 5.5 

i.4 I?.,'- -5 5 ,  7.3 
I 

15 .5  -7.9 7.1; 11.3 

17 .7  -i.\ 9.!8 12.0. 
I 

' 6  5.:; 111.0 
IILII 

- -5 .!)  G.1 1rl.O 
I l l . l r  

-5.h G.7 11.;; 
- -  

- 2 . 1  1:.3 11.4 

-,;.h 7.1 12.2 
1 .  1 l?..-J 

-.>..) 7.2 12.1 
, . 2  12.2 

--.-):I 7.1 12.11 

1 '  , * , . ! I  1l.b 

6' l i . ! h  

" - _ _  
" - 

8 . 1 ,  " ' 3.4 

9.;: " 5.c 

0.2; I' , 5.5 
I I 

I 

1.0 j " 6.: 
I ____ - 

lP.0 --:.ti 1114 12.1; 
12.1; 

17.2 -7.5 !I.; 12.7 
12.7 

15.0 -7.4 i.(il12.i 
12.7 

#1:;.7 -i.4 I;.:< 12.5 

12.4 -i.:% 5.1 11.3 
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s.5 
i .4 

7.3  

6.6 

SERIES TI.-TIDAL OnSERVATlONS FROM J - k s u A R Y  28 TO APRIL 1, 1854. 

Hourly observations on the pnlley-gauge. Adopted reading of mean level '7.0, expressed i n  units 
of the scale. Increasing numberfi indicate rise of water. 

1 I i .1  
1ti.5 
l(i.1 
15.; 

13.G 

Menn 
anlar 
hour. 

" ilO.3 
-6.0 10 5 

1' ,lO.l 
'1 

" 7.G 

ii 5.1 

'1 

L( ?.(I 

" 1.' 
" 2.0 

1 

2 

3 

4 

5 

G 

7 

F 

9 

10 

11 

Noon 

1 

2 

3 

4 

5 

(i 

- 
1 

6 

9 

10 

11 

Hidn' 
. 

17.4 
17.1 

! I . i l t i . O  

11.5 

12.3 

3.51(1.0 

9.7 

February, 1854. 
.... . .  ~ ... 

!+.I; " 1 2 . G  
!1.5 - i . ~  12.4 
!I.: -7.2 12.3 
9.1 -7.3 12.2 

7.9 -7.5 10.4 

G.7 -7.7 9.0 

(i.3 -i.cl s.4 
4.5 -6.0 li.5 
2.9 -S.l 4.6 
2.3 -E.2 4.1 
3.1 -6.3 4.6 

5.2 -6.4' 6.F 
! 

16.3 ' -S.5 7.6 

ifi.3 - 6 . i .  i . t i  

16.7 -P.F '  9.9 
19.1 -,*.:4 10.2 
l9.G -9.0 1O.G 
19.5, -!).I 10.4 
19.5 -9.2 10.3 

!).9 -4.6 5.4 

F.S '' 4.2 
$.1 " 3 . k  
s.4 " 3 .b  
,<.A " . B . F .  
?..4 1' 3.r 
5.4 " ' 3.1: 
6.5 (' 4.2 

10.0 " 5.4 

11.(; '' ' 7 . 0  

121: " j 6.2 

1 ~ 

21.; j-11.2'10.5 

2 . 6 1  '1 ! I S . ( ;  
24.:;; " !13.1 
23.2 -11.3 11.!1 

21.5 -11.4 10.1 

19.5 1' j S.I 

1 G . i  -11.5 5.2 

- - - : - - .  

i 

14.7 " I 3.2 
14.3 " ~ 2.. 
14.2 -11.6; 2.1; 
14.2 (: : 2 . ( ;  
14.t; " 3.0 

15.1 I' 3.5 
i 

15.6 -11.7' 4.1 

16.6 i 4.9 

11.4 -11.8 5.6 

i 
11.4: -5.G 5.P 10.i  -6 .3 '  4.4 11.1 

Ll.0 - 5 . i  5 . 3  10.1 " 3.a 11.1 

LO.4' -5.c 4.1; F.$ " 2.5 10.2 ! I  

12.1:; -6.3 
I 

15.2 " 

13.5 

11.1 
14.3 
11.2 
13.s 
1s.t; 

13.1 

12.; 

11.2 

9 .11  
>.3 
F.0  
$.i 
9.3 

9.; 

" 9.1; 
1: !l.2 

-4.5 9.1 

'i ! 9.0 

I' 8.2 

- 4 . 6  6. (i 

-4.i 4.3 
'i '1 p 

15.;; 
15.0 ' 1  

L1.O -G.6 

13.9. " 

13.4 

F.fi112.6, " I G.5113.2 
<$. 

'' I 7.0 
. ., 
9.2 115.5 

k n ......... I I... .... 
" 3.3 s.0 " : 1.5 7.Q 

-4.s 3.9 $.(I " 1.5 $ . I 1  
'. 4.5 I 6.0  " 11.9  : I  LO 

I $.I1 " , 1 . 5  
4 . 9  4.6 P.5, " I 2.0 9.6 I 

" 1 9.1 
ii 10.4 
'i 11.5 
'1 11.2 

-G.O 1n.t 

! 

I 
li : 9.7 

(1 ~ 6.4 

-G.4 5.9 

'( I 3.6 

" 3.3 
I 

$.!I ! 2.4 
11.0 -5.0 G.01 9.5 -G.4 :.4!10.$ -G.1 4.21 9.7 " 3.: 

' I '  . ~ ...... 

................. ~ 

3th. Red. Ref. 14th.; Red. Ref. 
t o  obs. ~ tu nbs. 

level .  l level. 

4.7 - 1 i . i  s.11 I 
4.2 " i . 5  1 9 . 5 :  -9.4 l (1 .1  

3.G " 6.9 15.5 -9.6 $.!I 

2.7 --1;.6 5.9 l l ; . ( I !  -9.5 6.2 
I 

i 
9.; 6 '  0.9 14.0 '-10,o 4.0 

F.2 " 1.4 13.7!-10.1 3.ti 
6.1) 
7.6 -G.!) 0.7 13.3 '-10.3 3.(l 
6 .5  " 1.G 12.!l 1-111.4 2.: 

1 .2  I 
6.9 " 2.0 12.!1~--10.3 2.4 

13.; i-I~.(j :<.I 
O.!I " 4.0 14.; 1-10.7 4.11 

I 
3.0 -7.0 ti.0 lti.2'-10.6 5.4 

I 

Feb. 9. KO sounding. 
Falh F w t  l i ir l i  

( 1  11). Sounding at  noon i 2 0 Corrected by souuding -6.6, by curves -ti.G. 
' I  11. 
' 1  12. ,' '. i 4 ti Ehb tide at  1; P. 31. ('orrected by soundiug -G.C, hy rurves 

''13. 1L , I  F; 1 6 Corrected hy sounding -6.6, hp curres -?.I;, meau -7.1. 
'' 14. KO sounding. 

- - - - - - - - - '. 'L 

-6.0, mean -G.3. 
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3 

4 

5 

SEIUES IL-TIDAL OBSJCBVATIONS FBOX JASUARY 28 TO APRIL 7,  1854. 

Hourly observations on the pulley-gauge. Adopted rending of menn level 'i.9, expressed in units 
of the scale. IncreaRing numbers indicate rise of water. 

15.3 -7.2 11.1 22.5 - 1 U . b ' l l . i  16.2 -6.7 11.5 17.7 -7.6 

18.4 -7.4 11.0 21.!4 -10.5:11.2 17.2 -6.9 10.3 17.5.  " 

17.1; " 

17.2;  -7.6 9.6 15.5 -10.61 C 9 l 1 5 . 4 ,  -7.1 6.3 15.9 -7.7 
! - 1  I 

13.; :-IO.ti 

1n.2 
1lJ.1 

9.5) 

s.O 
6.7 

5.0 

3.6  
3 .2  
:;.I1 
:<.(I 
3.0 

4.:: 

in.() 

10 119.7 ,--13.4 7.3h6.Cb -10.9 
' I  

15.9 
I b . 2  
lti.2 
15.7 

15.4 

14.3 

12.0 

10.3 

s.9 

s.4 
P.4 
6.4 
s.5 

February, 1854. 

" '10.4 
" .10.i 
" i10.7 
" 10.2 

-5.5: 9.9 
, 

! 
" 8.5 

25.2 " 12.7122.1 " 

15.5 
16.0 
lti.3 
15,; 
15.8 

15.5 6 

7 

8 

9 

10 

14.7, -7.6 6.9 lti.0 -10.5 5.5 

12.7; -8.0 4.7 15.6 -10.4: 5.2 
12.4; -S.l 4.3 
12.3 -5.2 4.1 10.9 -10.3 2.1; 
19 .7 .  -6.3 5.4 12.5 -10.2 2.3 
15.1;; ->.4 7.2 12.8 -10.1, 2.; 

18.1 / --F;.ti 9.5 14.0 -10.11 4.3 

I 

i 

12.9 

11.2 

S.6 
h.fb 

P . 0  
..n 
8.7 

5 . i  

3.9 

1.3 
0.4 
0.3 
11.3  
0.9 

10.5 17.1 -9.9 7.2 11.0 

11.4 19.7 -9.S 9.9 13.$ 

I 

14.4 " 

12.S -i.E 

11.6 'I 

11.1 -7.9 
ll l . !d  " 

10.!1 'i 

11.0 -8.0 

- '> -1.- 

- i .3  

-7.5 
-7.1; 

" -  
1 . 1  - 

-7.6 

-7.9 

-5.0 

I' , 6.5 

' 6  : 4.g 

! 
15.5, ? - - - 
15.5 (1 ' - - - 

l' , 3.0 
'' 3.0 
" 3.0 
" 3.1 

'I 

" 

" 

-8.6 
- _ _  

13.7 '' ~ - - - 
13.6: I _ _ -  

13.5 " , - - - 
13.58 " i - .  - 

10.4 70.; 

11.1 15.5 
11.3 15.9 
11.2 ]I;.? 
L1.2 14.!l 
LO.!, 14.0 

9.2 10.i 

7.3 11.4 

- -- 
I 

-5.4 , 5.9 

'i , 8.3 
I 

6' 110.1 
" .10.5 
'i il0.S 
" 9.5 

-5.5 8.5 
! 

I L  I 5.2 

" , 5.9 

" I 5.5 5.6 11.0 
11.0, " : 5.5 

11.4 " :5 . ! )  
4.6 11.0 " ! 5.5 

4.6 ll.O i 5.5 
4.ti 11.0 " 5.5 

4 . l i l l . 3  " 15.6 
4.8 11.7 -5.6 j 6.1 

4.5 11 0 1' I 5.5 

I 

ci , 9.9 

' l  I 9.9 
i10.4 

' l  10.1 
" 10.2 

I' ,10.7 

I 

" I 9.9 

-5.4 3.5 114.1 " - - - 

9.4: -5.3 4.1 19.5 : (' , - - - # I  
f ' ~ i I t .  FOCI. liirli 

" 11;. - - - . . . - - - 
; 2 t i  " li. 

'. 16. " i 1 1; Corrected reading hy sounding (;.!I, by curves 7.3, mean 7.1. 
I' 1 9 .  " 'i 7 0 0 ('orrected rcndiog bp solinding 5.4. by curves 4.2, mean 4.8. 
" 20. R'o soirndinc. 

Feb. 15. Souiiding at noon 8 1 0 Correction by sounding -12.2, I m  cnrves -128, mean-12.5. 

1' '. 

. 
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! 10.5 -ti.u 4.5 I - - -  110.7 4.7 

SERIES II.-TIDAI. OB8ERYATIOSS FROM JANUARY 28 TO APRIL 'i, 1854. 

Hourly observations on the pulley-gauge. Adopted rending of mean level 7.0 ,  expressed i n  units 
of the scale. Increasinp nunibers indicate rise of water. 

_ .. . 

February, 1854. 

12.4 -7.2 5.2 
1l.S -i.3 4.5 

hiean 
aolar 
hour. 

15.1; 'i 9.4 
- -  - 14.!J, '. 6.7 

- - -  14.2 " 8.0 

6.6 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

Soon 

1 

0 a 

3 

4 

5 

6 

7 

6 

9 

10 

11 

lidn', 

19.1 
19.5 
19.3 

18.7 

21st. I  Red. 'Ref. 226. Red. Ref. 23d. Red. Ref. 
to obs. I to obx 1 tu obe. 

level. , level. l C \ C l .  
--__------ 

6.0 

6.0 

5.9 

IY.!)' -9.3 6.6  

16.7 -9.6 7.1 

16.1 -9.9 6.2 

! 

I G . O  -1o.n 6.0 

- - - 112.6 ' -G.2 

6 . 5  
7.8 

8.G 
6.7 

1 1 . E :  -7.4 4.4 
11.6.  -7.5 4.3 
11.6 -7.7 4.1 
12.1 -7.b '4.3 
13.0 -8.0 5.0 

14.3 -6.2, 6.1 

15.6 -E.3' 7.5 

1G.6 

16.1 

lS.4 

i 

1ti.ti. I '  6.1 
17.0 1-10.3, 6.7 

i 
18.0; ci ' " 1 .1  - 

; 

6.4 

7.7 

I _ _ _  12.2 " 

! _ _ _  12.2 " 

I 

I 

I - - - 12.2 

j 11.0 'i 

! - - -  14.2 (' 

-6.3 I - _ _  13.5' " 

, _ _ _  
~ 11.7 -4.4 
I 12.9 " 

I - - -  15.1 -G.5 
i 15.2 '6 

" 

(( 

16.6 " 

9.1 
9.0 
6.6 
7.4 
6.2 

l I .9:-10.4:  6.5 
19.3 " 8.9 
1V.3 -10.5, 6.8 
19.3 " S.8 
l!~.O .-10.6 6.4 

-6.5 8.3  

-6.G. 9.5 

- 4 . 7  ~ $1.7 

-?.F 10.3 
" 10.7 

-6.9 10.4 

I 
11.2 -6.9 5.3 

10.4 '* I 4..5 

-9.0 9.7 

15.1 
15.0 -6.F 

14.6 -6.9 
I 

10.5 " 14.61 
10.2 '. : 4.3 13.8 -7.0 
- ..- - - .. . - . __ __ _- . . ... 

6.8 lG.4 -10.E ' 5.ti I 

_____ 

itb.  Red. Ref 
t o  obs 

le le l .  --- 
4.4 -10.9 n.5 
4.2 '* 3.3 
4.; -11.0 3.5 

4.9 -11.1 3.8 

6.1 -11.2 4.9 

7.2 -11.3 5.9 

6.3 -11.5 6.E 

9.4 -11.6 '7.6 

1.7 -11.8' 9.9 

2.2 -11.9 10.3 
2.2 11 10.3 
2.3 -12.0 10.3 

2.2 -12.1 10 1 

8.4 

8.2 

5.9 

4.F 
3 .2  
2. E 
3.5 
3.E 

4.6 

5.9 

e *  
1 . 1  

8.I 
9.; 
9.; 
9.; 
9.; 

5 t h .  Red. Ref. 
t u  ubs. 

level. --- 
9.E -2.1 7.7 

7.8 " 5.7 

5.6 -2.2 3.6 
5.3 " 3 . 1  
5.1 -2.3 2.s 

15.4 " 3.1 
5 .6  16 3.3 

7.6 -2.4 5.2 

9.7 '' 7.3  

11.0 -2.5 I.5 

12.; " '10.2 

13.8 -2.6 11.2 
13.6 " 11.2 
13.6 " 11.2 

13.7 -2.7 11.0 

11.4 -1.9 9.5 

9.0 -1.0 6 .0  

6.0 -1.1 4.9 

4.7 -1.3 3.1 
3.3 " ' 2.0 
3.7 -1.4 2.3 

4.1 -1.5 2.6 

5.4 -1.6 3.F 

8.0 -1.7 6.3 

10.2 -1.6 6.4 

11.9 -1.9 10.n 
12.3 '* 10.4 
12.4 -2.0 10.4 
12.4 " 10.4 
12.3 -2.0 10.3 

i 

_ _ _  

IGth. Red. Ref. 
to  obe. 

level. - - -- 
10.6 -2.2 f.4 

e.s -2.4 6.4 

G.4, -2.7 3.7 

5 . 2 .  -3.n 2.0 
4.1 -3.1 1.0 
4.2 '  -3.2 1.0 
4.3 -3.3 1.0 
4.7 I -3.5 1.2 

6.6,  -3.7 2.9 

9.0 -4.0 5.(' 

1.0 -4.3 6.7 

.3.0 -4 .6  F.4 

i4.Y 4 . 9  9.7 

15.4 -5.4 10.0 
I7.0 -.-,.5 11.5 
17.5 -5.(; 11.!1 
,5.7 -5.7 10.0 
.5.0 -*5.6 9.2 

.3.1 ' -6.0 7.1 

;0.2 -6.1 4.1 

9.5 -6.2 3.3 
9.4 - f i .3  3.1 
9.4 -G.4 3.0 
9.5 -6.5 3.0 
9.6 -ti.6 3.2 

11.5 -6.7 4.6 

15.0 -6.K 6.2 

16.3 -6.9 9.4 

17,s -7.0 1 U . F  

19.4 -7.1 :11.3 

Feb. 21. Readings irregular, tide-Range ont of order a t  6 A. If., repaired a t  noon. 
Pel). 22 and 23. So sounding. 

Feb. 21. Sounding at noon 6 5 0 Corrections derived from currcs. 

Sonnding 7 fath.. I ft., 0 in. 

Fatli. Fort Iorh. 

I t  25. 1' " 7 0 ti Ebb tidc at 11 A. 11. Corrections derired from curves. 
i' 26. " ' 6  i 5 6 Correction derired from the means by sounding aud curves. 
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- _. - -. 

Ref. 28th. Red. Ref 
oba. 1 t n  obs. 

level. ' 

~ 

SERIES II.-TIDAL OBSERVATIONS FROM JAXUARY 29 TO APRIL 7, 1851. 

Hourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in units 
of the scale. Increasing numbers indicate rise of water. 

. __  

- 
l e t .  Red. Ref. 

I t n  ob@ 
le\el. - 

.- .. 
Mew 
eolar 
hour. - 

1 

2 

3 

4 

5 

G 

7 

6 

9 

10 

11 

Yoou 

1 

2 

3 

4 

5 

ti 

c 
I 

8 

9 

10 

11 

[idn' 

Red. Ref. 
t o  : nhs. 

level. 

-5.0.11.2 

I C  12.i) 
" 12.0 
1' 11.5 
" , l l . l ~ l l L n  

I 
" .10.1 

.---- 
'6 

February, 1854. I 
B d .  Red. 

~ level .  

14.5 -5.4 

J G . 0 :  

I t i .0 ' 

15.7 
14.F -5.5 

t 0 

!12.015.5, " 

1 LO, 'i 

" 

~ 

27th. Red. 

level. 
, to  

-- 
18.3 -i.3 

l i .5 -7.4 

1 i .F  -i.5 

! 

L!l.3! ? 
5 . 3  -4.F 
4.4. " 
4.4 ' 6  

5 s  '1 

I 5.s: d l  

I 
F.3: " 

11.1; 1' 

I 

14.4 

16.3 6 1  

I I;.!) 
1i .G . 4 . 9  
[ ( ; . I ) ,  $ 6  

15.3 " 

14.1 (1 

L2.S ' 8  

! 

11.0 

10.1 

10.3 

. - -  
0..> 

-0.4 

0.2 

1.0 

3.5 

-0.4 

6.3 

9.6 

15.0 
l4.k 

12.1 

11.0 

7.F 

5.5 

5.0 
5.0 
5.0  
ti.? 
7.0 

5.5 

10.0 

12.9 

-4.1) 10.1 
'' 9.9 

'' ; i . 9  
I 

$ 6  2.9 

" I 6-7 

i o.6 

" i 0.1 

" 0.G 
" I 0.1 

" :0.1 
'' .' 1.3 
" I 3.1 
'i I i 5.1 
'' ' 8.0 

15.5 
18.3 

16.3 

13.9 

12.0 

7.2 
5.5 
5.5 
5.5 
5.5 
5.7 
7.0 

9.5 

11.5 I lfi.0 " ill.] 113.5 

2.6 " ~ 7.6 

1.1 " I G . l  

9.0 I' i 4.0 

I 

S..G '' 13.8 
C Y  I . J  " ~ 2.5 

6.2 " ! 3.2 

0.0 " 5.0 

2.8 16 , ;.p 

c i  I 

-5.0 l ( l .5  
" 11.3 

" '11.3 

1' F.9 

1' i.0 

' 1  5.5 

16 2.2 
'. 11.5 
" 0 .5  

0 .5  
'( ' 0.5 
'1 11.7 
1' 2.0 

16 4.5 

'1 9.5 

13.6 " 

13.4 I' 

11.1 -5.6 

9.4 " 

p.1 
9.0 li 

9.7 -5.7 

11.2 (1 

b . .  

8.9 

6 . 5  

3.8 
2.5 
3.4 

4.0 

5.5 

, ".L . , . I  

-0.2 i . g  
'-11.4 
-0.9 6.2 
'-0.9 ( ; . I 1  
-0.2 LO 

I 1.1; G.0 
ti.4 

' 4.0 P.0 

G.7 10.4 

Fi.9 15.8 
9.F 17.0 

10.3 17.3 

(;.n 

12.1 

!l.i 
9.1 
8.6 
r.7 
9.0 

P.4 
e.5 
9.7 

" 

41 

': 
(1 

" 

' I  

< 
" 

1' 

" 

I t  

.. . " 

1.1 

1.1 

I 1.1 11.1 i " 6.1 

1.5 6 . 5 ;  " 3.5 
1.1 9.1! I id 1.3 

3 .1  I ; . : < :  'i 1.3 - i, ; " 2.2 
5.5 6.9' '' 3.!1 

I . & ;  

l(I.<l 1 l . S .  'i 6.5 
12.1 i 
12.4 14.61 " 9.6 

. . . . . .. .. . .- 

2d. 

- 
G.2 
7.0 
7 .0  
i .0  
6.5 
6.0 

5.1 

March, 1854. 

2.0 " 6.L 13.5 -6.5 
1.3 'i 6.1 
0.0 -5.3 4.: 12.1 1' 

7.7 1' 2.4 8.ti " 

i.5 " 2.2 (;.!I -5.4 
7 . 2  " 1 . 9 G . 9  " 
E' . . I  'I t3.2 7.3 " 

ief. 4th. Red. !Ref. 
)bs.l  to jobs. 

' level. 

!) .I  I I 

0.6 IS.!) " 

0.6 1G.0 i i . 8  
0.3 1tLO " 

9.Y1.5.c: " 

e.1 14.2 -4.6 I 
( 6  

-4. i 

11 

6' 

1' 

I1 

'1 

" 

4 . t i  

11 

' I  

" 

4 . 5  
I' 

" 

8.0 

0.4 
0.9 
1.1 
1.1 
0.9 

9.4 

7.3 

5.0 
4.4 
3.9 
4.0 
4.3 

3 . i  
4.0 
5.0 

7.5 

8.9 

0.7 
O.!l 
1.1 
1 l . i  
0.5 

4 . 4  8.5 

I 
*' 5.6 

- 4 . 3  3.9 
" 2.1 

4 . 2 .  1.0 
" 1.1 

" I 6.F 

1.8 5.3 I 1.1 
6.0 4 . 1  ' 1.!1 

1.2 " 5.!4 9.2 -5.3, 3.9 6.4; " 2.3 

3.9 -5.4 F.511.4 - 6 2 ' 6 . 2  6 .6 / - -4 .014 .6  

F:ith. F.v-1 Ii:rh. 

Fo11. 27. Sonndinc at noon 5 5 1; hlemi correction by soundilrg and curves adopted, the latter 
'' 25. So sounding. [showing weight 2. 

'* 2. Soundiiig at noon 7 5 G Corrected reading by sounding 11.0, by curves 10.2, mean 10.6. 
" 3. 1. 7 1 li Corrected reading by soundin$ 7.11, hy curve8 8.0, mean 7.5. 
i. 4. KO sonndinq. 

March 1 .  Iuo sounding. 

" 
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5th. l b d .  Ref. 
to Ob5. 

SERIES II.-TIDAL OBSERVATION& FROM. JANUBY 28 TO APRIL 7 ,  1854. 

EIourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in units 
of the scale. Incrensing nurnbers iudicnte rise of water. 

. - -_- . - -~ - . -_ . . - - - . -. . . .- . - - 

March, 1854. 

6th. Red. Kef. 5th. Red. :Ref. 10th. Red. Ref. 
to lubs. 1 I to : obs. I : tu obs. 

lrrrl. ~ Ii.rel. level .  
----,-------- 

I !  I I  

I 
1lh.j Red. Ref. 

j to  oba. 
i level .  

15th. Xed. Ref. 
! to obs. 

level. 

-6.9 8.2 
" i.l 

-7.0 6.3 

----- 
1 i . C  -6.4 11.2 
l i .5 -ti.5 11.0 

15.; -6.7 9.0 

-3.5' 6 . i  

" ;6.013.1 

-3.7 9.0 
" !1.1 

-3.G 9.2 
" F . 3  

-3.5 P.2 
" i . 7  

-3.4 7 .5  

10.i 

,I:%.!! 

11.0 
11.1 
74.1 
14.0 
13.!) 

-3.6 9.ti 

1 1  !io.-i 
" ,1O.5 

" !10.3 
" 110.2 

-3.7.1U.1 

, 

I ~ 8.9 i " 4.1 
12.1 " 6.0 6.9 '  -4.9. 4.0 

9 . 0 '  '' 4.1 
12.6 ' 6  s.; !) .(I -5.0 4.0 
I L S I  s.6 9.0; 4' , 4.0 
12.91 " ' 6.6 9.0' -5.1: 3.9 
12.9 I 8.6 9.6 -5.2 4.4 
12.9 I 4 . 3  E.7 10.0 -5.3! 4.; 
12.9 &.i 

I 5.5 
' 5.4 
j 5.1 
5.1 

~ 5.4 
I 5.4 
! 5.1 

15.2 - ( ; .!I  b.3 

14.11 -i.1 , ti.!) 

11.5 -7.3 4.2 

10.2 -7.5 2.; 

6.3 

5.4 
4.1 
3.1 
3.4 
3.5 
:<.ti 
1.2 

6.5 

12.9 

12.2 

111.1 
10.0 
l(1.0 
71,.0 
10.0 
10.4 
10.4 

-3 .6'  9.1 
I 

6' I 6.4 
i 

-3.9, 6.2 
i' I 6 .1 
'1 j G.1 
" fi.1 
' I  , 8.1 

12.9 " 

12.!1 ' " 

12.9 I 

12.1 ~ " 

~ 

1 0 . 5 ,  I' 

1 0 . 5 !  
10.0. " 

12.7 
4.2 " 7.2 

t i . ( l  " ~ 9.@ 

i . 2  " !lo.? 
i . 5  6' ~ 0 . 5  
7.6 '' i10.G 

12.4 -&.I 4.3 

1i.c) -E.3, 6.i 

19.2 -S.5 10.5 
: 

W . 7 '  -6.7 12.0 
li.5 

4 . 0  6.4 
" 

1n.2: ti.0 j 
l U . 3 '  4 . 3 :  5.!1 15.0 -5.9, 9.1 

: i .31!1.5:  ': : 6 . 2 1 1 . 0 , - 6 . O ; 8 . 0  
I 

. . . - . - . - . . . - .  

lean 
olor 
our .  - 
1 

2 

3 

4 

6 

G 

7 

8 

9 

10 

11 

oou 

1 

2 

3 

4 

5 

6 
" 

6 

9 

1 u 

11 

idn' 

- 
5.1 
1.3 

3.2 

8.5 
2.4 
2.4 
2.4 
2.4 
2.4 
3.1 
2.5 
2.6 

0.5 

1.6 

1) ; 
2.R 
2. b 
1.9 
1.; 
1.2 
0.9 

-. 

-3.5 ' i .21 9 . i j  -4.1 , 5.ti 1 9 . 6 :  -4.; 1.9 
9.1 ' " ' 4.4 

" : E . t i , l l . O  6.9 5.9 4 . S  4.1 

' 
' 
" 

l t  

" 

66 

L l  

9.i I " 
8.; I -3.3 
i . 4 '  ' 1  

-5.4 5.9 

-5.5, 7.6 
! 

-5.6: 9.6 
-5.6 9.9 
-5.;: 9.8 

' t  ' 9.8 
-5.S' 9.5 L L  

-3.0 9.5 

0.5 

1.8 
2.3 
3.2 
3." 
3.2 
2 . i  
1 .!) 

12.7 
9.1 

9.3 

8.3 

6.6 

4.5 

21.5 -b.8 
1S.O -6.9 

1s.; -9.0 

li.3 -9.1 

1G.U -9.2 

13.7 " 

" 7.5111.3 

11.5 ' -6.2: 5.3 
11.1 " : 5.2 
ll.:$ L i  i 5 . 1  -3.2 ,lIl.n'12*!l 

'. 9.5  
'1 j 6 . i  13.3 

I?L6 

I1 

" 

' 
11 

' 
" 

I t  

111.3 - 6 . 3 '  5 . 0  
5.0 
5.3 
5.1 

5.8 

6.1 

6. c 

112.:~' -9.3 3.G 11.3 " 

11.6 " 

11.6 -G.4 

12.3 -6.5 

12.9 " 

13.5 -G.6 

12.6 -9.4 3.2 
12.4 " :{.(I 
12.3 -9.5 2.s 9.6 " 

6.8,  '' ' I  
I.;.:< " . > <  
I?.:< -9.6' 2.7 
12.2 " '3 ; 
14.0 -9.7 4.2 

16.5 -!l.S (i.7 

19.1 -9.!1 9.2 

"l.5 -10.0 10.5 

-... 

-. 

1 

15.0 -6.7 I 8.: 
15.5 " $.? 
15.5 " 1 8.t 
15.5 " / 4.f 
15.5 -6.5' 8.7 

! 

hlarcli 5 .  Soundings a t  noou I; fatli., 3 feet, G inciiea. Corrc.ction from curvcs. 
'* 

" 9. Pounding at noon ti 4 t l  
1. ] 0. 1' i (1 0 

7. Tide register broke at !I A. hI., was repaired immediately. KO sounding. 
Fnth Fwt lnrli  

' I  

hlarch ii. Xi0 sounding. 
hlarcli r. So sounding. 

(i ' i - -  hlarch 12. So sounding and but  a fvw ol~serralions taken. " 11. 
" 14. " 7 5 G " 13 .  But few ol~servation~ takeu. 
' L l r ) ,  ': 6 - -  The corrections after hinrcli 7 are &,rived from cnrres. 
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SERIES II.-TIDAL OBSERVATIOXS FROM JASG'ARY 28 TO A P R I L  7 ,  1854. 

Hourly obserratioris on the pulley-gauge. Adopted rcndiug of mean level 7.0, expressed hi unitr 
of the scale. lncreasing numbcrs indicate rise of water. 

................ 

March, 1854. 
.............. ... -. .... ._ . . . . . . . .  . . _ _  - 

23d. Red. Kef 
t(J ob8 

level. -- _- 

i - 
c 

P 
t: - 

10.4 4 . 0  6.4 

10.5 4 . 1  6.4 
I 

L1.5 4 . 2  7.: 
12.3 " 

L3.2, 1' 

Red. 'Ref. 19th. Red. Rol 
tu obs. t o  obr 

It.vel. : level .  - - - - --I- __ -,- - - - 
20.5 -10.0 10.5 ! I  I 

hour. 

1 31.5 " .10.5 21.4; -!).6 ll.R,19.5 -%.8:lO.i 21.1 -lO.:<'ll. 
20.5 " 10.5 2l.ti' " !12.0 2tl.3 '. :11 .5  

2 2u.o (' 1u.o 31.6; 6 '  : I ~ . . o ' ~ v . ~  6 '  '12.1 22.2 -inn.i,!ii.: 
21.0 ' Z  ill.4'!!il.t? " 12.u 22.; " 12.: 

10 .3  
10.5 
10.7 
11.4 
11.4 
12.4 
11.2 

6.3 

8.0 

i 
I 
I 
I 
! 

i 

i 
I 
I 

...... 

3 17 .5  

4 15.4 

5 15.1 

6 14.6 

7 14.3 

-9.41 7.3 15.9 

' 6  5.4 12.4 

' 6  ; 3.3 11.2 
'1 0.910.; 

-9.3 0.7 10.5 
1' 1.9 10.3 

10.3 
" 6.71(J.3 

-9.2,10.4 13.3 

? - - -  14.ti 

-9.2 10.4 16.9; 

I' -10.1: 5.0 16.7 
I 

6 '  ~ 4.7 14.6 1 
i 4.2 12.7! 

7 .2  19.2 '6 3.1 

3.7 17.0 -10.7; 6.: 

2.5 15.0 " ' 4.: 
14.1 ' I  3 . 2  

9.v 13.4 1' ! 2.: 

1 . G  14.5 -10.6; 3.: 
l.ti 
1.1;1ti.2 " . 5 . .  

4.6 17.2 ' 1  6.t 

6.U 19.3 'i s.: 

1.614.1 " ' 3 . .  

! 

" 

6' 

I' 

'i 

'. 
' I  

" 

6 i  

e'.] 
9.t 
9.: 
8.: 

8.2 

7.5 

6 . :  

G.4 

6.1 
G. 1 
5.3 
5.4 
5.9 

6.4 

6.7 

l 3 . i .  " 

13.2 ~ 4 . 3  

12.ti ; 4 . 4  

12.0; 4 . 5  
I 
I 

L1.0. - 4 . 7  
11.2, I -4.6 

I 

!1.1 : -5.0 
.1.1 I " 

I 

8 13.9' " I 
13.3,  " 

! 
9 I*?.ti 1' 

11 15.3 '' 
I !  

16.5, i 
Soon 16.3 -1U.2) 

1 18.6: " 

2 lb.5 -10.1 

16.4' " i 

I 

-S.G 
I 
I 

" j 9.: I C  ' 

-S.7, 

I' ' 

s .3  2 0 . 3 ,  

9.5 21.5 
!).4 2l.ti - 
9.4 ,21.6 

2l.ti 
7.9 Ix .4  ' 

5 . 7  "0 .2 '  

5.7 17.2 

.0.4 ! -5.1 
0.5 
.1.1 

1. 10.3 18.2 
16.1 

-!l.l 9.5 Ib.1 
" 

-5.2 

-5.4 

-5.5 

1.8 

2.2 

3.4 

3.!) 

4.2 
4.3 
4.0 

3.8 

2.2 

2.0 
. . .  

-6.I. 

-s.9 

-9.0 

i* 6.1 1G.D '  
! 

' 6  7.7 14.6 I 
I 

-9.0 G.7 14.1 ~ 
-5.6; 7.6 

-5.7 8.2 

-5.8 3.4 

I 

" 8.5 
" , 8.2 

-5.9 5.9 

1 6  1 ri.3 

4.0/1:;.!1 K j 3.11 
3.41:3.7 6 '  , 2 . s  
3.11:i.s 1: 12.1; 
3.1 1:'S.s " 2.t; 

- 9 . h :  5.11 l(l.4 " 1.1 13.0 -!l . l i  
Ill.:; 1' 

10 115.b. '* ; i ; . ( l l 3 .2  -+.!I 4.:;14.2 -9.6 

-6.0 6.0 
I 

. . .  . . . . . .  -. . .  ........ ._ . .  -_ . 

1.'n111. F.vt Ioclt. 
March 11;. Sounding at  noon 8 - - . 

.* 1;. '. " 7 5 t i )  
1 ' 1 8 .  ' I  ' 3  5 3 0  
'' I!). So sou~iding. 
" 2 , ) .  L' ' 6  

'. 21. Sounding nt noon G 1 
1. 2.2. 
'' 23. S o  soundiiig. 

Correction5 from curves. 

ti 0 I 1  'i I' 



I :  27th., Red. !Ref. 
t o  . obr. 

I lerrl. - - - 
! i  

I 
28th. Red. Ref. 29th. Red. Ref 

to ohs. to  obs 
level. level. - - -- - __ _- 

I 115.5 -3.5 12.( 
1 

2 

3 

4 

5 

11.3 -6.0 5.3 6.5:-0.1 P.4 9.9 -2.9 7.0 
10.9 " 4.!1 I 
IO.!) -6.1 4.6 6.5! -0.2 6.3 8.3 -3.0 5.3 
lo.!)! " 4.s 5.5 1' 5.3 
11.21 -ti.?, 5.0 6.5 5.2 7.5' -3.2 4.3 

5.5 5.2 7.3 -3.3 1.0 
12.1 1' I 5.8 5.5 5.1 i . 3  -3.4 3.9 

5.t; 5.2 i . 3  -3.5 3.s 
12.9' -G.3 6.6 5.7 5,2 7.t;' -:{.ti 4.n I 

:j.n 

5.4 

2 . 6 6 . : )  " 3.5 
I;.S i' 3.5 
i.2 ' I  4.2 
h.6 " 5.6 8 

9 

10 

16.7' -6.5 10.2 9.9 

16.t)I -6.6, 9.4 11.2 
~ I 111.5 

15.5 ~ -6.7 6.5 11.5 

I ti.4 I " !I.$) 
-1.0 8,9 

-1.1 10.1 
-1.2 10.3 
-1.3 10.2 

13.5 -4.2 9.3 S . 0  
I 

16.0 -1.4 I I . G  12.1 
11i.2 -4.5 
16.2 4 . i  ;11.5 13.7 

5.9 

-2.2. 9.9 

-2.4 h . 3  

I 

I 

11.2 -5.s 
I 

1ti.4; ' I  

I 16.9 I ,  " 

11.0 

7.5 

6.4 

5.3 
-1.3 
-0.9 
0.5 
1.ti 

7.2 

8.4 

10.61::.7 

11.0 6' 8.n 
! 

i . 7  ' I  4 . i  

5 . 0 ,  " 2.0 

2.9 " --o. 
2.6 'i -0. 
3 . 2  " ! ( I . ? #  

5.2 l1 2,2 

7.3 4.3 

10.5 I' 7.5 

" 10.7 

R E C O R D  A K D  R E D U C T I O S  O F  T H E  T I D E S .  2) 

SERIES II.-TIDAL ORSERVATIONS FROM JANUARY 28 TO APRIL 7,  1854 
Hourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in uni ts  

of the scale. Increnxing numbers indicate rise of water. 

March, 1854. 

hour. level. 

4 . ~ 1  9.7 -5 .1;  4.G'll.S -3.1 9.: 
I 1  

-0.:; 

-0.4 

-0.5 

-0.7 

-0.6 

'. 
' I  

2.6 9.0 - 5 . 2 ;  3.P 9.11 -3.0 6.C 
2.3 
2.3 l .( l  -5.3 2.7 i . 5  " ' 4.5 
2.41 '7.7 -5.4' 2.31 7.1 ' 4.1 

-1.1; 
-1.7 
-1.1: 
-1.9 

-2. I I 

-2.1 

R.2 -5.ti 
3.3 F.7 -5.7 

11 15.0 

"oon 6.7 

1 7.7 

2 5.8 
5.6 

3 5.6 
5.G 

4 5.6 

5 6.0 

6 6.6 

7 7 .c  

8 7.7 

9 6.3 

10 9.1 

- - _  10.5 
-0.71 F.0 9.5 

--0.5 7.2 6.7 

-0.3 5.5 7.7 

-0.1 5.5 6.6 
5.3 

5.5 '1 

0.0. 5.6 6.3 

-1.6: 7.1 10.3 I I - - -  12.6 
I 

I 
-1.0 ~ 4.7 6.2 

- Z . Y ,  Y . 1  l o . &  .. 
I 
I i 

-3.1, 6.3 16 .3 :  -5.E 

-3.2, 3.4 lti.6: -5.fi 
I I 
I I 

-3.4' 3.1 12.8' -5.3 

-3.5 1.6 11.5, -5.1 
6 '  ~ 1.51 1 

-2.1 j 4.5 I 3.5 
( 6  i 5.2 

-0.1 i 3.41 5.1 
! I 4.9 -3.1; 1.31 I 

-n.3i 3.6 5 . 2 ;  -3 .7;  1.5 in.z/ -4.9 

I 5 .2 ,  (1  

! X.5 I -4.6 
-0.4; 4.2 6.9 ~ -3.9 3.0 3.6 4 . 7  

-0.5 i 6.4 9.6 ~ -4.1 4.5 ti.2' 4 . t i  

I 

I I 

! I . ? ,  " / !1.2 12.0 " i 9.4 

. . .  - .  

" I !).I 112.2 -2.ti !).til11.2 

4 
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March, 1854. 
. _. . . . -. . - -. . -- 

I 
IOth. Red. Ref. 31st.; Red. Ref. 

level. i level. 
to obs. , to O h .  

---__-- 
.5.3 -3.0 12.3 
15.3 " 12.3 13.8 -3.0 10.8 
15.4 " 12.114.5 '* 11.5 
L.5.5 " 12.5 14.5 " 11.5 
L5.3 li 12.3 13.2 " 10.2 
14.6 " 11.612.0 " 9.0 

.3.6 ' 6  10.6 9.7 " : 6.i 1 .  
11.e " 6.61 7.0 " 4.0 

9.4 '' 6.4 5.6 li 2.6 I 
6.9 " 3.9 5.0 ' I  ' 2.0 

4.7 '' 1.7 
6.:; " 3 . 3 4 . 5  " 1.5 

5.0 " 2.0 - " " 4.2 6.0 'i 3.0 1.- 

h2.9 " 9.9 10.1 ' 6  7.1 

16.5 " 13.5 11.9 " 6.!I 
I1i.l " 13.1 
.5.3 " 12.3 14.7 " 11.7 

15.2 I I  72.2 

I t i . 0  " 1 3 . 0  
3.3 10.3 15.b '* 15.8 

16.0 '* 13.0 
2.3 '' 9.3 15.2 " 12.2 

6.1 5.1 114.7 '* 11.7 

4.4 " 1.4 11.5 " 6 . 5  
4.3 " 1 .:$ 
4.3 i. 1.3 8.4 -2.9 5 . 5  
4.4 '. 1.4 7.11 '. 4.1 
(i.S " 3.S 6.1 -2.F :;.3 

7.1; ': 4.8 
.0.3 ' I  7 . 3  8.8 -2.7 C . l  

2.2 '6 !I.: 11.4 -2.6 8.8 
112.2 " ! I . ( ;  

3.1 " 10.1 13.1) -2.5 10.5 
12.4 " ! I . ?  

. .  . 

5.( 

5.; 

7.1 

7.4 
8.5 
9. :J 
9.2 

9 .9  -3.6 6.3 

9.0 I " 5 .1  

6.2! -3.4 4.t 
i .5 I I '  4.4 
7.5) -3.3 4.; 
7.51 " 4.1 
7 . 5 i  -3.2 4.3 

' 
I level. 

tb. Red. Ref 
to , obs. 

--- 

1.3 ' I  

2.3, -3.8 
3.11 L' 

2.9 -3.7 
1.7 1 4; 8.(' 

ih.  

- 
F.3 
9.6 

0.5 

1.2 

1.6 

2.2 
2.4 
2.4 

1.2 

9.2 

6.1 

i . 4  
7.4 
7.4 
i . 4  
8.0 

S.ti 

6.9 

April, 1854. 
.- 

Red. Ref. 
to ohs. 

lerei. -- 
-3.0 5.3 
" 6.6 

-2.9 i . 6  

-2.8 6.4 

1' 9.0 

-2.7 9.5 
'i 9.7 
" 9.; 

-2.6 8.6 

-2.5 6.; 

" 5.t; 

-2.4 5.11 
.' 5.n 
" 5.(l 
" 5.0 

-2.3 5.5 

'i : 6.3 
! 

-2.2 6. i  

@.:I: -2.1 6.6 

8.9; '< 6.6  

5.G ~ -2.0 6.6 
5.9 j 6.9 
; . : I !  " 6.9 
-.i -1.9 6.6 - .  
6 . 7 :  6' , G.6 

I 
E . 1 ,  " 6.2  

i 
E.(# -1.8 6.2 

c -  " -  i .:~ '' 5.i 
, . a  " 5.7 
7.5 " 5.7 
7.5 'i . I .  r - I 

7.5 -1.7 5.6 

. _.. . ... . . 

Ith. Red. Ref. 
to obs. 

I level. 
-.-- 

I 
9.61 " 6.0 

0.0; " 6.4 

0.41 " 8.8 
0.4' " 6.6 
0.4 ' 

0.4 
0.4 
0.4 
0.2 
(1.0 

9.1 

6.5 

8.0 

l L  8.6  

4' ~ 6.8 
'1 I 8.6 
" ! 8.8 
( t  ! 8.6 
1' 8.4 

1' 7.5 

1' ' 6.9 

-1.5 6.5 

i . 5  ( 1  

i . 5  ' I  

7.5  '* 

7.5 i L  

5.5  '' 
7.9 " 

6 . 0 .  " 

E.0 " 

s.0 66 

6.2 " 

7.6 ' I  

1 ..1 " 

7.0 " 

7.0 " 

L I  

6.0 

6.0 
6.0 
8.0 

6.0 

6.4 

6.5 

6.5 

6.5 

6.7 

6.3 

5.6 
5.5 
5.5 

.. - 

. . . . . - . - . 

tb. I Red. .Rd. 
I t o  i obs. 

leve l .  I 
7.0 -1.5 5.5 
i . 5  ' '1 I 6.0 

--- 

7.5 " ! 6.0 

7.5 ': 6.0 

e.0'  " . 6.5 

6.6' " 7.1 

9 . 6 :  " ~ 6.3 
9.9 " 8 . 4  
0.0: " 1 8.5 
0.0: " ! 8.5 
0.0;  " ' 8.5 
O . O !  I 8.5 
0.0/ '' 8.5 
0.0 '' 8.5 
9.5 " ~ 8.0 

1 1 
6.E: " , i.3 

8.51 -1.5 7.0 

7.01 " 5.5 

7.0, " 1 5.5 
7.0' " , 5.5 

7.01 " 5.5 

7.0; 6 L  1 5.5 

7.01 '6 ~ 5.5 

7.0: " 5.5 

7.5 j " I 6.0 

6.1 " 6.6 

9.0 " ' 7.5 

9.0 " j 7.5 

- . - 



R E C O R D  A S D  R E D U C T I O S  O F  TIIF:  T I D E S .  2; 

! I d .  Red. Ref. 
to ~ obs. 

level. I 

SERIES III.-TIDAL OBBEK\.ATIONS FROhI Al'RJI, 20 TO AUGUST 3, 1854. 

Ilourly observntions on the pulley-pange. Adopted reading of mean level 7.0, esprcssed i i i  units 
of the scale. Increasing numbers indicate rise of wnter. 

-__ - - - _- - - - ~ ._. - -- 

April, 1854. 

22d. Red. Ref. 
t o  obs. 

level. 

Kesn 
iolar 
lour. 

-2.2; 4.5 
" j 6.1 

5.1; 

1 

2 

3 

4 

5 

ti 

7 

6 

9 

i n  

11 

$0011 

I 

2 

3 

4 

5 

6 
c 

8 

9 

10 

11 

liiln' 

5.6 -3.5 4.3 
7.5 " 4.0 
i . 5  " 4.0 
7 . i  -3.6 4.1 

0th. Red.  Ref. 
to  obs. 

lerel .  --- 

I 5.4 

3.5 

2.7 
2.5 
2.c 
2.F 

i - 
e m 

2 '  - 

11.1 -3.5 7.G 

8,> '' 5.3 

7.5 'i 4.0 

ti.4 -3.4 3.(! 
5.e L c  2.4 

3 . 2 5 . 0  " 1.6 
6 . 0  " 2.6 

1.3 -l.(l 10.3 

6 . 3  -1.1 i . 2  

Ii.7 -1.2 5.5 
ti.4 6 1  5.1 
6.4 -1.3 5.1 
G.4 " 5.1 
(;.il ' 6  , 6.4 

i . l  -1.4 5.7 r '  

7.oi " 6.5 

9.0 -1.5 i . 5  

!1.5: " ' S . 0  
9.i ~ " 6.2 
9 . i :  -1.6 8.1 
!I.: " ' 8.1 

I 

9.5, 1' I 7.9  
i 

8.RI -1.7 7.1 

- -1.6' 6.1 

i . 0 ;  -1.9 5.1 
"9 i 

I 

I 
G.9' -2.0 4.9 

6.9: -2.1 4.6 
! 

6.6 

i . S  

6.!1 

7.9 '1 4.3 

8.9 -3.7 5.2 

9.7 1' ~ 6 . 0  

6 . 7 ,  - 
5.3 

7.9 

9.0 

0.2 

1.4 

2. I 

-2.3 

-2.4 

'< 

-2.5 

11 

2.5 ' -2.t; 
2.G " 

2.5 -2.5 

1.0 -2.6 

9.9 1' 

s.5 -2.9 

i.9 -3.U 
:.4 '. 
'7.1) " 

7.0 ' 6  

7.0 -3.1 
i.4 
8.0 , " 

6.8 ~ -3.2 
I 

6.5 I' 
! 

9.2 -3.3 
0.1 (' 
0.5 ~ (1 

0.5 I L L  

0.5 I 11 

0.5 ! -3.4 
().\I I ( 6  

9.1, lL 

7 . 9 ,  -3.5 

(1.5 , (' 

6.4!  " 

5.9 1O.k 1' 6.7 
(i.8 
7.2 11.5 1' ~ i.4 

' 

7.2 j 
7 . 2  12.5 : 6.4 
7.2 i I 
7.1 13.0 l1 6.9 
ti.6 13 .9 ,  '1 3.e 
5 . i l 3 . ! l  ( (  'S.6 

13.0 -4.2 P.E 
5.0 12.0 I I '  : 7.8 

4.4 17.3 (' i.1 

. . .. . - . . . . . . 

23d.I Red. Ref. 

i level. 
, t u  OlIS. 

I-- - 
10.0' 4 . 2  5.6 

9.91 5.; 
s.5 I " 4.:3 
&.:i I ' d  4.1 
8 .5 '  " 4.3 
b.7 (' 4.5 

10.1 ~ 1' 6.0 

1 1 . 5 ~ "  i . t i  

' .3:  " 4.11 
! - 0 :  

,.a, 1 . 2  2.11 
li.ii! 6' 2.4 
Ii.1: " 1.9 
G . l I ' ' 6  1.8 
ti.51 4 . 1  2.4 I 
7.5 I 3.4 

9.31 (1 5.2 

12.01 " 7.9 

I0.b: ' I  6.7 

12.81 6 . i  
13.6 '  4 . 0  9.c 
1 3 . f j  1' 9.1, 

9.17, " .;.(I 

IS.11; " 9.0 

. . . . . .- . ... . . . - - - -  

to obs. 
level. leyel. 

-- 

9.4 -4.0 

i . 5  I' 

G.7 6: 

ti.5 '. 
ti.5 -3.9 
ti.; " 

i.l ! '' 
" 

- I--- 

" :f; . l ;  E.5 5 . 1  

' 6  ! 9.0 10.9 -3.:1 i.(; 
" 11.1 
'4 11.1 13.4 '6 10.1 

14.5 " 11.2 
'. .11.0 15.5 " 12.2 

15.:; " 12.11 
II(I;T14.1 " ]I).\ 

-:;.s !1.1 12.5 -3.2 !I.:< 

(1.6' " ~;.s;'ll..: I .  " - 8 . 1  

April 20. No sounding. 
Fath. Feel. loch. 

6 3 6 The correc t io i i s  were d e d u c e d  from the c u r v e s  i " 21. Soutidinp. at 110011 ti 1 0 
" 22. " ' I  6 3 0 
I' 23. 'i li 

L A  24. 1' 6' t i 4 5  
" 25. i: 'i i 0 t i  
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11.4 
I?.( 
11.c 
l( l .1 

~~~~~ ~~~ 

SEKIES III.--TIDAL OnEERVATION6 FROM APaiL 20 TO AVUVST 3, 1851. 
IIourly obscrratioris 011 the pulley-p:ruge. Adopted reading of mcnn level 7.0,  expressed iri units 

of the scale. Increasing nnmbers idicnte rise of water. 
- . - -. . . _ - . .. -. - .. . . . - . . -... 

I 

lA . rJ  
15.1 
15.2 
15.0 

I May,1854. 

1G.4 -3.ti 12 .S  
15.3 " 11.7 

12.8 " 9.2 

10.3 " ' l i . 5 1 4 . i  

i.ti '' 4.0 

April, 1854. 

I f ; . ?  I' 

16.5 " 

l(i.5 " 

15.9, -4.0 

I ' 

13.4 " 

1 

2 

3 

4 

5 

ti 

7 

8 

8 

10 

11 

Knon 

1 

2 

4 

5 

(; 

1 

8 

!I 

lo 

11 

lidn't 

4.e 

4.0 

3.0 
2.3 
?.!I 
2.1 
2.7 

3.5 

4.4 

5 . i  

0.1 -3.0 7.1 

9.1 " ,G . l  

7.1 " I 4.1 
ti.3' " , 3.3 
5.6,  " 2.1; 
5 . 8 '  " j 2.8 
t i . 3  " ~ 3.3 

i .3  ~ '1 I 4.3 

E.5 " ~ 5 .5  

I 

I 

I 
Il.4 , " : 6.3 

l) . l ;  1' ' 7 . 6  

1 . 4 '  " r.3 

14.9 

13.1 

11.; 

9.P 

8.0 

5.9 
5.5 
G.2 

h.3 

11.1 
11.5 
14.1 
12.b 

10.5 

6.3 

ti.& 

4. 7 
4.11 
4.0 
5.9 
8. i 

10.9 

12.7 

11.1 

G.2 " 2.ti 
5.5 6 '  i 1 .9  
6.2 " j 2.ti 

12.2 (1 

10.0 

" 11.4 
-3.0 11.5 

,!1.8 
" p 1  

j 7.5 

' 6  I 5.3 

I' I 3.F 
i 

1' I 1.; 
'1 11.0 

2.1 

I 1.1 

0 . 2  
0 . 1  

:l.ti 

4 .2  

" 

" 

' 6  

" 

" 

'1 

< 

" 

l i  

'. 

" 

" 

" 

I 

'i 

' I  

'1 

? 

1' 

.- 

7.3 
6.2 
5 . 2  
5.9 
i.i, 

!) .G 

10.5 

1 . 0  
11 1) 

5.; 

i .9  

9.7 

11.4 
11.5 
12.1 
12.2 
I2.U 

!).4 

... * 

- ., 1 .I) 

4.3  
3.2 

2.9 
4 . i  

1i.G 

i .8  

9.3 

11.0 

I, 'I -.- 

__. 

_ _ _  
.- . 

: 9.3 
,112 

'11.3 
. 

to obs. 
i level. 

------ 

l4.t' 

15.; 

1ti.T 

I 

~. 

9.2 -3.0 

i .F  " 

7.0 (' 
6.n 6' 

5.3  1' 

5 .0  " 

5.1 (1 

5.; L L  

ti.ti -3.1 

;.5 

8,s.  

11.3: " 

16.4; -3.4 1Y.ll 
ti.2 Iti.(l " ,Eti 

(1.2 'A 1;.9 !lO..l 

2 . s '  " ! 9.5 13.4 i I  ! 

I 

! 
1' 11.5 

( 6  ! I .?  

6 '  E.3 

(( ; 6.4 
I 

1' i 4.6 

" , 2.5 
: 2.1 

1' I 2.8 

'1 4.9 

( (  . i . 5  

'. 111.1 
" 11.2 

-3.5 12.(1 
" 11.0 
1. ! [I.i 

" I 7.4 

" ! ( ; . I  

I 

'i ! 3.6 

-:.5 1 3  
" ' 1.5 
" ;1.6 

i 
" I 3.6 

I 
I 

" i 5.1 

" I li.9 
i 

" i 9 . 9  
I 

I 
I -. _. . . . . - . -. __ 

i I 8.4 

1' 

I 1  

" 

" 

1' 

'1 

" 

'1 

-4.1 

9.5: 1' 
11.3;  " i j 

I 

C.5 10.2 

4.3 9.8 
2.1; , 

1.7 9.1 I 
1.; F.1;' 
2.4 8.01 

3.8 8.0 
6.0 

8.4 j 

4-7 8*8 i 
5.7 10.21 

7.6 11.3 

4 . 2  

" 

I' 

" 

11 

I1 

-4.3 
L' 

I 1  

1' 

Fa:l~.  FcW. lrirli 
April 21;. Sounilink. at nooii 7 :I 0 Corrrctioiis cluducell from the carves. 

" 2;. " " 7 3 2  
'' 2.-30. KO sounding. 

h1;iy 1. Souliding at noon 7 4 0 

" " ' I  ' I  

2.3 
2.1; 
2.6 
1.9 

0.7 

9.4 

8.2 

6.0 

4.9 

4.2 
4.0 
Y.9 
4.4 
5.; 

i .9  

9.0 
9.4 
8.9 

7.2 

6.0 

5.ti 

4.9 
4.4 
3.8 
3.8 
3.7 
4.1 
4 .5  

5 .9  

7.0 

8.4 

9.7 
_ _ _  

. 



8th. ' Red. .Ref. 
to 01,s. I lerel. 

9th. Red. Ref. 
to obs. 

Irvcl. ------ 
5.; 
6.2 
ti.7 
6.6 

6.9 

7..5 

E . l  

9.1 

i 

l n . 7 .  -.;.5 
10.cI " 

10.0 ' -5 .6 
10.5 1' 

11.3, " 

12.ti -5.7 

14.3, " 

i 
15.6 

2 

3 

4 

16.7 " 12.314.0/ " j9.314.0;-5.3 6.; 

lti.5 1' '12.114.21 I' !9.514.6!--6.4 9.4 
~ 14.3: I' 9.1; I 

14.2 4 . 5 ;  9.7 14.3 I' , I).(; 1 C . 1 !  -5.6 :lo.; 

11i.6 I 1' 12.4 I i 

14.2 11 I 9.5 ; 

0.0 

6.9 

7.. 

5 . ;  

3.; 
3.1 
2.7 
3.4 
3.1; 

4.F 

6.2 

6.9 

14.9 

13.h 

11.2 

10.0 
9.3 
6 .0  
6.0 
b.9 

11.2 

13.0 

14.2 

i . 5  
;.!I 
F.l  
b.1 
7.9 

i .2  

15.5 

14.6 

14.0 '' 7.9 

id .5  -6.0 , I i . 5  
! 
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SERIES III.-TIDAL OBSERVATIONS mora APRIL 20 TO AUQU~T 3, 1854. 

Hourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in units 
of the scale. Increasing numbers indicate rise of water. 

- -- - _ _  

May, 1854. 

7th. Red. 'Ref .  
' t o  obs. 

level. 

.0.2 4 . 2  6.0 
0.2 " 6.0 
, t l .5 ,  1' ti.3 
.O.& " 6.8 

.1.3, I' i.1 

l.s '1 7.6 

2.4 1' E.2 

--- 
10.5 

11.5 
11.5 

l l . F  

12.4 

13.0 

14.1 

1u.2 

lG.0 
I u.5 
16.5 
I G.3 
I I i . 0  

15.1 

14.1 

IX i i  

10.1; 

in.0 
-4.6 

' I  

I 1  

-4.9 

I 1  

I' 

'L 

-5.0 

<' 
" 

" 

-5.1 

" 

t L  

-5.2 

' 6  

" 

5.2 
4.5 
4.4 
4.9 
5 . i  

6.$J 

$.C 

9.9 3.2 

3.2 

3.0 

2.2 

1.0 

0.2 

4 . 3  6.9 

I t  s.9 

(1  ' p.; 

'1 7.9 

'i I;.; 

" 5.9 

1.9 lG.4' - 5 . S  10.t; 
Ill;% " 11.1 __._ 

1.0  17.2 -5.9 11.3 
1.517.2 " 11.8 
1.4 17.2 -LO 11.2 
1.21ti.r; I " ltl.6 'i 

" 

11 

I I  

U.9 Ilti.0 ' -G.1 9.9 

-6.2 p.; 

-G.3 7.5 

( 1  _ _ -  

" 4.9 

- 4 . 2  3.s 
" 3.1 
6' 1.s 
" 1.b 
I' 2.; 

-6.1 5.1 

' I  6.9 

I' I F.1 

11.4 

11 ~ K.5 

11 9.5 

\Tool1 11.3 

1 13.1 

2 14.9 
15.0 

3 14.5 

4 13.ti 

5 12.6 

ti 10.1 

i 9.5 

6 9.0 
9.11 

9 9.0 
9.1 

I0 9.5 

11 10 .1  

Lidn't 11.1 
- . -_ . 

9.0 4 . 4  4.C 

8.1; 'i 3.; 
s.0 " 3.G 
& . ( I ,  " 3.G 
s . 0 ,  " 3.1; 
6.4 . .  

9.0 -5.3 
b.4 " 

h . 0  ( 6  

b.7 '1 

9.0 -5.4 

L O 2  " 

. l .!i'  ' 6  

1' 4.0 

- 4 . 5  1.5 

" 5.3 

11 5.6 

4 . 6  G.4 

11 6.7 

( 6  7.4 

9.0 

!l.S 

0.3 

1.0 

1.3 

2.0 
2.5 
2. :I 

1' : i 4 . s p . s  
I ! 

i 
11.1; I' (i.7 1 

11.6 -4.9 G.7 ! 
11.6 " I;.i 
11.4 I' 6 . 5  I 
12.0:  -5.0 7.0 

I 

12.; " - 1 . 1  - .. I j  ! 

13.3 -5.1 6.2 1 

12.3 

L2.9 " 

1:x.:; 11 

13.5 " 

13.5 " 

I3.S " 

IS.? -5.5 

.~ 
gi 7.9 

-4.7 7.6 
.v,; " - I I . $  

0.5 -4.r 5.7 

2.0 i I' 7.3 

. . 

" ! 6.4 
-- 

Fal l~ .  €'vet. Inch .  

. , . . . -. .- .. . . . __ .. . . 

May 2. S~iriiidiuy at noon 7 1 0 Correction &,rived froin soulidiug and curves. 
i 2 0 
i 1 0 
6 5 0 From this d:ry tliere is but OUR rending at each half hour. 

'< ' t  ii " " " " 

; I  4. I' 'i 

'1 5. l i  I' 

" 6. No sounding. 
" 7. Soiindiug at nimi t i  3 (1 

7 2 0 I' 8. " ' I  

ii ! I .  i 1 (; Correction from sounding and curves. 'i ' I  
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Ref. 
,bs. 

0.F 

SERIES 111.-TIDAL OBSERVATIONS FROM -4PEIL 20 TO ArjaUkX' 3, 1854. 
Hourly observations on the pulley-gauge. Adopted rending of mean level 7.0, expressed in units 

of the scale. Increasing numbers indicate rise of water. 

12th.; Red. I Ref. 13th.; Red. I Ref. 14th. Red. Ref. 
1 to I obs. I to I obs. ' to obs. 

level. . ievel. ! I level. ---------- 
i 

1 

0 
I 

3 

4 

5 

G 
c 

P 

9 

10 

11 

VoOll 

I 

2 

3 

4 

5 

G 
r 

S 

9 

10 

11 

idn't 

9 . i  " 3.4 
* . I ;  " i 2 . 3  
i.f; " 1.3 
$1.2 ! 2 . 9  
u.3 1' , 4.0 

2.4' '1 I 6.1 

- 
0th 

- 
2.5 

9.s 

9.5 

P.3 
S.2 
$.I1 
ti.0 
6.0 
$.5 
9.2 

1.; 

2.5 

1.4 
5.11  
5 . 0  

7.2 

7.2 
k.1 
9.5 

l(1.7 

I 1  

' I  

" 

I 1  

I <  

I 1  

11 

- G .  '1 

I' 

I t  

l t  

11 

" 

-6.3 I).!) 

" 0.9 
' 1 . 5  

l i  ' 3 . 2  

( 1  ' 4.4 

! 
Red. Ref. 

to obs. 
levnl. 

-6.0 j 6.5 
! 
i 3.6 

-- 
I 

; 3.5 
I 2.3 

I 2.0 

') '> ',. .d 

' 2.0 
! 2.0 

9.5 " iJ .110.G (1 i 3 .9  
3.9 '1 2.2 
6.0 " , 1.3 9 . t l  1' 

5.11 " ' 1 . 3  <$.2 " 

! ) , S  I' 2.6 7.5 I 1  

11.1 '6 4.4 P.O '1 

7.5 

4.2.  ( 6  

' 2.4 
' 3.1 

~ 5.G 

~ 6.4 
! 

5.3 
*.!I 

' E.9 
b.1 

3.4 -i;.a 7.2 

2.3,  ( 1  G . l  

0.3 " 4.7 
!!.; 6 '  , 3.5 
*..I ' 6  2.2 
G.4 '1 2.2 
k . 4  11 2.2 
! I . ?  " :Lo 
'7.3 " , 4 . 1  

1.0 ( I  4.s 

2 . i  6.5 

1.:) 1: s.3 

i.4 ( 6  9.2 

16.2 (1  10.0 

i.1 1' 10.9 
7 . h '  ' I  1l.ti 

I l th . ,  Red. 
to 

level. -- 
17.0 " 

16.5 -6.3 

13.7 

11.5 11 

9 . G  
s.2 ( C  

b.?J l 1  

9.5 (1  

l1.S I' 

5.4 (1 

5.n, 11 

IL.0 1' 

_.. 
0.2 17.4 

7.4 16.I' 

5.2 13.7 

3.3 10.8 
1.9 
2.0 8.4 

7.3 
3.2 7.3 

9.2 
5.5 10.4 

9.1 12.3 

F . i  14.2 

9.; 15.4 

2.1 ' I  5 . s l  9.0 
b.3 

-4.5 

I' 

'1 

" 

-ti.G 

I 1  

'i 

" 

ll0.S l r .3  

9.c lti.2 
i I 6.S 12.3) 

7.5 9.9 
! , - - - - - - 
i _ _ _  _ _ _  

! 
I _ _ _  - - _  
I 

' 1 l .F  13.5 
19.4 
'12.4 15.2 

3.2 

- - -  
- - -  

_ _ -  
I 

ti 5.G 

6.S 

I' 8.5 
1' 11.1 
" 11 .3  
ti 10.; 
1' 9.9 

' 6  2.i112.0 
' I  ' 2.1 I 

I ,  -. .. . . 

2.3 
1.5 
0.8 
0.3 
1.3 

3.5 

5.1 

8.0 

5th. Red. 

I level. 

:0.6 -6.7 
i 0 . G  I' 

9.7 I' 
8.5: I 1  

7 . G :  
I 

6.5 : I C  

5.4: 11 

I t o  

-- 

I 

0.4; 

9.0, (1 

s .4 ;  (1 

9.0. " 

0.4 " 

2.6 

4.5 11 

G.ti (1 

F.9 11 

9.0 1' 

9.0 1' 

3.1 '1 

7.3 '1 

5.5 1' 

2 3 I' 

3.3 

7.9 11 

7.5 
7.2 
7.2 ti 

4.3 

2.1 -6.8 

5.5 -6.9 

1.0 -7.0 
- 

May 10 and 11. so soull~liuy. . 
" 12. Sounding at noon E fathoms (last sonnding recorded). Correction by sonnding sild curves. 

- 
Ref 
obs 

- 
13 9 
13.9 
L3.L 
12.1 

LO.9 

9.E 

8.7 

3.7 

2.3 
3.7 
2.3 

3.7 

5.9 

7.S 

9.9 

12.2 
12.3 
12.3 
11.4 
LO. ti 

E.8 

5.6 

3.6 

1.2 
0.8 
0 . 5  
0.5 
2.6 

5.3 

9.6 

!2.0 
- 
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-_ 
5.2 
5.5 

6.4 

" 0  
1.3 

6.5 

6.S 

F.8 
9.5 
9.S 
9.F: 
9.S 
9.1 
6.2 

G.S 

6.1 

5.4 

SERIE6 III.-TIDAL OBSERVATIONS FROM APRIL 20 TO AUGU6T 3, 1854. 

Hourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in uni t s  
of the scale. Increasing numbers indicate rise of water. 

-- _. 

12.0' 5.2 
11.6, 4.H 
11.2,  4.4 
11.2 i 4.4 
12.5: 5.7 

14.2,  7.4 

15.ti F.F 

lG.S 10.0 
li.4 '10.6 
17.9 11.1 
17.9 '11.1 
17.9 11.1 
l i . 6  IO.*. 
l i . O  1@.2 

! 

I 

15.i i 6.9 
I 

14.6 '  7.8 

12.F: G.0 

Hean 
iolar 
lour. - 

1 

2 

3 

4 

5 

6 

7 

F 

9 

1 (I 

11 

Voon 

1 

2 

3 

4 

5 

ti 

- 
I 

F 

9 

10 

11 

ridn' 
.- 

17.6 ,10.4 

19.0 11.8 
19.7 12.5 
19.7 12.5 
19.i 12.5 
19.7 12.5 
1 9 . i  12.5 
1 9 . i  .12.5 
1Lti 11.4 

..... __ 
16th.  Ref. 

ohe. 

-- 
19.ti 12.4 
19.G 12.4 
l!).O l l . E  
IS.5 11.3 

1i .0  ' 9.6 

lti.0 s.r 
14.4 i.2 

12.5 5.3 

10.0'  2.6 

9 . 0 '  1.1; 
9.5 2.3 

9.7 2.5 
10.0 2.6 

10.9 3.7 

15.4 5.2 

14.3 7.1 

1 ti.2 9.0 
17.11 9.6 
17.ti 10.4 
17.t; 10.4 
17.ti 10.4 

16.3' 9.1 

14.4 i . 2  

13.0 4.s 
1n.s 3.r; 
!4.5 2.3 
!l.5 2.3 
9.t; 2.ti 

11.; 4.5 

13.5 6.3 

15.3 s.1 
1f i . i  9.5 
. . . . . .  

14.0 

15.0 

16.4 

17.7 
la .$  
1S.V 
1S.F 

~ 

i 
17th.  Ref. 

I Ob*. 
-- - 

! 
15.0 10.8 

19.4 '11.2 
20.0 12.8 

16.9 11.7 
16.tl 1O.H 

30.0 1 2 . ~  

lti.2 j 9.0 

14.3 i.1 
! 

0.ti 

F.6 

7.1 

5.5 

2.b 
1 .h  
1.b 
3.1 
4.4 

G.F 

6.0 

9.1 
9.6 

12.6 

11.3 
10.2 

9.0 
10.2 
11.1 

13.4 

14. ti 

1h.b 
1P.0 
17.4 

1ti .O 

14.4 

12.4 

11.7 
l0.ti 

10.5 
10.5 

11.5 

12.e 

1n.o 

5.4 

4.1 
3.0 
1.s 
3.0 
3.9 

6.2 

7.4 

4.9 

11.0 4.3 
10.5 3.s 

10.5 3.f 
1O.E 4.1 

in.5 3.r 

15.9, 6 . i  11.2 4.4 
1o.s 4.0 
10.5 3.7 
10.5 3.7 
10.5 3.7 
1 1 . 0  4.2 
1l.i 4.9 

17.6 ,10.4 
17.1. ; lO. t i  
1 i .S 1tl.C; 
1 G . i  ~ 9.5 
16.0 j *.h 

! 
14.0 6.1 

12.5, 5.6 

10.6,  3.4 
10.0 2.s 
9.2 2.0 
9.2 2.0 

10.4 3.2 

1o.n' 4.s 

12.7,  6.0 

14.3 7.6 
I 

14.9, 6.2 
15.2 F.5 
15.4 s.7 
15.4 5.5 
15.4 8.7 
14.6 7.9 
14.2 7.4 

13.3 j 6.5 

12.1 5.6 

13.C I li.4 

14.s 7 .6  
..... _- 

12.6 5.6 

13.i 6.9 

14.5 i .7  
111.0 b.2 
15.4 S.6 
15.4 6.G 
1.5.4 P.G 
15.2 8.4 
14.7 7.9 

14.n ' i .2  

12.6 5.S 

May, 1854. 

18th .  Ref. 
, ohs. 
i -_ - 

19th 

- 

17.8 

15.V 

14.3 

13.0 

1n.n 
!l.0 
9.0 

10.3 
11.t; 

14.0 

15.2 

1 ti.3 
16.S 
16.h 
15.s 
15.ti 

14.0 

19.3 

12.4 
12.11 
11.3 
11.3 
11.5 
I ] .$  
12.4 

12.6 

!4. ti 
s.1; 
6.4 

6.h 

6.1 

5.2 
4.9 
4.2 
4.2 
4.4 
4. i 
5.3 

5.7 

14.2 

15.7 .. 
lti.5 :!.5 
l i .2  10.2 
17.2 10.3 
lti.5 9.5 

Ref. 
ohs. 

- 
6.9 

7.9 

9.3 

10.6 
11.7 
11.7 
11.i  
11.7 
11.0 
10.4 

9.U 

i .4 

5.4 

4.7 
3.1; 
3.0 
3.5 
3.5 

4. 

5.s 

7.2 

8.7 

15.i F , j  

15.0 F.1 

14.0 7.1 

13.0 6.1 

12.5 5.7 

I obs. I obs. 

- 
12.0 
12.3 

13.2 

14.1 

15.2 

15.6 

15.5 
lG.5 
16.6 
16.5 
lG.5 
15.h 
14.9 

13.6 

12.6 

12.1 

11.5 

I . _ _  -_ - - . 

22d. Ref. 
obs. 

-- 
70.3 3.4 
10.3 3.4 
10.3 3.4 
10.3 3.4 
10.3 3.4 
10.8 3.9 

11.5 4.6 

13.6 5.9 

15.2 E.2 
16.5 9.5 
17.6 10.6 
15.6 10.1; 
1i.G 1O.G 
1i.1; l('.G 
l i . O  10.ti 

16.5 9..j 

15.1 6.1 

13.7 G . i  

12.0 5.1) 

11.0 4.0 
10.4 3.4 
9.5 2.5 
9 . 5  2.5 

11.0 4.11 

11.; 4.i 

13.1 c.1 

14.1 i.0 

16.4 9.3 
lti.5 9.3 
lIi.5 9.3 
16.5 9.3 
lt i .5 !!.3 
16.5 9.2 
1ti.:; 9.0 

15.0 i.; 
- 

. -. ... 

233. Ref. 
uhs. 

.- _. 

13.0 5.6 

12.2 4.6 
11.3 3.E 
11.0 3.5 
11.5 4.0 
12.0' 4.4 

13.7 G . l  

15.2' 7.5 

17.2 9.5 
16.2 '111.4 
19.1 11.3 
19.1 11.2 
lS . i  1U.b 

l i . 5 ,  9.5 

16.0 P.0 

15.3 7.3 

14.2 6.2 

13.0 5.0 

12.n 3.9 
11.5' 3.4 
11.5 3.3 
11 .5  3.3 
12.4 4.0 

14.0 5.6 

1.5.5 ' i .0 

1ti.c; 6.1 

1fi.3 ~ 9.i 
1!).4 '1n.h 
20.0 11.4 
2n.o 17.4 
1!).2 ; lO. t i  

1 d . 0 :  9.3 
. - .. 

. . . . . . .  -_ 
24th. Ref. 

I Ob8' 

--I-- 
16.2 i . 5  

15.1 I 6.3 

13.n I 4.0 

14.21 5.4 
13.E4 4.9 
13.11' 4.1 

13.0 I 4.0 
13.5 j 4.5 
14.2! 5.1 

16.6'  7.5 
17.k. P . 6  
1fi . l;  ~ !l.4 
1c . l  9.!l 
1 i . E  j k.5 

16.7 i 7.4 I 

14.51 5.2 

I3.l i 3.F 

11.3 I 2.0 

I 15.1 I 5.s 

I 
I:<..., 4.5 

12.1 I 2.s 
12.1 I 2.6 
11.3 i 2.0 

12.5 I 3.2 
j 

14.2 4.9 

16.5 j 7.3 

:::I 1::: 

211.1 ~ 10.9 I 
21.4 '  12.2 
2 . 1  12.9 
22.1 ' 12.!1 

- .. 
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Mean 
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SERIES III.-TIDAL OBSERVATIONS FEOM APRIL 20 TO AUQUST 3, 1854. 

Hourly observations on the pulley-gauge. Adopted reading of mean level 7.0, expressed in unit. 
of the scale. Increasing numbers indicate rise of water. 

May, 1854. June, 1854. 
__ - 
26th. Ref 

obs. 

-- 
17.4 8.5 
l t i . t i ,  7.i 

I 
14.3, 5.4 

12.4 3.6 
11.6,  3.0 

11.5 i 2.7 
11.5' 2.7 
11.5 2.7 
11.5 2.7 
11.8 3.1) 
12.5 3.7 

11.5; 2.7 

25th. Ref 
O b 6  

-- 
19.8 .10.t 
i9.n 9 . ~  

27th. Ref 
obs 

-- 
21.2 12.: 
21.2 13.: 
I!).fi 10.1 
18.7 10.1 

! 

14.5 ~ 6.1 

16.0; 7.4 

12.5 ' 3.9 
11.2 2.6 
11.0 2.4 
11.0 2.4 
12.4 3.8 

14.1 5.5 

15.2 6.7 

17.3 8.8 
18.2 9.7 
18.2 9.7 
18.0 9.5 
17.5 9.0 

16.U 8.1 

5.7 

3.8 
1.1 
U.5 

1.0 

1.5 

1.9 

3. 6 

5.8 

8.0 

18.1 ' 9.8 
, 8 .7  10.4 
9.0 10.7 

n. 5 

I 

28th., Ref 
obs 

-.- 
19.0 :10.i 
19.u 10.7 
lh.6 10.1 
l i . 3  9.1 

15.5 I 7.4 

12.4' 4.3 
! 

10.8 2.8 
10.0, 2.0 
9.5 , 1.6 
9.5 1.6 
9.5 1.6 
9.5 1.6 

l u . l  2.3 

11.7: 3.9 

13.0 5.2 

14.7 6.9 
1.',.4 7.Ii 
lti.5 S.7 
15.5 7.9 
L5.1a 7.3 

L3.5' 5.7 

L1.7 3.9 
10.8 3.1 

10.0 2.3 

10.0 2.3 
.1.3 3.6 

2.3, 4.6 

4.2 1;.5 

I 

I 

10.0 2.3 

1n.o ~ 2.3 

5.CI , 7.3 

.6.1 i 8.4 
! 

7.4 9.7 
8.0 10.3 
6 . 6  111.9 

I 
ZQth., Ref 

' obs. 
30th. I Ref 

i 

l i . 2 ,  I 9.5 

-- 
i9.n 11.5 
19.5 12.c 
16.6 11.1 
18.1 10.6 

16.1 ' 6.6 

14.3 6.8 

12.4 4.9 

10.2 2.7 
10.0,  2.5 
ll).0 2.5 
10 .01  2.5 

I 

10.0 I 2.5 
11.3, 3.8 
12.4 ' 4.9 

I 
13.8 6.3 

1st. I Re1 

I Obs  .- - 
16.2 10.: 

2d. : Bel 
j ob8 

-- 
I 

15.4 ' 8.1 

16.1 8.' 

17.n 9.1 
17.2 9.1 
17.2 9.1 

l i . 0 ,  9.: 

15.6 8.: 

14.2 6.: 

12.8 G.! 

12.0 4.i 
11.3, 4.( 
11.0 3.i 

17.2: 9.1 

31st. ' Ref 
obs. 

-- - 
16.4 I 8.9 

17.9 '10.4 
18.5 : i i . n  
19.0 :11.5 
19.0 11.5 
18.2 10.7 I 
17.2, 9.7 

14.9 ~ 7.4 

- 
0.8 

8.8 

6.7 

4.5 

2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
2.7 

4.9 

6.9 

s.n 

- 
18.4 

16.4 

14.3 

12.1 

10.0 
9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
10.2 

12.4 

14.4 

n.n 

LO.$ 
11.( 
I l . (  
L0.i 

10.3 

8.7 

6.e 

5.9 

5.1 
4.5 
4.0 
4.0 
4.0 
4.0 
4.5 

5.5 

7.0 

7.1 

7.5 
8.0 
8.0 
8.0 
8.0 
7.7 
7.6 

6.6 

5.6 

4.ti 
4.0 
3.6 
4.1 
4.8 

6.9 
- 

17.U 

14.5 

12.0 
11.0 
11.0 
11.0 
11.5 

i . E  

5.4 

2.9 

2.0 
2.0 
2.5 

2.0 

18.1 
18.: 
16.: 
18.5 

1i.f 

16.: 

14.: 

13.4 

12.c 

11.5 
11.5 
11.5 
11.5 
12.0 

13.0 

14.5 

14.6 

15.0 
15.5 
15.5 
15.5 
15.5 
15.2 
15.0 

14.2 

13.0 

12.0 
11.4 
11.0 
11.5 
12.2 

L4.3 

i2.c 

12.9 

12.0 
11.2 
10.0 
10.0 
10.5 

12,6 

13. i  

14.8 
15.4 

5.4 

4.5 
3.7 
2.5 
2.5 
3.0 

5.1 

1i.2 

7.3 
7. 9 

13.5 4.5 

15.1 ti.1 

17.4 8.4 
16.2 9.2 
19.n 10.0 
19.1) 10.0 
l+.4 9.4 

I 14.3 

15.2 

16.3 

17.2 

5.5 

6.4 

7.5 

8.4 
11.0 
11.0 
ll..i 
11.8 

12.4 

12.8 

13.5 

L4.4 

L5.0 
14.3 

L5.n 

3.; 
3.: 
4.: 
4. I 

5.1 

5.5 

6.2 

7.2 
7.f 
7.e 
7.1 

16.0 

15.0 

14.0 

13.2 

12.0 
11.4 

7.0 

6.0 

5.0 

4.2 

3.0 
2.4 

14.9 

15.3 
16.0 
16.0 
16.0 
16.0 
1.5.2 
14.2 

12.8 
11.2 
10.0 
10.0 
1o.n 
10.0 
11.0 

13.0 

14.4 

7.4 

7.6 
8.5 
8.5 
S.5 
6.5 

6.7 

5.3 
3. 7 

2. .j 
".S 
a. 5 
3.5 

6 .5  

c.9 

r -  
1 . 1  

'> r 1. .) 

18.4 9.6 
1 6 . 5 '  9.7 
18.5: 9.7 
17.7 6.9 
17.1,  8.3 

16.0: 7.2 
I 

14.S : 6.1) 
! 

13.6 4.S 
13.0 4.2 
12.2 3.4 
12.2, 3.4 
12.2 3.4 
12.G 3.!1 
13.2 4.5 

15.3 c.ti 

17.G b.9 

15.5 
lli.0'  6.5 
16.0' s.5 
15.6; 6.1 
15.1 I 7.6 

14.2: 6.7 

12.3: 4.8 
I 

14.2 

12.3 
!J.6 
9.0 
9.1) 
9.5 

L0.0 

10.4 

12.0 

14.2 

16.U 8.5 

16.0 8.5 
15.4 7.9 
15.0, 7.5 

i 6 . n  8.5 

11.0 2.0 
! l . O :  2.0 
1.0 2.11 
2.1 : 3 . 1  
3.3 4.3 

5.7 I 6.S 

7.4 8.5 

I 

9.5 :10.t; 
!).7 10.8 
9.7 10.8 

9.7 ,lfU.8 

11.6 

10.2 
9.5 
9.1 
9.1 
9.1 

10.2 
11.3 

13.; 

lG.2 

17.4 

i 
I 
I 

1 

4.1 

2.7 
2.0 
1.6 
l.ti 
1.6 
2. 7 
3.s 

6.2 

8.7 

9.9 

13.5 

12.7 

1 l . i  
11.5 
11.0 
11.0 
11.0 
11.5 

6.0 

5.2 

4.2 

3.5 
3.5 
3.5 
4.0 

4.0 

14.0, 6.8 

13.4 6.2 

2.6 5.6 
I 

2.4 5.2 
.2.0 4.8 
.2.0, 4.8 
2.0 4.8 
2.0 4.8 
2.3 5.1 
2.7 5.5 

i 

Lti.4 12.u 4.5 

14.2, 6.7 
I 

15.8, 8.3 

19.4 1111.7 
20.1 11.4 
30.1 '11.4 

15.1 , 7.G 

16.2, 8.7 
. -  I 

X1:iy : ; I ) .  ('orrection -7.5 
" :;I. ' -7.5 

.lullr I .  -7.5 
' --c.J C .  " ., -. 



Hourly o1)servatioits on the p i i l l e ~ - g ~ ~ ~ g ~ .  Adopted rcadirig of iiicaii lcvel 7 . 0 ,  espressed i i i  units 
of tlrc sc:ile. Iiicrcasiiiy numbers indicate rise ol' w i t c r .  

. . . . . - -. 

June, 1854. 
-_  
Meui 
:0lCIr 
I lOUI - 
1 

2 

3 

4 

5 

1; 

7 

I: 

0 

10 

11 

Noo 

1 

2 

3 

4 

5 

6 

I 

1 

8 

9 

10 

11 

idu' 
- 

4.5 7.6 
5.11, s.1 
5.n e.1 
5.0 6.1 
4 . a ,  8.n 

4.1; 7.S 

4.0 i . 2  

3.4 6.G 

3.n 6.2 

2.n 5.2 

2.0 5.2 
2.0 5.2 

2.3 5.6 

3.0 6.3 

- -  
1.4 

2.4 

3.6 

1.4 

1.4 

i.O 

5 .0  

l.0 

3.0 

2.5 

2. n 
- 

June 3. Correctioii -7.0 
I' ti. " -ti.4 

.- 

5th. I Ilcf. 

- 
12.4 

12.F 

13.6 

15.2 

15.4 

15.s 

11:.i? 

lti.1 

14.1 

12.2 

11.5 
11.3 
11.1 
11.1 
1.1 
1.2 
1.2 

1.4 

2.4 

3.G 

4. F 

,hs. 

- 
6.0 

li.4 

7.4 

P,$ 

9.11 

!).A 

9.1; 

!). 7 
c -  
1.1 

5.K 

5.3 
4.9 
4.7 
4.7 
1 . i  
L K  
1. s 

i.0 

i.0 

'.2 

:.4 

4.4, e.O 

5.2 I 8.F 
I 

5.G 9.2 
! 

4.c ~ s.2 
I 

3.2 ' 6.P 
~ 

2.6 ' 6.2 

. _ _  

6th.  lief 
ObS 

-_ - 
12.5 ti: 
12.5 ti.; 
12.5 I;.? 
l%!I 6.i 
1:;. ti 7 . :  

14.2 7 . <  

14.6 P.2 

1,'J.o 

15.G 9.: 

lli.0 :I.( 

lG.5 10.1 
15.5 9.1 
14s 6.4 

14.5 F.1 

13.3 G.! 

1.c  5 .2  
0.s 4.4 

0.5 4.0 
0.5 4.0 
0.9 4.4 
1.4 4.!l 

3.2 6.ti 

4.r 5.2 

G.2 9.6 

i . O  10.4 

G.6 10.0 

6.2 9.G 

c.2 9.6 

5.2 6 . 6  

11.5 4.11 

. .. 

7th. Ref. 

-. 

12.:; 

12.5 

12.0 

1i.n 

1:.i; 

1ti.O 

,be. 

- 
5.ti 

5.r 

5.3 

4.3 

F.8 

!).2 

17.U ? 
j 

15.5 ' 5.7 

I 7.1 ' I  0.2 
1 I;..& !l.H 
I.j.5 , b.5 

14.5 7 . 5  
I 

7 2.! 

ll.!l 

L1.l 
111.5 
!lb.5 
1.5 

L2.t; 

14.0 

.4.7 

5.9 

4.9 

4.4 
3.5 
%3.4 
4.4 
5.5 

6.9 

7.5 

.i.O 9.8 

18.0 10.s 

lS.4 11.1 

1s.n io.; 

17.2 !I.!) 

.4.0 ti.i 

8th. Ikf 
0I)I 

- _- 
12.L 5.: 

ll.<k 4.- 
11.4 4.1 
11.4 4.( 

14.5 7.c 

11.7 7.2 

15.0 7 . ;  

15.1; 6.5 

11;.> 9.: 

1 I i . G  9.1 

lti.2 S.( 

13.4 5,s 

12.5 4.! 

-1,s 4.2 
0.4 2.; 
!1.5 I .>  

9.5 1.8 
!'.S 2.1 
0.5 ".p 

1.!1 4.1 

2.1 5.3 

4.0 6.2 

6.2 8.4 

p.6 ins 
.9.4 11.G 

9.0 11.2 

6.0  10.2 

.- 

1 0 1 h .  Rei 
ob: 

-- 
I li.4 8.: 

J4.!1 ti.: 

12.1 :4.: 

12.0 2.: 

111.4 2.1 

10.9 2.1 

1 1 . 5  .3.2 

11.1 ? 

_ _ _  _ _  
m.0 11.; 
l!).? IO.! 
16.0 9.; 

17.1; 9.: 

'G.4 F.1 

4.7 6.4 

3.2 4.9 

1.; 3.3 

n.2 1.8 
9.1; 1.2 
!).(I 0.G 

2.0 3.G 

5.1 7.0 

.__ - - _  
_ _ -  - - _  

. _ _  - - -  

. _. 

11th.  lief. 
O h .  

-- - 
Id.11 !1.5 
19.0 10.5 
I ! ) . ! )  11.4 
15.0 V.5  

15.2 6.7 

13.2 4.G 

10.4 1.5 

111.4 1.b 

10.4, l . h  

I 

1:;.2, 4.ti 

1Ii.O i.l 
I 

l L . 0 '  !1.4 

18.11 ~1.4 

17.2 $.I; 

1li.S 5 .2  

. t i . O ,  7.4 

15.1) G.4 

.4.2 j 5.1; 

L2.9 4.3 

12.0, 3.4 
0.t; 2.0 
.1 .5  2.6 

! 
13.6 4.9 

/ 
Lli.2 , 7.5 

L!).2 1u.: 

20.2' 11.5 

!1.4, 12.6 
I 

June 4. Correction -6.4 
61 7 .  ' -7.1) 

- 

1 



84 I I E C O I t I )  A N D  R E D U C T I O N  O F  T I I E  T I D E S .  

SERlE6 I I I . - T l D A L  ORSEBVATIONB FROM l l P R l L  20 TO AUWST 3, 1854. 

IIourly observations on the pulley-gouge. Adopted rending of mean level 7.0, espjessed in units 
of the scale. Increasing numbers indiente rise of water. 

__ .- .. __ - - _- . - _- .- - - -__ 

- 
Mesr 
s r ~ l a r  
hour - 

1 

2 

3 

4 

5 

6 

e 
d 

6 

9 

1 u 
11 

Soon 
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2 

3 

4 

5 

6 

i 

8 

Y 

10 

11 

>fidii'l 

June, 1854. 

i 
13th.. Ref. 

j obs. 
I 

14th. Ref 
' obs 

-- 
21.0 12.1 
21.1, 12.1 
21.u 12.1 

20.2 11.2 

19.6 10.7 

15.3 6.4 

12.2 3.:3 

l o . i  1.6 

10.5 1.6 

12.G 3.5 

14.u 5.1 

l I i .0:  i.1 

17.6 ,  6 . i  
19.2 :1(l.3 
19.1 10.2 

1 
19.1 !10.2 

Li.4 6 .5  

1G.O I 7.1 

I 

15th. Ref 
0bs 

- _- 
19.2 10.4 
2U.l 11.3 

21.1 12.3 
21.1 12.:: 
21.1 12.3 
W.!I 12.1 
20.2 11.5 

16th. '  llef. 
I obs. 

-_ _- 
It;.U 7.3 

I 

17.2 6 . 5  

19.0 10.3 
20.0 1 1 . 3  
311.4 I1 . i  

l!I.C 10.3 

16.6 8.1 

14.3 5.6 

12.5 4.1 
I 

11.4 2.7 
11.2 2.5 
11.4 2.5 

13.0 4.3 

I4.fiI 5.9 

1.5.9 7.2 
1ti.F r.1 
17.6 i 6.9 
1 ( ; . ! I  F.2 
16.2 i.5 

15.: (;.E 

14.5 6.1 

14.6 5.9 

11.2 5.5 

12.6 4.1 

12.4 2.7 

13.0 , 4.:1 

14.0 5.:< 

15.2, li..; 

. . . . . . 

19th. lief. 
OLY. 

- _- 
l4.U 6.2 

15.1 7.4 

16.9 b . 2  

lti.2: F . 6  

1s.o '10.4 

16.1 10.5 

lS.O :lI).4 

17.8 :10.2 
I 

15.6, 8.0 

15.0 I 7.4 

14.0 j 6.4 

I 

I 

12Lh. Ref 
, ubs 

.- _- 
22.0 13.2  
21.5 12.7 
19.5 11.1 

16.5 9.; 

15.2 6.4 

12.5 8.7 

10.4 1.6 

10.4 1.t; 

13.2 4.4 

15.5 j ti.; 

1d.G I i . 6  

1s.1;. 9.6 

l i t h .  Ref 
ubs 

-_ L 

17.3 F.6 

1s.1; ! ) . ! I  
1!!.2 10.5  
2u.o 11.4 

19.9 11.3 

1i.ti 9.0 

16.4 i . C  

14.2 5.1; 

12.4 3.s 
11.1; 3.11 
11.4 2.s 

12.2 :;.ti 

12.G 4.0 

14.3 5.!1 

15.9 ;.3 

l i .3 b.7 
Li.!I 9.;; 
17.5 &.9 

17.0 s.4 

ll;.#; <s.o 

16.1 i . 5  

15.F 7 . 2  

15.2 6 . i  

14.2 5.; 

1:i:i 4.9 

1:j.I) A!; 

l:;.ll 4.1; 

I 

18th. Kef. 
, obx. 

.- - 
14.4 Ij.1 

15.6 i.3 

1 7 . 0  8.7 

16.2 9.9 

16.4 l(l.2 

l F . . ( l  9.8 

1- I I . . ]  !I.:$ 

17.0 6.8 

13.4 5.3 

12.5 4.4 

1 1 ~ ;  3.6 
11.2 3.2 
11.4 3.4 

12.0 4.0 

13.3 5.3 

1G.6 6.6 

1ti.O 6.3 
l l i . 1 1  $.0 
Jb.5 111.5 
15.0 5.0 
14.3 li.3 

1:;.2, 5.3 

! 

13.6 5.6  

14.:1 ti.3 

15.11 ' I, 

14.11 6.2 

l:L4 5.ti 

21.0 :12.1 
21.0 ,12.1 

I 
19.9 '11.0 

1F.2 1 9.3 

l<<.O 1 9.1 
I 

11.6,  2.7 

13.2 I 4.3 

13.5 
1:i.Il 
12.9 
12.!1 
14.0 

14.0 

15. G 

16.4 

11.6 

17.1 

17.6 

16.5 

14.6 

14.5 

5.8 
5 .3  
5.2 
5 . 2  
5.3 

t1.2 

7. s 

6.G 

9.8 

9.9 

9.5 

6.7 

i . O  

6.1 

lti.3 

14.4 

11.5 

10.s 
lU.4 
10.0 
l l .0  
12.0 

14.5 

16.2 
lti.5 
I i . 2  
l i .2  
17.2 
1li.2 
1*;.5 

7 .6  

5.7 

2.5 

2.1 
1.7 
1.3 
2.3 
3.3 

5.8 

r -  
l .Z l  

q r  I . .I  
;.u 

&.5 
R.5 

ti.6 
e -  
1 . 2  

111.0 

10.0 
!1.1 

111.0 

12.2 

lG.4 

1.1 

1.1 
0.2 
1.1 

3.3 

i .5 
l!I.2 
1i.ti 

15.6 

13.6 

13.0 

11.6 

10.3 
9 .  I; 
9.2 

0.4 
S.6 

i . O  

5.0 

4.2 

2.8 

1.5 
(1.h 

0.4 

13.0 

12.0 
11.1; 
12.0 

13.0 

14.0 

5.4 

4.4 
4.0 
4.4 

5.4 

6.4 

I .  

14.' i . . . - , - . - 
. . .  

13.6/ 5.8 
1 

.3 .0!  5.2 
L2.2, 4.1 
12.4' 4.ti 

1 
14.0 6.1 

i6.2 ' 7.3 15.0 6.9 

13.4 4 . i  

.2.(: 3.9 

!4.S 5.9 14.2 

13.0 
111.4 
10.4 
10.4 
10.2 
111.1: 

11.0 

12.4 

5.3  

4.1 
1.5 
1.5 
1.5 
1.3 
1.i 
2.1 

3.1; 

15.0 ,  i .4 
1 

.5.0 ~ 7.1 4.2 5.3 16.5 s.9 

.-I.()' 5.1 11.6 3.9 
11.2 2.5 
11.11 2.3 
.1.2 2.:) 
,1.4 2.i 

13.6 4.!1 

[.;.(I fi.3 

17.4 9.8 
l i . 6  10.0 
l i . 4 '  9.6 

I 
12.4 ! 3.6 .ll.Il 1.1 

, ] . I 1  2.1 
.%.I.) 3.1 

17.8 i 9.9 

15.0 ti.2 16.6 : 9.1 

15.5. 7.8 

14.5 I ti.8 

14.3: &ti 

I 

_. 

1 8 A  10.5 
1 

I 

15.5 j 9.i  

h.0 9.1 
1 

v.4 11.5 5 . 6 '  7.6 
1 

- . . . . - . . . .. . .- _._ .. 

.c 

. 



! 
26th.' Ref. 

I 
27111. Ref .  

Ubr;. 

15.0 4.6 

R E C O R D  A K D  R E D U C T I O N  O F  T H E  T I D E S .  35 

SERIES IJI.-TIDAL OBSERVATIONS FROM ArnrL 20 TO AL!GC&l' 3, 1851. 

Hourly observations oil the pulley-gauge. Adopted rending of mean level 7 .O, cxpressed in units 
of the scale. Increasing noinbers indicatc rise of water. 

June, 1854. 
. . .. . .. . 

23d. Ref. 
obs. 

-_ -. 

11i.5 i . f l  

14.7' 5.2 

19.6 4.3 
1:3.4 3.5 
13.2' 3.6 

14.0 4.3 

14.1; 4.9 

l.i.0, 5.2 

15.ti 5.8 

15.4 6.5 

16.4 S.5 

lP.l 6.1 

.. .. 

28th. Ref. 
i ubs. 
I -- 
I 

21.4 11.4 

91.4 '11.4 

19.1 9.1 

16.3  ti.3 

15.3 5.3 

14.4,  4.4 

13.E 3.8 

13.2 :<.2 
1:;.5 3.5 
14.0 4.0 

15.5 5.5 

77.6 7 . 6  

19.1 9.1 
19.2 9.2 
19.2 ! I ."  

19.2 !4.2 
l$.G 8.6 

17.5 7.5 

17.2 i .2  

1 6 . 5  6.S 

15.1 5.1 

12.6 2.6 
12.5 2.5 
13.1 3.1 

12.1 5.1 

17.2 i .2  

19.2'  9.9 

21.3 11.3 

. .. 

!!MI.' Ref. 
Ob% 

_.- 

21.4 11.4 
21.4' 11.4 
21.4 11.4 
21.4 11.4 

20.0 10.0 
i 

16.0 6.0 

1G.ti : 6.6 

15.5 I 5.5 

lo.!' ' 3.9 

13.fi 3.6  
13.9 3.!1 
14.4 4.4 

16.2 fi.2 

16.0 ' F.0 

IS.4 6.4 

19.0 9.0 
l!l.l !l.l 
l!l.l ' 9.1 
1E.b b.S 
1- .- , .o , 7.5 

. .  . 

Mean 
w h r  
hour. - 

1 

2 

3 

4 

5 

(i 

" 

P 

9 

10 

11 

Noon 

1 

2 

3 

4 

5 

(i 

5 

8 

9 

10 

11 

!inn' 

. .  

2lst. Ref. 
Ob% 

- -- 
14.5 G.5 
14.2 ti.2 
13.8 5.6 
13.6 5.8 
13,s ' 5.8 
13.S 5.6  
I A ! l  5.!l 

14.4 1i.S 

1:J. i  i . 6  

16.3 8.2 

17.2 9.1 
l i .2  9.0 
17.6 9.4 
17.2 !).I) 
1ti.2 6.0 

1 5 . 6 ,  7.6 

14.ti ~ 6.4 

14.0 5.8 

13.0 4.P 
12.4 4.2 
11.2 3.0 
11.!1 S . i  
12.!I 5 . I i  

I4.li li.:3 

1ti.5 s .2  

lS.4 111.0 

19.5 11.1 

20.0 ll.G 
21.5 13.0 
20.5 ,12.u 

16.5 10.0 

14.1 5.G 

22d. Ref. 
obs. 

- -- 
15.2 6.G 

.. .. . -. . 

15th. Ref. 
o h .  

-- 

. .  . 

24th. Ref. 
Ob3.  

-- 
21.0 10.11 
20.5 10.1 

1P.0 7.6 

15.E: 5.8 
15.0  4.5 
14.2 3.G 

14.2 3.G 

15.1 4.4 

15.3: 4.ti 

15.5 ~ 4.7 

16.4 5.6 

17.5 6.7 

l S . 3  7.5 
15.5 7,; 
1 A . Y  s.1 
18.9 e.1 
lS.5 7.i 

15.9 5.1 

14.7 3.9 

13.9  3.7 

13.2 2.4 
12.h 2.11 
13.5 2.7 

15.0,  4.2 

17.11 6.0 

19.u F.2 

21.0 '10.2 
21.5 IO.$ 
21.0 11.3 
21.b 11.1 
20.6 9.!) 

19.0 

17.0 

16.0 

14.1 

13.0 

13.4 

14.0 

14.5 

16.2 

17.0 

s.3 

6.3  

5.3 

3.5 

3.4 

2.F 

3.4 

3.9 

5.G 

ti.4 

20.2 10.1 

10.1 

s.4 

6.9 

1.9 

2.1 

5.3 

2.9 
4.; 
_ - -  

_ _ _  
- - -  

- - -  

7.ti 

F.5 
!I.!) 

9.4 

6.4 

7.4 

20.2 

18.5 

17.0 

12.0 

12.2 

12.E: . 2 . i  

13.4 3.3 

14,G, 4.5 

16.4 6.3 

1 F . O  7.9 

19.4 9.3 
19.!l 9.u 
1 9 . I l  b.9 

17.G 7 . 5  

1ti.E ' 6.7 

ls.l 7.5 
1S.P s.2 
16.9,  E.3 

la.2 i . G  

16.5 5.9 

15.7 5.1 

l i . E  

1 G.(I 

15.5 

14.0 

1:x.t; 
1:<..; 
13.2 
13.2 
1:1.4 
14.2 
15.0 

1ti.o 

19.0 

2l.U 

21.4 
21.4 
21.4 
- 

7.8 

6.0 

5.5 

3.!l 

3.5 
3.3 
3 . 1 1  

2.!l 
3 . 9  
4. i  

6.7 

8.7 

(1.6 

1 .@ 
1 .0 

') 11 -.. 

I. ii 
- 

11;.11 (;.!I 

15.4 6.3 

14.4 5.3 

15.0, 4.1 1 t:.4 

13.4 

1'3.1 
12.0 
12.c. 

13.5 

15.2 

1G.i 

6.4 

3.4 

2.1 
2.1' 
2.ti 

3.6 

5.8 

6.S 

16.0 5.9 
i 

1 4 . 8 ,  4.7 

13.6, 2.5 

_ _ _  _ _ _  
1:3.7 3.2 

13.ti 3.1 

IS.(' 4.5 

I 

17.2 7.!1 

1F.U 8.7  

l!l.ll 9.ti 
1!).5 10.1 
2(!.U 10.6 

1!1.8 10.3 
20.0 i0.r: 

19.4, 9.9 

l n . 6  I 3.8 

13.0 :;.2 
l?LO I 3.11 

18.0 7.5 

211.2 9.8 

21.5 11.1 

22.0 Ill.ti 

15.0' 5.0 

17.5 i 7.5 
I 

m.0 '10.0 

! 
I 

21.4 111.4 

! 
17.6 ' F . 0  

111.5 , 9.7 

June 21. Correction - P.2 
"23. I' -1ll.U 
1' 25. " ~ 1 0 . 6  
" 27. " -10.1 
" 0 3 .  " -1o.u 
1' 2!l. " -ll!.O 

June 22. Correction - 9.1 
" 21. " -10.5 
" 2 6 .  " -111.1 

Somc doulit 3liont the time record in the nfternoon. 
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-~ 

SERIES III.-TIDAI. OUSERVATIOSS FROJI Ariiii, 20 TO AUGUST 3, 1834. 

ITourly observations on thc pulley-gauge. Adopted rrading of niran level 7.0, expressed in units 
of the  scnle. Illcreasing iiunibers indicate rise of water. 

- - . 

June, 1854. 

1 

2 

3 

4 

5 

I; 

n 

6 

!I 

1 0  

11 

Tooil 

1 

1 
1 

3 

4 

5 

I; 

* 
1 

h 

!I 

IO 

I1 

idn't 

- . .  

:iOth. llel 
Ob6 

.- - 
19.0 9.: 

2o.s 11.( 

21.0 11.: 
'2.0 12.: 
2V.4 10.; 

1 D . i  10.1 

7S.I) '.4 

17.0 i.4 

1.5.11 5.4 
14.1) 4.4 
13.5 ::.:I 

1-1,s 5 .2  
11:.1 G.5 

1 G . i  9.1 
] . . ! I  ! I . : '  

l!l.Il. !l.4 
l ! l . l l  !1.4 
I.<.$ ! I . ?  

17.11 i . 4  

15.L. 6 .2  

1 5 . I I 
14.0 

13.5 

13.4 

12.4 

14.1 

l.i.4 

5.4 

4.4 

:;.:I 

2.S 

3 . K  

4.5 

5.s 

. . . . . . . .  

1st. Ref 
ob5 

-_ - 
15.5 9.cl 

1!).8 10.3 

20.7 11.2 
9 . ! 1  11.4 
21.0 11.5 
21.0 1l.G 
21.0 11.1; 
20.7 11.3 
l!l.5 10.1 

17.1 7.; 

15.; G.3 

13.5 4.1 
12.2 2 . K  
12.0 2.1; 
12.5 ::. 1 
1::.11 ::.I; 

1.1.4 f i . 0  

17.2 7.5 

15.1 6 . i  

I-.:< h.!l 

Ik.2 s.9 

15.; ! I . : \  
l7.L q 4 
';.:{ I ;:. 
.I;,? li.7 

4 .7  I 5 * 2  
.4..-, .  5.11 

I 
,7.,-1 h.0 

\.$I ' { I . : ;  

!I.; 11I.1 

I 

. .- 

213. , Ref 
Ob8 

.- - 
2o.f; 11.0 

21.0 ,11.3 

21.4 '11.7 

21.4 1 l . i  

17 .6  7.6 

15.7 5.9 

14.4 4.G 

12.7 1.5 

12.fI 3 5  
11.7  .3.5 
11.4 2.2 
11.4 2.2 
11.4  2.2 
11.4 2.2  
11.!1 3.i 

13.2 2.9 

1.:.4 .;.I 

14.4 G.1 

15.2 I;.% 

l . - b . I ;  5 . 2  
15.7 7 . : <  
15.;: f i , ! I  

14.1; li.2 

14.11 .5..5 

14.11 5 . 5  

IO.$ 4.3 
111.4 3.1) 
12.:: ,x<* 
11.:; 3.F 

,-..> :i.s , .> ,I 

- 

311. Ref. 
OIIP. 

-- - 
74.5 5.9 

lG.3 7.7 

li.3 ~ F . i  
1i.I; > . ! I  
17.k 9.1 
17.y ! I . ]  
17.5 b.b 

17.0  s .2  

1 6 . 2 ,  i.: 
15.71 I 6.9 

14.0 5 .2  
14.01 5.2 
1:LI;; 4.h 
13.1: j 4.9 
13.1;  I 4.k 
15.l-I '  I;.? 
1 I;..-, j i . 7  

i 
I , < . : < /  ? 

! 
l l i .2 :  i . 4  

i 

July, 1854. 
. . 

4th.  Ref. 
IIbS. 

-- _- 
16.:; 7.t; 

lG.!l 6 . 2  

1i.4 S . i  

1S.G 9.9 

1S.G 1 0 . 0  

I<.(; 1cr.0 
I..$ 10.2 
1b.S 111.2 
l L . 4  !I.\ 

17.1; !i.U 

l i . ( l  G.4 

14.0 5.4 
1:>.1; : , . I1  
13.11 4.4 
] : \ . I )  -1.4 
13.1 4.5 

1.3.2 4 . r ;  

14.11 5.4 

l > . ! i  I;.:  

17.2 b.1; 

l i . 4  8.7 

1.c.ll [I..': 
I ...-, 9.. 
I\.:, !I.$ 
lF .5  !I.,* 

1 b . l )  !I.:$ 

17.4 k.7 

1G.5 i . 5  

I.?..\ 7.1 

I.->.? fi.5 

. . . . . .  

51h. Ilel 
ob3 

.- _- 
15.2 (;.E 

Is.(; 6.I. 

16.5 &.I 

1- '> ,.., >.6 

15.4 9.i 

Is.(; ! I . !  
li.. 1n.c 
I&.!) !O.l 
1..4 !).I 

l S . l  !+ .C  

15.2 9.4 

l i . ( l  <s.: 

1.5.0 6 .2  

14.0 5 . 2  
1:i.s 4.5 
13.1 'I.:{ 
I : % . I  4.3 
1:;. I 4.:: 
I::.: 4 . 4  
I:;..* 4.1; 

1fi.I 7.:; 

17.5 s.7 

l * . l l  9.3 
1 L . i  !) .!I 

l!l.4 111.c; 
19.4 111.5 
l!J.4 l l t . 5  
1!1.4 10.5 
l!*.4 l ( l .5  
I!l.2 111.:; 

LL.7 !I.h 

l i . 2  s.:; 

, l i . I l  i . 1  

-. 

6th .  Ref. 
0 ) J S .  

-- 
1 5 . i  6 . i  
15.11 G . 0  
1 5 . 1 1  6.0 
I 5 , l l  G . 0  
15.11 (i.0 
1 5 . 0  6.0 
l5.ti G.6 
15.1; (;.ti 

1 7 . 0 ,  6 .0  

1 i . l ;  6.5 

L L . 2 :  9.1 
1S.5 : !l.4 
16.5 9.4 
17.S 6 . i  
17.0 i.8 

16.2,  i . O  

]:,.!I, 6.7 

14.0 4.F 
J 3 . I  :<.!I 
1::.1 3.9 
1::. 1 3.9 
1::.1 X!) 
13.1 3.!l 
1:;.4 4.' 

14.:; 5.1 

17.:; P.l 

13.2 9.1 

I ! I , ~  in.:{ 
l!l.!l 1O.i 
'11.4 11.2 
!11.4 11.2 
3I.4 11.2 
!11.4 11.2 
Y.4 11.2 
!!).I 10.9 

! j . i  10.5 

7.1 7.9 
. .- -. 

7th. Ref. 
obs. 

-_ _- 
I i . 0  i . 6  
1 i . t I  ti.h 
l5 .d  5.1; 
15.E 5.1; 
15.S 5.1; 
15.6 5 . 6  
1 5 . 6  5.G 
16.0 5.F 
10.4 ti.? 

l i . 2  i . O  

IS.$ b.6 
l!).(l s.s 
19.4 !).2 
l!l.l 6.9 
18.5 6.3 

1G.F 6.6 

15.5  6.3 

15.5 5.3 

14.4 4.2 

I::.:% 3.1 
13.2 3.11 
1:1.2 3.0  
1:;.2 3.0 
78.2 3.0 
13.7 3.5 
14.2 4.0 
15.3 

5.1 
1 G.G 

6.4 
17.4 

7.2 
18.0 

i . 8  

g.2 
;& 
2 2 

- -  
c3: 

! 
....... - - 

.Iiily 1. Correction -9.4 

! l th . ;  Ref. 
I obs. 
j -- 
I 

15.5 

13.0 

]I.(! 

9.L 
!l.5 
!l.S 
9.5 
!l.S 

10.5 

12.4 

13.R 

15.4 
1 5 . 5  
15.5 
14 9 
14.:3 

13.2 

11.2 

9.1 
6.3  
6.0 
8.0 
8.0 
8.6 
9.0 

11.0 

13.4 

L5.9 

18.2 

S.3 

5.E 

3.8 

2.7 
2.4 
2.4 
2..7 
2.b 

3.5 

5.1 

6.8 

8.4 
6.5 
6.5  
i.il 
i .3  

6.3 

4.3 

2.2 
1.5 
1.2 
1.3 
1.3 
2.0 
2.4 

4.5 

6.9 

9.5 

1.9 

19.6 -2.3 

6.7 I 12.5 
8.7 I 12.5 

I 
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SERIES TII.-TIDAr, OBSERVATIONS FRO31 APRIL 20 TO ATJGLST 3, 1854. 

IIourly obriervations on the pulley-gauge. Adopted reading of menu le\-el 5 . 0 ,  expressed i n  uiiits 
of the scale. Increasing numbers indicate rise of water. 

1 
0 
d 

3 

4 

6 

1; 

c 

6 

3 

10 

11 

Noon 

1 

2 

3 

4 

5 

G 

- 
4 

8 

9 

10 

I 1  

#I id 11' 

12.1 

1 ?I. .-I 

14.11 
14.2 
]::.I 
12.1 

10.2 

S.1' 
;.c 
7.11 
i.11 
7.1; 

1 0 . 1  

13.1 

1 5 . 0  

l i . 0  

(1.3 

C r  
4 . 4  
s.2 
6.4 

I ; . : ;  

4.4 

- ,, ,..P 

., ., -.- 
2.11 
1.2 
1.2 
1.i 

4.2 

7.2 

!).I 

11.1 

1 l t l l .  I l P f .  
UI,J. 

-_ -. 
19.:< 1:i:I 
111.11 13.1 

1;.0 11.0 

14.0 8.11 

12.1 I;.] 

!1.1 :;.1 

s.0 2.n 
7.5 1.5 
7.s 1.' 
&.:i 2 .5  
!l.O :Lo 

11.5 , 6 .5  

1 4 . ( '  6.0 

15.1; 5.6 

16.0 10.0 
lti.1 10.1 
l l i . 1 1  10.0 

15.2 !!.2 

1;;.2 - ., 
111.0 4.0 

s.7 2.7 
i.* 1.q 
7.2 1.2 
'.- 1 2 
7.5 1..5 

! I . O  3.0 

I .- 

- ., 

llL.5 : 4.5 

I X ! l  i.9 

1ti.c: 10.6 

1!J.O 1:;.0 
. . . . .  .- 

-- . .- ~ . .- . . . .  ........ .......... 

July, 1854. 
. 

.2th. Iter. 
UIJS. 

-- 
1n.s 13.3 
I!l.3 13.3 
I :I.:{ 13.3  
11J.O 13.0 

I 

l t i .5 ll).5 

12.0 ' 6.0 

10.1 ~ 4.1 

7 . 5  1.h 
7.1 1.1 
i.0 1.0 
, ..l 1.:; 
b.2 2.2 

10.5 4.5 

r .  

10.11, 7.n 

1.;.4 9.4 
lG.1 10.1 
16.1 10.1 
ld.11 1 0 . 0  
l l i .11  10.11 

15.:;: 9.:; 

12.2, 7.2 

11.11; 5.0 

1cl.o 4.11 

6 . i  11.7 
x.0 2.(l 
i . 2  1.2 
4.- 1.2 
7.b ].ti 

!1.2 :1.2 

12.2 G.2 

16.5 111.6 

lS.2 12.2 

- 0  

13th. Ref. 
ubp. 

- _- 
19.5 I:;..? 
19.1; I:;.(; 
l!).G 1 3 . ( j  
19.u 13.0 

17 .S  11.6 

15.3 lLl.3 

14.0: s.0 

10.2 4.2 

1 . . I  1.5 
i . 1 1  1.0 
7.11 1.0 
7.1 1.1 
6 . 0  2.11 

lIb.2 4.2 

12.ti ' ti.6 

14.9 c.9 
15.!1 ! ) . ! I  
I l i . l l  10.0 
lG.11 10.1~ 

- 7  

July 11) .  Correction - 5.8 
12. ( 6  - ( ; . I1 

(' 14. " - 6.1, 
" 1 8 .  I' -14.3 
" 2 0 .  " -14.9 

? '. 
' 

- 

19111. Iicf. 
I Ol+. 
I -- 
I _ - -  

- _ -  

_ _ _  
_ _ _  
l!).l 
1!1.2 
1!1.4 

211.:; 

21.2 

.)., .I --. - 
21.7 
21.2 

2 1 . k  

2n.rl 

I!).(; 
111.11 
l!l.:; 

l!!.:; 

20.1~ 

21.1 

22.4 

23.1; 

Y.,..+ 

24.0 
M.II 
23.4 
23.4 

"1.4 

21 .:; 

0') , 

... 

Jnly 11. Corrrc:ion - I;.(( 
'1 1:;. " - 1 ; . 1 1  

1 : 1 5 *  .( 
(1 ]!I. " -14.1; 

? 
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SERIES III.-TIDAL OBSERYATIONS FROM APRIL 20 TO ACGUST 3, 1851. 

Hourly observatious on the pulley-gauge. Adopted reading of mean level 7.0, cxprcssed in  units 
of the scale. Incrensing numbers indicate rise of water. 

August, 1854. July, 1854. 
-_ 
Mean 
solnr 
hour. 

__- 
I 

30th. Ref. I ubs. 
! -- 
I 

10.t; ! 10.5 
11.2 j 11.1 
11.2 ! 11.1 
11.9 j 11.1 
11.2 ~ 11.1 
11.0 ; 11.0 
1o.s I 10.8 

i 

I 
10.2 ~ 10.2 

F.5 ~ 8.5 

ti.4 I 6.4 
5.1 , 5.1 
3.2 I 3.2 
3.2 3.2 
:{.2 i 3.2 

3.3 

I 

1st. Kef. 

! 
I obs. 

-- 

3d. 

- 
5.3 

ti.0 

G.5 

7.3 
6.2 
F.4 
s.4 
s.4 
8.4 
6.4 

7.7 

G.0 

4.4 

3.4 
3.4 
2.4 

3.2 

- _  
; l . ; l  

n ') d... , 

Ref. 
ObS. 

- 
5.7 
5*!) 
G.4 

G.9 
#-I- 
I .  I 
8.ti 
8.P 
6.6 
6.S 
9.5 
6.E 

6.1 

6.4 

4.8 

2.8 
:;.8 
3.8 
3.1; 
3. ti 

29th. I Ref. 

I ObS. 

10.ti j 10.1 

-8- 

11.3 i 1o.s 

10.2 ; 9.7 

12.3 ! 11.5 
12.5 i 12.0 
11.3 I 10.H 

I 

3 1 p t .  Ref. 
~ obs. 

-- 

28. Ref. I ubs. 

- 
7.0 

s.2 

8.9 

9.3 

l ( l .5  

9.4 

i . 6  

6.6 

5.4 

4.6 
4.5 
4.5 
4.5 
4.5 
4.7 
5.2 

ti.3 

ti.6 

7.2 

- 
6.8 

6.0 

E.7 

9.0 

10.2 

9.1 

i .4  

G.4 

5.0 

4.2 
4.1 
4.1 
4.1 
4.1 
4.3 
4.S 

5.9 

6.4 

I ; .$  

9.0 

F.4 
!i.1 
9.3 

9.3 
!l.2 
9.0 
! l . l l  
!l.O 

7.5 

5.6 

4. (i 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
5.11  
5 . ;  

5.0 

S . 7  
!I . .-I 
11.4 
Ij.4 
11.4 
11.4 
11.2 ' 

8.0 

P.4 
!l.l 
9.3 

9.3 
!l.2 
! i .n  
!1.0 
9.0 

7.5 

5.5 

4.6 
4.1 
4.4 
4.4 
4.4 
4.4 
4.4 
5.0 
5.7 

5.0 

6.7 
l l . 5  
I I .  5 
11.5 
1). .i 
l).5 
1 1 . 3  

1 

2 

3 

4 

5 

G 
c 

8 

9 

10 

11 

Noon 

1 

> Y 

> 

4 

8 

ti 

c 

t; 

9 

10 

11 

[idii't 

. 
6.4 ~ 

6.1 I 
3.0 
2.3 
2.0 
2.IJ 
') .) 
1.- 

3.5 

4.5 

i .2  

9.2 

11,.2 

11.3 
11.4 
11.5 
11.0 
1 l l . I l  

S.O 

5.7 

2.(i 
1 . !I 
1.7 
1.7 
1.9 

3.2 

4.5 

6.9 

S.!) 

!).!I 

11.0 
1.2 
1 .:< 
0 . G  

! I . $  

4.0 ~ 4.0 

5.2 

5.5 

ti.2 

7.5 
F . 0  
!l.l) 
! i . O  
!1.11 
!I.() 
!l.ll 

!1.1 

5.(1 

t i . G  

.5.4 
4.c 
-1.. 
4.G 
4.5 
4.4 
4.s 
5.1 
5 .  c 

5.2 

5.5 

G.2 

C Y  I . . )  

s.11 
9.0 
! l . O  
!l.ll 
y .11  

1 1 . 0  

!).I 

?.(I 

G.G 

5.4 
4.4 
4,s 
4.L 
4.8 
4." 
4.  * 
5.1 
.-, , ti 

3.:: 
3.4 

4.2 

ti.1 

i.O 

5.2 
s.5 
!).2 
!l.ll 
s.9 

- 'I 1 . -  

G . 0  

3.4 

4.2 

ti.l 

7.0 

s.2 
s .5  
!l.2 
!1.0 
9.3 

7.2 

(;.(I 

7.6 
6.4 
F.5 

3.2 ! 3.t; 
3.2 I 3.t; 

4.9 

ti.2 j 6.G 

4; I 4.4 

! I . : { ,  s.1; 
!l.3 ~ > . I ;  
!I.:; ,+.6 
!l.2 ' : F . 5  

7.4 G . 4  

.5..-1 4.!l 

. ) . I  3.1 

% ! I  9 .5 
2.7 2.1 
2.G 2.0 
3 . 1 1  9.4 
2.2 2.7 

5.4 ' 4.9 

ti.4 ! 5.9 

9.0 ~ 6.5 

. I  - 
7.s 

P.G 

0.2 
9.4 
9.4 
!).4 
cr.4 
9.4 
S.6 
c -  
1 . 1  

6.4 

i .4 

6.2 

8.9 
9.0 
9.0 
9 . 0  
9 .0  
9.(l  
8.2 

4 ..3 

G.0 

- I  

5.1 5.1 
4.3 4.3 
4.1 4.1 
-1.1 4.1 
4.1 4.1 
5.11 5.11 
5,2 5.2 

G.4:  1;.1 

!) .(I ~ 9.4 

7.4 I 7.s 

G.2 ~ ti.6 

I 
5.8 ~ 6.2 

5*6 i 

c.3 
ti. 1 
6.1 
(i. I 
ri.4 

G.5 6.7 
_. .- 

the observations (lo not appear snficitwtl?; regular to promise m y  reliable 

July 29. Correction -0.3 July 30. Correction O.(l 
A I l C . 1 .  " - - l ~ . O  AUK. 2. *' 4-0.4 

Aup. :;. +0.4 Afrcr this date flic obserratioiis arc irrepular. 
0 1 1  t11v 5111 t t i v  r o p  wliplwl off tlre rrheul. 
Aug. P. Tlir brig -8s relensed from t lw icr cratllr at 10 A. AI., rising slddrnly 23 feet. 6he resumed this 

wsiciori u ~ m i  very sliclit disturbance of tlie exteruat ice, aud is n o w  on an even keel for the first timie in  eleven 
iiontlix. Tlir brig -;is frozen i n  and fast since thi! !)I11 of S+apturiiIwr, 1853. 

AILS. 10. Th: Iii;.li-w:cter iiiark waa cu t  011 the i4aiic1 bv Mr. h1cl;arv. 
An:. 7 1 .  The warping of t l ic .  ships was C O I I I I I I ~ ~ I I ( : D ~ .  Tir1:rl ol,svri.atiolifi were resumed on the 12th. The 

egijtrr ia kept i n  fathous niicl feet. 
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SERIES IC.-TIDAL OBSERVATIONS FROM SEPTEMBER 7 TO OCTOBER 22, 1853. 
Ilourly obserwtioiis 011 the pulley-gauge. Adopted reading of mean level 7.0, expressed i n  units 

of tlie scale. Increasing numbers indicate rise of water. 

~ 

Menn 
iolnr 
lour. 

1 " 
> 
d 

4 
5 
l i  
7 
> 
!I 

111 
11 

ioon 
1 

1 
1 

'3 
4 
5 
1; 
7 
E 
!I 

10 
11 

[idn' 

September, 1854. 

I 
6th. !)th. 1 0 t h .  11th. 12th. 13th. 14th. 1GLh. 17th.  IEth. 19th. 9 t h .  211.1. 22d. 23d. 24th. 25th. 26th. 27th 

. I  I j :  . .  : i  i 

Sept. 1854. I October, 1854. 
~ 

I !  I I  

i . 0  
LO 
.5 . (1  
5 . 0  
4.0 
3 . 0  
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Rctliictioti qf Tides, Van. Rciisselner Harbor, 1853-'54. 

Uaving given tlic tidal record in a form ready for us(', the obscrvatioiis iiext 
require to b e  properly tabulated for the purpose of deducing empirically their laws, 
and for comparison with theory. In the Cnitcd States Coast Sur\-cy two blank 
forms are in usc for this tabulation; they have in  their essential part been adopted 
as suitable for thc Van 12ensselacr Harbor tides, and wcrc used with permission of 
the Supcrintcwlciit of thca Siirvcy. Thcy are strictly applica1)le only for snch cases 
whcre the clinrnal incqnality is comparatively small, or is a t  loast not approximating 
to thc production of single clay tides. I n  order to show, at  a glance, thc general 
charactcr of the tidcs under discussion, they were plotted a sctcond timc, and are 
given in I'latcs I, 11, and 111; the obserlations having previously bccn refcrred to 
tlic sanic: mcwi Icvel. From these diagrams it appears that thc diurnal incquality 
is not of so p a t  an effcct as to render the use of tlic ordinary method of reduction 
iinavai1d)le; on tho other hand, it is sufficicntly large to require a special discussion 
for timc and height. The extension of the scrics of obscrvatioiis ovcr a whole 
?(bar niust be considered as a fortunate circumstancc, sir,cc tlic results thereby gain 
considerably in accuracy ovcr others deduced only from a few disconnected lun a t' ions. 

'l'he tidal record would not be complctc without tlic observations for direction 
arid force of the wind, and for atmospheric prcssurc ; tlic reader will find thcsc 
records in my  disciission of' the mct.corologica1 material of the expedition, in  Vol. 
XI, Smithsonian Contributions to Knowlcdgc, 1859. 

'I'lie following pages contilili thc first tabillation of the prcccding record, viz: 
columii 1 contains thc date, ci\.il rcclioniiig, adopted for convenience sake. Co- 
liimn 2 gives the apparcnt timc (civil rcclioning) of the moon's supcrior and inferior 
transit ovcr the Van Ihisst>lacr meridian, obtained by adding nine minutes to the 
timc of transit at  Cirecnwich, allowing for a diffcrencc of longitude of 4i1 431" TV. 
'h~ mean time was converted into apparent time by applying the equation of time. 
'llic timc: for thc loivor transit was obtained b y  taking tlic mean of the time of thc 
1)rweding and following upper transit. Columns 3 ;tnd 4 contain the apparent 
time of liigli and low \vatu, taken from tlic rccortl; in somc cases a graphical 
nic>thod \vas rcsortcd to, to obtiiin tlic instant of tliose pliases with greater precision. 
'l'lic~ equation of timc has been ap1)lietl to the mcan tiiiic in which the observations 
arc espresscd. (.'olumns 5 and 6 contain tlic lunitidal interval between the time 
of' liigli watc>r and low water, and thct time of the transit of the moon immediately 
preccdiiig, tliougli iii soni(: (:as(!s, owiiig to tlic) linlf-inontlily inequality, it may be 
thc. s c~o i id  1)rwdiiig, t l ic  c~st:tblislinic:nt beiiig al)out 11 'i hours. This transit of 
comparison has bccn cnll(:d transit 14' b y  J l r .  I . , ~ b b o ~ l i . '  'llie next columns, 7 and 
S, give the height, of high and low witvr, cxtracted from the preceding abstract. 
'llie rcninining columris coiitain the moon's pardlas ;ind declination a t  noon. 
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TAIILE FOR THE REIXCTIOS UF TII)ES.--SO. I 

Showing the times of IIigli nrid 1,ow Writer, nrid tile IIeiglitz of High n r i d  Loa Tides; togetlicr 
with the time of the Jloon's pnssirig the Meridian of the plnc*e, arid the Imiitidal Iritrrvals, :it 

Van Reiisselaer Ilarbor dririug the monttis of October 10, 18-53, to October 2.3, 1835. 
___-_-_--- ~ 

SERIES I --FRO>~ OCTOUEI~ 10 TO I)ECEMHER 28, lS.j;3 
- ...... 
Apparent  t h e  of 

iI. water .  L water. 

11. M. , 11. &I. 
... .- ... 

---- 
..... . .  I . . .  ... 

1; 1: : :  . . . . . .  
7 58 j 1 4 3  
i ~ 43 1 1 I:< 
b 19 . 1 4:: 

$ 13 i I1 1:: 

__ - . . . . . .  ..... 

Lunitidul iritervnl. 

1 0 '  i l  3 '  4 
1 1 4 4 9  
1 1 '  6 2 9 
1 1 '  i i  3 9 
12 0 ,  1 6 
1 2 2 1 9  
1'2 :i 
11 6 

14 3 
1 1  F 
11 2 
11 G 

111 ' 1 
13 I n 

!I I 
1 0  It 

t c 2  
10 i 

. . . . . .  

. . . . .  

6 
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. .  

Moon pnWF 
thr mericlinn 

A p p r .  time. 

11. : nr. 

I)I E 

1 R S 3 ,  

....... - .. 

6 
e 

r 
I 

8 
6 
5 
!I 

!I 
9 

1 1 1  
1 1 1  
1 I 1  
7 1  
11 
11 

0 
I1 
1 
1 
1 
:! 

... 

, 
i 
> 

d 

:< 
4 
4 
I 
6 
ti 
ti 
(i 

5 

h 
h 
9 
!I 
!I 

1 1 1  
111 
11 
11 

II 

0 

c 
I 

- 
I 

... 

1 
1 
2 
3 
:i 
4 
1 
5 
, 

1; 
1; 
1 

I 
- 
r , 
8 
ti 
E 

...... 

Appnrent time of 

............. 

11. Fatcr. L. mater. 

11. 31. , 11. at.  
~ .. 

---- 
5 11; 
lj 41; 
5 16 
i 3 1  
s 41; 
!t 41; 

1 0  01 
9 31 

11) 01 
9 4ti 

Io I ( ;  
11 15 
10 45 
1 0  45 
11 30 
I:! I10 
12 :lo 
11 45 
. . . . . .  
0 45 
1 15 
1 14 
1 44 
7 44 
2 14 
2 3:1 
2 41 
2 49 
3 43 
f i  13 
4 4:i 
c 13 
1; 4:; 
i 15 
F 57 
P 4' 
> 2 i  
I' 1 2  
!I 12 

10 1 2  
11 11 
11 41 
I l l  51; 
I l l  :,I; 

0 11 
0 11 
I 1  10 
1 1(1 
I 10 
1 55 
1 54 
2 Iln 

2 :!!I 

:? :{!I 
:: 0!4 
4 24 
ti :b 

ti 23 

r 3 i  
R Oi 
0 3; 
9 07 

. . . . . .  

c - I ,  
I : J 3  

. . . . . .  

0 It; 
0 lti 
0 41; 
1 . 16 
I) 1ti 
2 3 1  
a 46 
3 31 
4 1 6  
:1 ' 31 
4 46 
6 15 
I I t  
5 311 
5 311 

5 0  
7 15 
7 0 
ti 4 5  
7 15 
8 I .-I 

7 14 
H 14 
b: 14 
> 59 
7 59 

1 1  14 
s 14 

11 1:: 
10 26 

( 1  4:: 
(1 1:: 
( 1  1:: 
I 42 
I I 2  
2 42 
:: 4s 
4 12 
4 12 
1 41 
4 41 
4 11 
4 41 
5 116 
5 41 
1; , 21; 
ti 1 0  
i 10 
i 111 

A i l  
I; :ill 
!I (I!) 

9 R!I 
8 24 

11 :{!I 

u 0% 
1 116 
( I  3,< 
1 O i  
2 0 i  
3 07 
2 U i  

G :m 

. . . . . .  

h :J4 

. . . . . .  

12 3; 1i 5,; 
11 "3 IS  31 
I:! 4,;  li 38 

11 ' 1'1 I; 1" 
11 ' 25 Is' 1 0  

- 
Height of 

-. - 

L. wnter. 

FI Der, 

- 
I 

10 
0: 

11 
9 

10 
I 1  

11 
11  
11 
1 1  
11 
12 
!I 

13 
1 :: 
1:; 
1 ii 

13 
1:: 
I2 
!I 

I 3 
!I 

3 1  
s 

10 

10 
7 
9 
5 
9 
E 

1 0  
!t 
!I 

1 0  
11 
12 
12 
13 
Ill 
1 3 

1 0  
12 
!I 

I 3  
0 

72 
E 

I :{ 
!I 

I1 
I; 

IO 
6 

10 

... 

r 

... 

r 
I 

... 
I 1  
11 
17 

9 

II. water. 

Ft.  I)ec 

9 
11 
4 
3 

3 
I 

2 
8 
b 
I; 

1 
!I 

I 

r 
1 

1 

4 
1 
:I 
1 
1 

!I 
3 
1; 
ti 

t i  
1 
7 
ti 

7 
4 
5 
Y 
2 
3 

, Y 

> 
1 

... 

r 

i 
2 
6 
i 
'L 
1 

2 
:i 
1 
0 
4 
1 
1 
6 
:Jl 

11 
3 
0 

4 
5 
9 

2 
3 
3 

r 

... 

XIoon's 
pnrnllnr 
at noon.  

Noon's 
declination 

nt noon. 
-.  -. - - 

h l in .  Drc Degree. ' Der --- 
L i  I; -1h 

5ti 9 -13 

56 3 - 6  

55 i ' - 3  

:I;) 3 + 2 _ -  
5 4 .  E + i  

51 6 +I2 

! 
51 I (I ' $03 

54 1 ~ +25 

54 I 4 I +ss 
i 
: I  

2.4 i 'i ' +23 

65 3 

55 

5ti 

5 7 

53 

69 

60 

ti1 

61 

ti1 

61 

60 

59 

68 

57 

56 

5 (i 

55 

+20 

+I6 

+I2  

+i 

+ 1  

- 4  

-1 0 

-1 6 

-21 

-24 

@ , -25 

I 
'i -19 

I 
I -14 

- 9  

- 4  

- 
1 

5 

4 

1 

3 

5 

4 

8 

5 

2 

0 

7 

2 

5 

I 

1 

9 

3 

o 
2 

9 

9 

5 

1 

3 

7 

2 

9 

4 

9 

8 

4 

+ 1 /  0 

i 
+ G I  3 
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Moon px=sw 
the  meridian.  

Appar.  t ime. 
1853. . . -_ 

H. 31. 

DATE. 

Dec. 11 

" 

I t  

1' 

I C  

" 

" 

'1 

" 

" 

' I  

1' 

1: 

C (  

" 

" 

11 

1' : 

13 

14 

15 

16 

17 

1 E  

I 9  

20 

21 1 
I 

92 i 

"3 

24 ! 
I 

"5 I 
27 1 
2ti j 

I 

28 I 

I 

$1 (16 
9 27 
!) 49 

10 10 
10 31 
1 0  54 
11 17 
11 41 

0 OI; 
0 311 
(1 55 
1 
1 44 
2 (l!l  
2 34 
2 58 
3 "2 
3 41; 
4 O!) 
4 :12 
4 54 
5 I 7  
5 ::!) 
t i  01 
(; : 24 
G . 47 - 10 

7 (I!) 
8 , 23 
8 I 511 
$4 I X  
9 4ti 

10 l l i  
10 i 45 

... ... 

+ 34 

Jan. 27 10 58 
11 ' 30 

" 28 . . . .  ! ... 
, 0 01 

" 29 ~ 0 31 
1 ' 01 

" 30 1 37 
1 ! 55 

" 31 ! 2 , 20 
~ 2 4.5 

'( 2 3 j 51 
' 4 ; l t i  

11 3 '  4 ! 3 8  
5 00 

( 6  4 5 21 
: 5 43 

G : G 06 
: 6 : Z S  

G ;  6 , 5 1  
: 7 14 

" 7 7 38 
8 1 02 

I 

SERIES I.-FRoM OCTOBER 10 TO 1)ErEMBER 28, 1853 
- - ............... 

Appnrent  t ime o f  Luni t idn l  in te r rn l .  

[I .  wnter.  L. wnter. 

11. nr. 11. >I. 

13 0 5  19 1 1  
12 30 1~ 5 0  
1 3  3!1 19 11iI 
1 3  1 7  1!+ ()!I 
12 3.5 18 I(; 
11 4!l 1s "5 
12 71 1s 04 
11 4 G  l!) 3 1  
....... 15 -IS 
13 2:; 15 2:: 
11 5s 16 5 5  
11 49 1I; 4:I 
11 3!1 17 Or. 
. . . . . .  1.5 5 5  
11 1 9  17 111 

11 1 2!) 17 5E 
10 34 17 04 
10 55 17 10 
1 1 , O l  14 11; 
11) ' 5:: 1 6  2' 
11 14 Iti  511 
11 35 l i i  2 
11 J .2  I 7  ' 4-4 
11 52 17 5 1  
10 o!I 17 29 

-. 

---_ 

. .  . . . . . . . . . . . .  

12 x; ....... 
11 43 77 ' 36 

Height  of  

1. wnter.  I.. wnter.  

Ft. Der.  F t .  Ucc 

D . 5  1 i 
i l l 1 6  
9 9 (1 :1 
! I t i s 8  

1 1 0 3 5  
R t: 2 F 

1 2 '  5 2 3 
$ 9 2 4  

. . . . . .  2 4 
1:: 2 5 5 
12 5 :i 4 
I:! s 1 ti 
7 5 3 7  

. . . . . . .  0 ti 

_- . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  
I O  !I 1 4 
l r l :  4 . . . . . .  

4 5  

5 1  
I1 I (; 4 2 
1 5 3 1  

I 6 . . . . . .  
9 ;  :i 4 6 
$ 0 2 4  
$ : ; A 1  

11 5 3 '1 
! I O 4 $  

1 1 2 1 %  
$1 1 2 !I 

11 1; 1 !I 
IO 0' 4 !I 

4 4 

" '  

; ;  $ ,  2 !I 

. . . . . .  

. . . . . .  
I t  l i  
( 1  17 
0 17  
0 2  
0 It; 
1 lti 
0 46 
1 16 
2 46 
2 4ti 
4 01 
2 46 
4 0 1  
3 41; 
4 4ti 
5 1 6  
I; lti 
5 16 
8 16  
b 01 
5 46 
7 31 

7 

- - ......... 

i ;  

i . . . . . .  ... . . . . . . . . . . . . . .  

- __ -- - _. 

... I . . . . . . . . .  

. . . . . . . . . . . . .  
10 ! G 1 0 
1 5 ,  4 2 
11 : !I 1 3 
13 3 -1 8 
9 , 0 0 5 

1 3  9 - 0  4 
9 7 -0 3 

1 3 ' 7 1 5  
11 1 1 .  3 
1 3 . 9 . 2  1 
10 0 ! 2 0 
I V  ti ' 0 3 
8 5 3 4  
R 6 . 2  2 

, 5 9 3 s  
10 5 5 0 

9 5 3 8  
7 . 2  3 7 
! I '  4 . . . . . .  
6 2 '  5 .  1; 

9 2 :  3 & 

10 7 '  4 ;  5 

54 

54 

51 

53 

53 

54 

.5 4 

54 

54 

55 

55 

5ti 

57 

5 ;  

58 

c0 

GO 

t i1  

..-.I 

Der.  I Degree. Dee - 
5 

3 

0 

9 

9 

0 

0 

5 

8 

3 

9 

5 

4 

3 

> - 
ii 

- 
I 

n 

+I1 

+15 

+I9  

+ 22 

+ 2.; 
+25 

+ 24 

+21 

+IS 

+13 

+ r  
+ 3  

- 2  

- - s  

-14 

-1 9 

2 - 
I 

G 

G 

i 

6 

4 

0 

5 

0 

7 
" 
I 

2 

t i  

1 

1 

1 

!I 
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Noon pugyes 
the meridian 

Appnr. t ime.  
DATE. . . 

. . . . . . . . . .  

11. N .  - - 
< 

" 

'1 

' I  

(' 

" 

'( 

< 

" 

" 

' 
" 

" 

'L 

" 

9 

10 ' 

11 

12 ' 

13 

14 

1s 

16 

I7  

18 

1!1 

20 

21 

22 , 

33 ~ 

24 

25 : 

3; 

"7 

26 ' 

Feb. ti 

SI:ircli 1 

" 2 

" 3 

ii 4 , 

" T# : 

'I 1; . 

.' - 
'4 9 

" 1(1 

" 1 1 

ii 14 

A p p r r n t  time of 

11 anter. L. water 
- -  - .. - 
11. ar 11. >r ---- 

. . . . . .  I . . . ! . .  . 
, ! j  
. .  
I .  . . . . . . . . . . . .  

. . . . . . . . . . . .  
9 , 49 4 "1 

IO # * I O ,  4 35 
10 511 I 4 35 
. . . . . . . . . . . .  
. . . . . . . . . . .  

I "  "1 . . . . . .  

.. -- . . . .  

Lunitidul intcrvul. 

12 48 ' 1\ 13 
11 2:: ' 16 113 
11 29 I 19 1% 

. . . . . .  
I 7  59 
17 , 0.5 
16 . 13 

. . . . . .  I . . .  ... 

. . . . . . .  17 j.~; 

. . . . . . . . . . . .  
I 

! . . . . . . . . . . . . .  

. . . . . . . . . . . . .  
I:! 1:) ... : ... 

Height OF 

...... -- . 

n. wuter. I I.. m t e r  

! -- .- Ft.. Der.! Ft. Drc 

I - .. 

---- 
!I 5 ;  4 
r; i l  3 
$1 i ! :1 
r '1 : ., 
I "  

3 2  
6 G 

10 5 

11 5 
8 .  4 

12 : c; 
10 ti 

13 ti 
11 F 
12 9 
l:i ' 1 
1:; 1 
12 I ti 
11 ! 7 
I t !  ' (; 
IO 2 
11 I 3 
1 0  7 
IO ' 8 
Ill 7 

r -  
I 1  

. . . . . .  

:: 
.l 
1 
1 
2 

0 
4 
2 
2 
3 
4 
2 
2 
3 
0 
2 
3 
4 
:i 
5 

) 
Y 

... 

... . . . . . .  
. . . . . .  ! 4 

!I 1 /  4 
, I  

7 0  i ! 4 
8 9 ;  5 

. . . . . . . . . .  

!4 ~ 2 I :: 
I O  j 3 I 9 

9 '  1 ; '  4 '  1 
h :  6 5 :  8 

... I . . . . . . . . . .  

Ill 6 I 1; 1 

I .. I . . .  . . . . . .  ! . . . ; . . . I . . . . . . .  
9 I !I :; 9 
s j  4 :  6 :  (I 
IO j (j 6 I 4 
. . . . . . . . . .  : . . .  

. . . . . .  i'i I "i . . . . . . .  

r 
1 

3 
).: 

3 

5 

I; 
s 
i 
7 
1 
4 
(i 
2 
1 
2 
3 
9 
3 
7 
0 

0 
5 

c 
1 

J 

I 

... 

... 
3 

i 
1 

3 
8 
P 
0 
(1 

0 
4 
9 
1 
1 
5 
3 
6 
0 
5 

9 
11 
1 
!I 

... 

c 
1 

I 

Moon's I Moon's 
purullnx : declination 
ut noon. i 81. noon. 

Min. Dee. Dogree. I Dei 

51 . 1 ' +25 4 

. 

__--- 

64 I 3 +25 7 

54 (; , +24 9 

54 ' 9 +23 i 8 

- -  
:I:) ' 1 +19 1 s 
_ -  
:I:) S + 1 5 , G  

56 :% + in  j 7 

A; i 8 + 5 3 

5 7 , 3  - 0  3 

5s ; 2 I -11 7 

57  7 - G  0 

9 

1 

7 

6 

7 

3 

7 

3 

5 

4 

0 

2 

7 

5 

4 

3 

5 
! 

54 i 9 +23 ' 8 

65 I 4 I +21 j (1 
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SERIEE II.-FRO%! JANUARY 28 TO APRIL 7, 1854. 

Apparent time of Lunitidal intervat. Height of Noon passes 
the meridian. Noon's 1 Noon's 

pnrallax ! declination 
at noun. , at noon. Appar. time. [I. water. ' L.  water. 

Ii .  hf. If. M. 
.- -- 

3. wnter. L. water. 

Ft. 'Dee .  Ft. Dec ---- 
ti. water. ~ L. water. 

If. 31. 11. I If. 
- - . .- 

---- 
11 21 6 21 
... ' ... I s ! oti 
0 31: , h i 21 
1 21 ti ! 3G 
1 i X  S I 2 1  

... , ... : s 21 
1 ' 52 ! I  ! 22 
1 , 52 I; I 07 
2 i 2 2  7 . 5 2  

11. j nx. Min. I Dec. I Degree. ' De( - 
2 

ti 

5 

6 

4 

F 

0 
1; 

t i  

5 

4 

c 
1 

8 

n 

-I__(.- 

5 i  \ G / + I  

56 l (-4 
58 I 5 : -10 

I 5 6  I E : -15 

59 1 0 j -211 

5p j 7 j -17 

59 I 2 ~ -23 

j -21; 

59 / 2 . -24 

59 ' 0 : -21 

5s ' 3 ~ -12 

5 7 . 3  - 0  

57 6 ' - - G  

5ii 7 : + 4  

10 52 , 18 1 5  
. . . . . . . .  19 37 
11 ' 44 . 19 : 29 
12 01; 1 7  ~ 21 
11 ' 56 ' 1,Q , 43 
....... : I F  19 
I1 26 ' 1s ' 5f; 
11 00 1 7  15 
11 04 11; 34 
1 0  5 3  1 6  53 
12 l o  . . . . . .  

: !  
I . . . . . . . . . . . .  

12 12 ... ! ... 
12 41 1 A  ' 42 
11 , 42 18 27 
13 57 , 1 P  12  
12 43 1:) 17  
12 I 5  I 1 6  43 
11 19 i 1 5  45 
12 5 3  1 c: 34 
1 7  5:l ! li 23 
12 or; : 1s 30 
11 42 ' IS ! 31; 
. . . . . .  ; 1s ! 42 
12 33 , 1s , I d  
12 11 I 17 I 5ti 
13 03 l y ( l : {  
10 41; : l$ ' 27 
12 , 0 5  18 ' 20 
11 5 i  , I S  .5i 

10 ' 4ti li  01 
12  ()ti 1 7 l O C i  

12 (11 . . . .  
14 0 1 ;  2 ( I , O 1  
12 51; 17 : 16 
14 17 19 I 11 

I i  . . . . . . . . . . . . .  

11 : 41 lti 1 4.1 

12 

10 
6 

12 
10 
12 

9 
19 
10 
1' 

... 

... 
9 
F 

10 
9 

1 0 
n 

11 
11 
11 
10 
12 

12 
14 
12 
13 
11 
13 

... 

... 

e .  
1 :  2 1  3 ... I 2 I 7 
5 ,: 3 ! 2 
4 ! 3 i 0 
( ' i  0 ;  7 
4 :  1 1  2 
1 ;  I !  6 
5 i  3 :  1 
3 1  2 :  i 
i l  2 ,  6 
4 I ... : ... 

j i  . . . . . . . . .  
5 . . . . . . .  
5 i  5 :  3 

2 i 26 
2 , 52 
3 18 
3 4 - 4  
4 12 
4 I 40 

7 I 42 
7 11 

6 12 
8 42 
9 11 
9 39 

1 t l  ' 0.5 
10 ' 31 
1 0  55 
11 ' 1 9  
11 ~ 43 
... ... 
0 07 

. . . . . . . . . . . . . .  
i 3:; . . . .  ,' ... 
8 23 1 53 
i 54 2 011 

IO 39 3 24 
9 : 54 3 54 
9 54 ! 3 54 
!I a! 4 x 

11 ' 24 4 99 
10 54 : 4 54 
11 25 5 25 
11 ''5 5 55 
. . . . . . .  6 2:) 
0 40 ti 25 
0 40 , 6 2s 
1 55 ' i 52 
0 0 7 41 
1 41 ' 7 5G 
] 56 . fj 5 6  

, .  
' .  . . . . . . . . . . . .  

3 57 1 0  12 
5 : 42 , io 42 
5 42 ' 10 $2 
6 28 . . . . . . .  
x 5s i 2 28 
t; ' 13 (I 0 
9 . 5 8  2 , 2 8  

2 .  4 i  s 
2 '  S I  3 
3 j  5 ,  1 
(i 4 3 
7 3 6 
4 3 4  
$1 2 2 
9 1 3  
0 2 0  

. . . -  1 :1 
0 3 5 

5 3 3  
5 1 8 
5 1 6  
0 3 3 

5 -0 2 

April 4 5 11 
! 5 31: 

. . . . . . . . .  
54 3 , +2c; 

5-1 t i  +24 

. ) I )  .- 0 +23 

01 i' r j  6 
I G : Z  

" 6 , l i  5 2  
i 7 17 

I '  1 .  i ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... I . . . : . . . ! . . .  . . . . . . . . . . . . .  
l l i l ~ ; ~ ! l 7 / 5 9 ~  S i  1 5 '  1 6 , 01 

7 ; 4(j 1 31 
s ~ 02 1 1i 
9 I 17 3 1i 
E 17 I 3 02 

19 , 1 7 ,  4 ,  32 
9 , 02 j 3 ' 32 
9 ' 3 2 i  4 1 3 2  

.... 02 . 5 . 32 

...... , I 4 ' 0 2  
0 1 0 2 :  6 1 3 p  

... I ... j 5 (14 

" 22 I r: 59 
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I 
i 

DATE. ~ 

1854. ~ 

I 

I 

April 3U 1 
May 1 

" 2 ~ 

I' G i 

l' 3 I 

1' 4 
I 
I 

! 
'$ 7 

'( P 

9 

' I  10 

" 11 

I <  1 '' 

I ,  13 

" 14 

( 6  15 , 

" 1 6  , 

I 

li  

" 1s , 

' I  1 9  

" 20 

'6 21 

(i "2 

" 23 

11 , 

(' 25 

I <  26 

'( 27 

(1 2s 

6 '  29 , 

I' 30 

' I  31 

June 1 

Imi i t ih l  interval. 

i 
11. wnter. I L.  water. 

H. bl. I H. If. 

. . . .  __ I 
-------- 

SERIES III.-FRoJ! APRIL 20 TO AUGUST 3, 1854. 

lleight of 

11. water. L. water. 

Ft. , Uec.' Ft. ' Dec 
. 

Noon passes 
the meridian. 

10 I r i  15 3 i  
1U 13 1 4 .  67 
I O  33 l h  1s 

9 2 4 1 1 5  54 
10 59 ! 17 2!1 

Appnr. time. 

H. I M. 

2 ' 20 
2 ~ 4.i 
3 ' 09 
8 ' 34 
3 59 
4 25 
4 .%I 
5 15 
5 I :$!I 
G (14 

7 ' 14 
7 ' :w 
6 02 
8 25 
s ~ 48 
9 10 

9 5 6  

~. .. 

-- 

0 I 33 

12 9 , 1 I 9 
11 ~ 3 1 7 
12 I 6 3 I 9 

9 '  41 3 i  7 
12 4 1 , & 

10 I 1 9  

11 u9 
1 1  ' 35 

10 I 43 

12 02 
... ... 

... I ... 
0 ! 15 
0 I 39 
1 ' 04 
1 ' ?!I 
1 54 
3 l!l 
2 4 4  
3 j 09 

3 : 59 
:i : 34 

Apparent time of I - -I- - 
111. water. L.  water. 

H. I M. H .  M. 

0 0 3  5 ' 33 
0 , :IS 5 l i  
1 It: 0 03 
0 33 i 03 

-- 

---- 

3 .I\ 9 ( I 3  
3 0 3  9 u3 
4 33 ....... 

. . . . . . . . . . . .  
I 

i .  . . . . . . . . . . . . .  
. . . . . . . . . . . .  
(i , 31 (1 49 

6 ; 3 4  P O 4  
1 0  I19 4 ' 04 

P 34 2 04 
D , 04 3 ' 19 

10 ! 49 5 ' 34 
13 i 04 3 34 
11 , 01 4 , 34 
10 ~ 49 5 04 
19 I 04 5 4:) 
11 34 , 4 34 
10 4!1 . . . . . . .  
11 ~ 04 5 I 19  
. . . I . . .  . . .... 
0 '  4 '  G , l 9  
U ) 4 ! , '  7 ' M  
1 '4!l ' 1: 19 
0 4!) h c*i 
2 i 34 7 1!l 
2 ' 49 !I 04 
2 4!l S 19 
3 ~ 49 11, 49 

ZJ , 34 2 , 04 

3 49 9 , 19 
5 ' 19 ... ' ... 
ti I 19 0 . 04 
7 ' 1 9  0 . 3 4  
H 34 3 u4 
7 34 . 2 1!l 
F I 34 ' 2 34 
i. a ;  1 . 3 4  
9 , (.*i 3 19 

10 i 19 ' 4 19 
6 4h 4 , 45 

11 I 40 4 l a  
10 I 15 5 , 03 
11 03 5 . 33 
12 I 45 5 , 03 
12 45 c , 33 
10 I 45 ti 1 E  
. . . . . . . .  4 1s 

( 1  ~ 33 i 1; 45 
0 0 3  j 4 45 
( 1  (IS i 7 113 
( I  4h i 7 13 
I (!3 I 6 18 
2 ' I S i  6 45 
3 ~ l b  ; 9 18 
2 , :;s : 8 :1:1 
a I?. ! 9 4; 

$ I (I4 ' 3 114 

ll., 34 ' 1ti ' 34 1u , 3 ~ 4 3 
11 "2 . 11; 3:: 9 : I; 5 3 
10 13 : lti 13 !I 1 ti 5 
11 I+.. ... 
. . . . . .  
. . . . . .  

. . . . . .  

. . . . . .  
. . . . . .  I... ... 
10 BI; l i  35 
13 32 I 18 21; 
12 : (19 I 7  02 
13 31 I I!, 3!l 
11 24 I 17 lti 
11 31 I l i  on 
12 53 ; 20 Q1 
13 4.5 ' 15 :IS 

15 
11 40 i IS "1 
19 3:) I 15 41.1 
11 32 : lti 5!! 

12 ' 21 1 l h  

11 
9 

1 0  
10 
l o  
1 CI 

10 
11 
11 
13 
13 
11 
12 
11 
12 
10 
1:: 

11 
13 
12 
10 

11 
1 0 
10 
IO 
111 
1 1  
12 
111 
111 

... 

10 , a0 , 0 5  
47 ~ 16 5 5  
M j 16 4i 
32 li  24 
09 ~ 16 47 
45 : 1s 0!l 
41 I 19 03 
49 ' 19 10 
2 i  1 18 19 
35 i 1 6  42 
58 l h  j 50 
17 1 7  5 5  
54 i 19 0 5  
33 , 1 5  2 i  

54 ' l b  U!I 

34 17 34 
54 l i  24 
44 17 5!1 
:i4 11; lI4 
09 IS 09 
69 3f i  59 
I!) 17  48 

... 1 1" 03 

59 I 15 44 

, .  
10 5 .... ~ ... 
. . . . . . . . . . . . .  

I !  

... ! . . . I . . . ; . . .  I .  

. . . . . . . . . . . .  
R ~ 9 t; @ 
7 ;  $ 1 :  3 :  (j 

11 :  5 5 2 
6 ;  1 ,  2 7 

1 1 ,  3 ,  4 4 
9 4 ,  1 6 
F :  9 :  2 0 

11 S '  2 2 
10 5 1 9 
1 3 '  i 1 3 

1:i I !  0 9 

13 ti 1 :I 

11 ' 3 0 x 
13 !I 1 i 
1 2 3 0 5  
1 2 '  4 ,  1 8 
10 4 2 3 
1 2 :  6 '  1 8 
1 0 ,  G 2 0 

1 1 .  u 1 u 
12 4 ~ . . . . . . .  
. . . . . . . . . . . .  

1 2 i  5 ;  1 8 
9 G ' 4  2 

11 i .... : ... 
10 2 3 0 
9 '  b ;  5 2 
h 7 i 3  8 

F , l i : 3  7 
10 6 : 3 4 
9 3 i 2 5 

1 1 :  3 ;  3 5 
1 1 .  4 1  3 3 

9 : ! l i 4  0 

1 1 ,  1 1  4 4 

18 0 ;  2 0 

10 & i  2 .  0 
l o  ' 0 I 2 0 

9 7 1  2 i  4 

9 :  i: 2 :  7 
12 5 '  3 ;  4 

... . . . !  ( I !  5 

10 !I j 1 j 5 

1% 0 j 2 5 
s 5 1 2  5 

1 1 .  5 :  a 5 
b . ? I !  3 5 

11 I1 ~ 4 0 

IO ti 
F. ; I ;  3 

S .  5 ;  1 6 

I 

parallax 
at noon. 

__ .~ 

Min. ~ Dec. I 

5 7 , 3 1  

60 I 0 

59 , 4 

58 8 

58 1 1 

56 

~- 

Moon'~ 
declination 

at noon. 

Degree. Dec. 

+23 1 4 

+lG 1 3 

+ S i ?  

- 6 i  0 

-1i 4 

0 0  

-19 u 

-27 0 

-2.5 ' 0 

-2ti 3 
! 

-25 I 6 

- 4 ;  0 

+ I  j 6 

+ 7 j  3 

+ l 2  i 4 

+I7 I 1 

+20 I 9 

+23 9 

+25 i 7 
I 
i 

+2G 3 

+25 I I) 

+24 ~ 1 

+21 j 4 

I 
i 
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1 1 1 :  I i  6 '  
1 0 I t i I 4  
9 1  4 !  6 

1 1 ;  2 1  3 
9 i  2 /  5 

... j ::: I 3 ... . . . . . .  

SERIES III.-FRoM APRIL 20 TO AUGVST 3, 1851. 

5 
3 
0 
!I 
6 
0 

- .... -. _ _ _  
Lunitidal interval Ueight of Apparent time of 

-- 
E. wnter. ~ L. water 

M non'fi 

at noon. I Moon's 
parallax declination 
nt noon. 

....... 
Nin. Dec. , Degree. 1 De( 

--I-I- 

1 56 , 6 j -13 

Moon pnRees 
the meridian 

Appnr. time. 

I H. I M. 

U. water. 
- 

M. 

54 
30 
5il 
36 
10 

- 

... 

... 

... 
53 
20 
51 
2r( 
25 
24 
38 

39 
25 
09 

... 

- 
II. 

11 
12 
11 
1% 
11 

- 

... 

... 

... 
11 
12 
12 
11 
11 
11 
!I 

10 
111 
111 
1u 

... 

... 

... 

... 
12 
1 3  
1 :; 
1 3 
... 
... 
... 
11 
13 
I2 
1 0  
11 

10 
... 

N. 

26 
26 
66 
26 
55 
10 

- 

... 

... 
40 
25 
25 
111 
25 
111 
55 
IO 
40 
55 
10 
54 
... 
... 
... 
24 

21 
3 9 
54 

... 

... ... 
54 
O!l 

11. M. 1 U. --- 
6 1 5 6 '  n 
~ 5 ~ j  1 
7 1 4 1  1 

3 
... ! . . . . . .  
... ...I... 
10 I 40 4 

12 , 55 5 
11 j 55 5 
12 I 25 ti 

11 j 40 (i 
... I ... i 
I I l o  ~ 7 

1 , 5 5 !  9 
2 ; s ;  8 

. . . I . . . / . . .  

6 I 3!l I 1 
9 , 5.4 i 

11 ~ 40 i 4 

12 ~ 55 6 

1 25 i 7 

... I . . ..... 

... 
8 51 ... 

... 

59 7 -16 I 3 

-22 ' 5 

-VI 
" J  j 3 

GO , 5 
! 

GI ' 1 

... 

" 12 I 2 1 02 
' 2 1 3 1  

(1 1 3  j 3 ~ (10 9 

2 

2 
2 
1 

3 

6 

3 
4 

2 

4 

1 

i 3 : 2 t i  
" 14 3 52 

" 15 j ' 4 4 1 1 5  3:) 

1i; 55 
- 17 , 44 

... 

... 
. . . . . . . . . .  
31 1 16 5 3  

(11 16 ! os 
53 ~ 1!1 01 
.... 1 i  . 53 

I !  

01; : 7; : 21 

3s . . . . . . . .  
I 

. . . . . . . . . . .  
! . . . . . . . . . .  

28 I 1; I 2s 

45 : 77 : 45 

I 

si ; G 
! 

55 3 I 1  . . . . . . . . . . . . .  
9 2 :  4 i; 
i I ; 4 G  
9 :1 ' 4 3 
r ; 5 c  
. . . . . .  4 5 

. . . . . . . I . . .  . . . . . . . . . . . .  

. . . . . . . . . .  
1 1 5 4 1  i 
2 ' 5 4 .  $ 
3 54 6 ! 54 
2 O!l 6 ' 24 

2 : P  9 3!l 
Y 24 : Ill 3!> 
4 39 , !l 54 
4 54 : 11 0') 
5 54 . . . .  : ... 
5 54 ; (I 54 
8 24 i 1 I)!' 

2 j 5 4  
! . . .. . . . , . . . . . . .  

11 
1 3 

-. 
c 

5 

G 

3 

2 

-. ........... -. . . _. .- . 
. . . . . . . . .  
14 5 ... 
14 ( 1  --I 
. . . . . .  0 
1:1 5 1 
I4  I 1  -0 
13 1) -1 
11 (1 1 
1 1  ' 1 ) '  (I 
10 6 1 
14 0 0 
111 0 I 1  

__ 
3 

5 
c 

9 

1 

... ._ 

- 5  

+ o  

+ G  

+12 

+1T 

__ __ .- . 

. . . . . . . . . . . .  
11) I C > '  . . . . . .  
!I 5(l 11; , 4:) 

. . . . . .  

. . . . . . . . . . . .  
11 2 . . . . . .  
11 2 :I : ;2  
. . . . . . .  5 02 
I 32 F 0.7 
1 32 i 32 
I (I:< 7 33 
2 o:< lo (I:< 
2 33 k :<s 

. . . . . .  11 0:: 
2 114 .c: (13 
4 0:; Li 03 

. . . . . . .  IS . :HI 
1(1 0; 1 l : ' O l ~  
11 41 15 , 41 

4 I +31 2 

3 
:< , 
1 

04 
:;4 
04 

i 04 
E (cl 

l o  1% 1-1 
111 23 14 
b 2 '  ... 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

1s 
53 
... 
... 

I l f I  0 0 
!I ii :I 
7 0 . . . . . .  , .  . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

... 

... 
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.... 

Moon pnsres 
the  meridian.  

Appar.  time. 
DATE. 

1854. ..... 

11. 1 31. 

Appnrent time of 

. water. L. water.  

I. 31. 11. M. 

. . . . . .  I1  :is 

7 01; 1 3 ! ;  
> I ) ( ;  ( 1  01; 
. . . . . .  4 01; 
(1  (I(; :; (I6 
t: :<I; 4 31; 
1 U t i '  01; 
. . . . . .  5 i l7 
1 07 4 I)7 
1 07 j 5 (17 

.1 07 3 (17 

. . . . .  5 07 
0 0 7 '  5 1)7 

- _.._- 

_--- 
. . . . . . . . . . .  

1 os ~ (; 08 
0 , (IS (i :{\ 
1 : 0 5  i 05 
I 1  0s j (h 
2 UF ' s 0 5  
1 ! 11s h (I,< 
l ' l l ! !  7 (l!I 

0 ' OII 5 (1!1 
2 0!I 5 09 
3 ; (I!) ; b (I!) 

! 09 s 0:) 
4 : (19 9 O!) 
2 10 10 11) 
4 ' 1 1 1  !I 10 
4 I O  1 1  10 
5 40 12 10 
. . . . . . . . . . . . . .  

I . . . . . . . . . . . . .  
! I 1 4 1  . . . . . .  

11 ' 11 4 41 
1' 12 4 11 
11 : 42 5 12 
12 12 5 12 
11 , 12 i I 2  
. . . . . . .  t i  12 
0 12 5 42 
0 , 12 fi 12 
0 43 7 13 
0 j 13 6 43 
2 13 & 13 
1 . I3 6 13 
2 ; 13 8 1 3  
1 : 13 8 13 
1 13 6 1:; 
3 13 8 13 
3 44 9 14 

... 11 14 
S i4 11 14 

I . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  
Ill ~ 15 :3 ' 15 
111, 15 3 .  15 

9 15 3 15 
9 15 3 45 
9 ' 15 4 15 

... I ... 3 45 
11 1 5  h I 5  
12 ' 15 4 15 
11 j 45 4 1.5 
11 : 15 5 15 
11 I 45 4 15 
11 : 45 5 1 5  

1 : ;  

Lunitidal iuterval.  

I. water. I,. water .  

11. 31. 11. bl. 

I? 

53 

. . . . . . .  1!l 32 
(IC 

12 ' 57 "I 111 
. . . . . .  1 G  5. 
12 ' 12 17 3.4 
11 , .;I) I\ 12 
11 i 2 i  1 5  51) 
... 1- 2 .  

12 i 4; 7; 41; 
11 , 2:; : 1; 513 
1 2 ; 0 1  01 

12 j 11; l a  11; 
10 5 3  17 5: :  
1 0  :XI 11; :;(I 
1 1 ! 0 3  1; o:< 
10 I :i7 . 11; :<7 
11 i 11) : Ili Ill 
10 , 42 1 5  42 
11 ; 13 1 16  13 
8 ' 45 11; 41, 

10 ! 13 : 15 13  
9 i 4' 11; 42 

10 : 41 1 7  11 
... /... . . . . . . .  

---- 
... i ... ~ 1G 

1 1  I 55 ' 17 
11 , 32 15 5' 

1" ~ 44 .' 18 
1 0 1 4 ! l  1!1 14 

I .  . . . . . . . . . . . . .  

12 ! n7 : I f  117 

10 ' 159  : 17 :<:I 

l i  . . . . . . . . . . . . . .  
11 I 21 . . . . . . .  
12 I :!I; 1': 'L] 
13 ' 0 2  I7  21; 
12 ~ 01; 1s 02 
I:! I 13 17 3G 
111 5 0 , I 9  1 3  
. . . .  :... I <  211 
11 ~ 2ti lti 56 
11 ' 0 3  . 19 03 
11 , 1 0  17 40 
111 I I(; l t i  . 4f; 
11 , 52 1 7  5 2  
10 ~ 25 15 ' 2s 
11 ' 113 . I7  0 3  
9 ' 3s 11; 38 
9 ' 1 3  11; 1 3  

10 ! 18 15 4'. 
10 ; 53 16 33 

I 

... ... 

... i... ... : . . .  

... !... ... I . . .  

13 1 41 19 , 14 
13 ! I& 1s ' 41 

1g : 1s 
11 , 34 IS 21; 
11 I 13 1': 34 

I 7  . 43 
12 ' 20 IF . 51 

11 I 5( ;  

... I ... 

__ . . .  - ... 
Height  of 

1:s 
I I  
1:; 
14 
I :: 
13 
I 3 
12 
1 3 
13 
12 
111 
1 1  

!) 
10 
... 

... 

... 
111 
11 

1" 
11 
12 
IS 
1 3 
13 

57 ; 3 

5G ' G 

5 3  ' 9 

5 5  ' 3 

54 ' F 
! 

I 

54 ~ 5 

1 
54 . B 
51 ' 4 

54 ' 8 

55 i 2 

55 7 

5c I 4 

+lO 2 

+I5 5 

+20 ' 0 

+03 ' 4 

+"5 

+2c , F 

+!E 'i 

4-19 2 

- 
I 

+os ~ 3 

f 1 4  j S 

+ n ,  7 
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The second form, or Table No. 2, for reduction of tides, is specially arranged to 
o1)t:iin thc establishment and the half-monthly inequality in time and hciglit. The 
first l w t  is arranged in reference to tlie observed high waters; the second part, in 
rc>fcrence to thc low waters. That the ineqndity in time and height should also 
be made out from the low water, is specially important for stations where either 
the observations arc of short extent, or else whcre difficulties tend to render the 
observations less accurate. The discnssion of thc low waters could not be omitted 
iri our case. The headings to tlic colunins of Ta1)lc Xo. 2, csp1;iin tlie arrangcmcnt 
sufTicicntly. The results from the uppcr and lower transit of tlic moon are kept 
separate. ( I t  nccd hnrtlly be rcninrlied that, in ccrtairi nioiitlis, tlic sun’s or moon’s 
lower transit can bc obserial at  ]-an ltcnssclacr IIarbor.) 
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TABLE FOR THE REDCIXION OF TIDES.-YO. 2. 

Showing the Interval between the App. Time of tlic Moon's Superior Transit utitl the 'rinw of IIigli 
Wtitcr, and nlso the Heights of Iligli Water, at Tan  Ilcnsselaer Harbor, from Four Series of 
Observations made between October 10, 1853, and October 22, 1854. 
- .... - ............... 

0" to lh. 
..... . . . .  -. . . . .  

1" to 2 h  
- - . . . . . . . .  - 

1 1.2 9 50 I 14 0 
1 07 I:! ' 01 I 1  0 
1 52 12 ' 11; 11 0 IV. 
1 33 , 11 , 111 , 1:: 1) 

I - ............. -. . 

M E  A S S .  

2" to 3)'. 

. . . . . . . . . . .  _- ... -. ..... - 

- .- ......... - -. ............ -. ....... ..... - . .  - .......... .... . .  
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TABLE FOR THE REDUCTIOS OF l'iusl; --Sa 2. 

Sitowitig the Tiitcrval Letween the App. Time of the \Looii's Superior Transit arid the Time of LIigh 
IVater, aud nlso the Ileights of l l igh IYater, sit Vtin IZeiisselser Harbor, from Four Series of 
Observutioiis made between October 10, 1853, aud October 22, 1854. 

.. .- ............ .. - . - .. -. .... 

4 h  t o  5)'. 5 h  t o  6l'. 
..... ~ ~ 

Mnon'p 
trnneit. 

- -  -_ 

, Y. Liinitiilnl I n 1 n m ' s  I,iiniti,ln~ 
interval .  Llriglit nf i 'i transit. interrd. 

pp. time. 11. m t e r .  ~ p p .  t ime .  11. wntcr. 

tl. >I. I 11. >I. Ft. Tkc. $, .; 11. j >I, 11. 31. 

j , 11. wuter.  E .... - .  - _  = 
2 :  . . . .  . c  

---- -- ----- 
4 Ill) I 11 11; !I !I 5 ' 42 I:! 04 

. -  . . . . .  . _. . .............. - - 
I 

:1 311 1(1 6 7 :  . . . . . .  1 9  
:1 "!I; . . . . . .  Ill !I 21 

. . . . .  . I I 

Tliv criterion rejects no value of 
t t r o  i r i t ~ ~ ~ ~ i l ,  the t w o  high mid two 
low v d u e s  lialaiice nearly. 



a 

TABLE FOE THE ~ ~ E U U C T I O N  OF ~ ( I D E s . - ~ o .  2. 

Showing the Interval between tlie App. Time of the Moon's Superior Trniisit ciiid the Time of Iligh 
Water, arid also the Heights of High \Voter, at  Van Iteiisselaer IIarbor, from Four Series of 
Observations made Lctweea October 10, 1853, aiid October 22, 1854. 

G h  to I h .  

~- .... ..... ...... .- 

. . . . . . . . . . . . .  

- . . . . . .  

G :so 11 35 . . . . . . .  1s 
(i ; 2!) . . . . . .  n 1 . 19 

7 h  to ah. 

.... -- -  

nf E AN?. 
-. - .. - . . . . . . . . . . . .  

8" to 9 h  
. -. ...... 

I "  
(I!) 
24 
09 
33 
1:; 

!I 

11 
F 
!! , 

10 : 

10 

. -. .. - -. ............ - 

... . . . . .  .- .- 

. . . .  F 32 12 43 . . . . . .  34 
7 2!I . . . . . .  ~ !) 6 32 9 3 24 
T 26 12 26 

,' I 2 I . . . . . .  
. - . . _. . - - . I - - -  - . ~ 
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TABLE FOR TUE REDUCTION OF TITWG-SO. 2. 

Showing the Interval between the App. Time of the Moon's Superior Transit and the  Time of High 
Water, and also the IIeiglits of High Water, nt Van Kenssclner Harbor, from Four Series of 
Obserrations niade between October 10, 1853, and October 22, 1854. 

....... __  ... .. ._ 

1 l h  t o  I Y I ' .  
. . . . .  . .- ... -- 

, m  e 5  1,onit iild 
interval. Heirlit of 7 
... 11. nnter. E 

-T - =  11. wnter. L d  
. . . .  5 %  

€I. 11. Ft. Der. i . 2  
12 i o  12 , 2 
11 i 53 1 3  3 

13  23 13 2 

--__-- 

12 ~ 21 i n  F I- 

.. - 

Moon'e 
transit. 
-. - 

App. t ime 

...... .. 
I 

Moon's 1.unitirlal 
t rnii si t . 

App. time 

11. ' hl. 

-. __ 

Noon's I Lunitidal 
trannit. I intervnl. 

~ p p .  time.! II. wnter. 

n. 31. ! 11. x. 

.. 

---- 
9 12 ~ 12 47 
!) 47 ' 12 59 
9 31 : 12 30 
Y us I 12 04 
9 5 s  i 13 12 

9 I F  ~ 1 2  10 
!t 27 i 1 Y 39 

interval 

11. wnter. 

11. 31. 

72 ! 12 
12 I 10 
12 . 03 
11 51 
12 05 

12 ' 7 1  
12 42 

-- 

12 I "5  

11. 31. 

11 I 26 
11 ' 3; 
11 5 0  
11 41 

-- --- -- 
IO 02 
10 :;ti 
10 ' 19 
10 54 
1 0  51 
l o  10 

10 I 1 6  
10 , 54 

9 1 
11 4 j 
1 1 :  2 ;  
11 j !! I I. 
1 2 ,  i i  

9 9 1  

---- 
!l 41 I!! 34 . .~ 
!I 45 I l a  3. 
!) , 16 1 3  , 32 
9 ' 39 12 15 

~~ 

11 :;.; 12 "9 11 0 I 
11 05 11 58 1 0  6 
11 51 j 12 54 12 5 Hi. 

r, n. , ." - n  I , , I .  11 Oi 10 54 11 i 

I 1  54 ' 12 51 , 6 4 

1 1  : ; ! a i l 1  2 x  1 4 :  (I 
1 1  I O  1:: 02 . 19 : 0 
11 . - I ! )  1" 13 1 2 :  0 :  1v. 
11 I ) >  1 3  0 i ' I l  0 ;  
11 5:: 11 22 1s ' 0 ' 

11 111 ~ 11 8 9  11 3 

------- 

. .  

111. 

1 -  - . -. 

. . . . . . .  I 1 1  0 ! 
I "  ! 

- -  -- ...... ........ -. ....... ....... ............ 

MEASS.  
- ..... -. ... ..... .... ___. 

! 
11 32 12 17 . . . . . . . .  19 
11 32 ... j ... 11 5 ! 19 
..... __ - -. . - . -___ . 

10 3'7 12 27 . . . . . .  20 
10  31 . . . . . .  11 1 "1 

9 31 12 no ' . . . . . .  19 
9 31 . . . . . .  I 0  4 1 9  

The rnlne ln'i 438 is rejected hy 
Peirce'a criterion, m i l  thcre is no 
correspondiiig high value to balance 
it ; the new meon becomes- 

9 ~ 32 j 12 36 ; ... I ... I 16  
_. ~- _ ........... 
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TAnLE FOR THE REnr;CTIOH OF TIDFS.-?;O. 2. 

Showing the Interval between the App. Time of the Moon's Inferior Tmrisit nnd the Time of IIigh 
Water, nnd also the Heights of IIigli Water, at Van Rensselner Harbor, from Four Series of 
Obserrntions mndc between October 10, 1853, nnd October 22, 1951. I 

0" to II'. 

Moon'r  1,nnitiilul ,I 

tranrit..  intervul .  IIriKht of 
11. water .  f 

2 T  - -  - -  
App. t i m e .  11. a n t e r .  L S :  

:$ . --__ -. . ____ 
II. 31. 11. M. F t .  Dee. ps  ------- 

(I 35 11 IO I n  , i 
0 48 11 25 14 :: 
I I . 4 4  11 01 IO $1 

0 ' 01; 11 58 12 5 
I 1  21 11 50 12 s I. 

0 55 11 :I!) i 5 

0 3 1  
0 ' :3:< 
0 0;  
(1 57 
0 01; 

0 ' 29 

0 ~ 00 
0 I 45 
0 : 112 

------- 

0 j 53 

-- 

11 3 1  13 3 
I n  12 l(1 (i 
1 1  4Cl 12  7 
11 :iT, 1 3  0 I i .  
12 15 11 2 
11 u 11) 5 ' 

12 11 14 3 , ____-__- 
12 32 12 2 I 
12 I $  11 1; j 
11 32 1:3 I ~ 

IO 33 9 7 r I r .  
12 1:: 1:; 

11 2: 13 6 

I n  15 I 4  3 
12 07 1 3  I l i  

I O  511 14 0 

----- 

1 1  23 13 0 ~ IV. 

- . -. ............. 

l h  t o  P. 
... . -. . ..... 

& Z  Moon's  i L i i n i t i d d  / 
trans i t .  j intrrrnl .  I neight of C '2  

i- 
= e  

L C  
- - I  

11. AI.  , 11. .hi. . 1:t. Dec. .; 

- 11. water .  E 

_ -  
------- 

I 18 I 11 I:! ' 1 1  , 5 
1 4; ! 11 45 , I1 2 
1 31 I 11 11 ' 1 3  i I. 
1 25 11 45 13 : (i 
1 ' 4 4  11 19 . . . . . .  

--__---- 

2" t o  3". 
_ .  .- ... 

1 .  6 :  Moon's Lunitidrrl 
trans i t .  ' interval .  I l e i g h t  of k'; 

.... _ _  . 11. wuter. $ d 
L -  

' : =  
c d  
c n, 

App. t i m e . '  11. water .  
. , - ... . .  
11. nr. ' ~ 1 .  x Ft. &e.' z 2  f C  

-- ----- 
:! 02 11 1:: 11 5 

2 20 IO 5.1 !I 6 I. 
2 4s : I O  42 9 9 , 

2 ' 30 ~ 11 25 ' 12 6: 
9 34 11 29 . . . . . .  ~ ___-__--- 
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....... 

4h to jh. 
....... ~ 

.... . . . . .  

MEASS. 

................ - - 

jh to 6h. 
- .- . . . . . . . . .  

. . . . . . .  - .. -. 11. wntrr.  

I ,  
__.---- 

TABLE FOR THE REDUCTION OF TIDEK-XO. 2. 

Showing the Interval between tbe App. Time of the Moon's Inferior Transit and the Time of JTigh 
Tater,  and also the Heights of Hizh Water, at Van Rensselaer Harbor, from Four Series of 
Observations made between Octoher 10, 1853, and October 52, 1851. 

_ .- .. . . . . . . .  _- 

3 h  to ih. 

~ l o o n ' s  Lunit idal  ' ' c u  

I % z  
: 2 :  

IT. I M .  11. I Y. F t .  n e c . '  i z  
:{ i :J(; !) ' 3:l I 11, B 
3 50 10.5ti 1 3  0 
3 i O!, 10 I 35 : g 1 
:% I 5!l 10 311 F 0 I .  
3 I 32 1 0  I 37 13 'i I 

. . . . . . . . . . . . . .  - 

. .  I ., 
transit .  in terva l .  l l e i g h t  of 5 . i  

....... - i ~ . n . s t e r .  z 
App. t ime .  11. wnter. , 

.- . .__ ...... .... 

--__---- 

:< i fl:! 111 i 55 10 , $1 
------- 

3 I 1 5  11 ! I13 , 7 0  ' 9 
3 I 18 11 I 04 ' 1" 3 ' 

------- 
3 I on !I 2 !I 4 

53 10 ' 37 ' 1 %  

: ; I % ;  Ill ?!I 12 6 
d l I ! l  1" 15 1 1  3 

, III. 

3 ~ 5 1  11 , (13 9 2 
-.--__--- 

3 , 1 1 1  11 2:; 11 (J 
: L 5 7  1 0 , 1 , 7  I4 0 
:1 0 1 ;  7 1 ' (I:% 1:1 ( 1  IF. 
:: I 5'1 1 1  Ill 1:; 0 
: i ; : 1 5  $1 :1< 111, (I 

I 

--- - -  . . . . . . .  . ~ 

. . . .  . . . . . .  

:1 31 Ill . . I l l  . . . . . .  21; 
3 . 31 ... ; ... 11 7 91; 

. .- . . . . . . . . .  . . 

The t v o  greatest deviation9 froin 
the mean, viz., 8:' 36"' and 12'. 151~~. 
nearly bnlalrce in tlw U I C ~ I I !  11~xlc.c 
no raluca was rejected. 

. .  .- . - 

A ;  : 1 111. 
3 
8 
5 

I. 

- 
11. 

0 
5 IV. 

...... ...... 

........... - . . . . . . . .  - 

5 I 30 : IO ' 56 I ... ! ... I 
5 :30 I ... , . . . .  9 ~ 4 I 1s 

I S  

I . . . . .  .... 

The criterion rejects no value 01 
thi: interval ; the low value 8h 29" 
is so near the limit of rejection and 
not balanced in the mean that 1 
pwfer t o  reject it. 
..... .~ 

5 I :{I, 1 11 I 04 I ... I ... 1 1; 



?'AULE PO11 TUP 1tEIlUCTION OF TIDES -SO. ?1 

Slmwiiig the Iiitcrml liutwcun the App. Tiine of the Moon's Idcr ior  'l'riiiisit ni i t l  t h e  Tiuic of IIigli 
JViiter, aiid &o tlie IIeiglits of High Water, at Van Rensselaer I I a rh r ,  from Four Series of 
Obaervotioiis made between October 10, 1853, and October 22, 1854. 

6 h  to 7''. 

. . . . .  .... 

...... .- ..... _- . .  _. 

I;;;%:< 12 1:; . . . . . .  I!) 
C S 4  . . . . . .  9 1 20 

! 
. . . . . . . . .  . . .  .- - . . .  - 

There are two high and two low 
values, v iz . ,  14" O t i m ,  13h 4R", and 
1 0 h  32*', I O h  4 l ' n ,  nearly balancing 
each other; there was, thrrefore, no 
rejection required. 
. . . . .  - . .  -. - 

7 h  to 8)'. 
... -. . . . . . . . . . . . .  - 

8" to 9". 

n .  ar. 

.. .... .- . .- .. - . . .  

.. .- .__- ......... ._ 

!. 2!l 12 4-4 . . . . . .  01 
s 30 . . . . . .  !I ; 2.; 
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TABLE FOR TIiE I<Enl3TIOX OF TJDES - S O .  2. 

Showit~g the Iiitcrvnl between the App Time of tlir Moon's Inferior Trnnsit nnd thc Time of High 
Water, and also the IIeights of Iligli Wnter, a t  Van Reiisselaer Ilnrbor, from Four Series of 
Obscrvutiotis made Letween October 10, 1853, nrrd October 22, 1854. 

gh to IOh. 
........ ~ 

..... 

I) 30 i 12 , 03  : ... : ... : 
4 : 3 1 1 q . . . 1 . . .  1 0 1  4 l!) 

1 9  

I i  I 
... . . . . . . . .  

Tliero being three l o a  and hnt  
one high raluv in the interval, it 
seemed prvfwalil~ to adopt a I I I C ~ ~  

rrsulting after the rvjectioii of Itp' 
46'11, vk:- 
-~ ._ 

4 ' 30 I 10 i 07 I ... j ... I 16 
. . . . .  . . .  - i .  

I O h  to  I l h .  
.... . .  ~- 

Moon's I.unitiiln1 
transit. intervul. 

... .............. 

IO 29 15 1s . . . . . .  12 
111 "9 . . . . . .  10 !I 19 

........ -~ .... - 

I l h  to l e h  

o m  Mnnri'i 1,iinitidnl ~ 

transit. interval. IIt.ieht of * 'C 
~ II. wuter., i t 

c u  

, Z T  
4pp. time: 11. water. i 22 

; . . ' c m, ~ 

, .  

H .  

11 52 11 I54 12 ' 3 I 
I1  6Y 12 1 01 13 1 1  I. 

M. I B.  ; 31. j ~ t .  Dee.: + .Z  .a 
--:-I ---- 
11 (I1 IS i YO 12 0 

11 15 11 I30  4 s i 

36 i 11 20 11 
11 1; 11 

11 30 12 
11 41; 11 
11 13 13 
11 43 11 

3 1  11; 13 
11 0:) 11 
11 "5 13 

_-- 

--- 

1 1  :w 1 3  
11 44 12 
11 "1 12 

45 8 9 1  

47 12 I 4 
29 6 4 I 
M ' l l '  9 

---- 

II. 

---- 
4ti 12 I 0 
41) 13 I 7 

- - -,- - - - 
I 1  17 11 ' 50 11 5 
1 1 31; 12 I 01; 11 IV. 
11 :<I1  12 15 12 I :: 1 

I I 

...... - . . . . . . .  .. 

11 2s 12 . 16 I ... I ... I 19 
11 28 ... ~ . . . .  11 6 ~ 19 

I 
. ~ 
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TAULE FOR TIIE REDUCTION OF TIDES.-SO. 2. 

Showing the Intervul between the App. Time of the hloon's Superior Transit and the Tiuie of L o w  
Water, ant1 also the lleights of Low Water, nt T a n  Hensseltier TIarlior, from Four Series of 
Obserrutions tiinde between October 10, 1853, and October 22, 1651. 

0" to l l ' .  

hpp. tiuie 

11. AI. 

0 1:3 
I 1  57 
0 19 
(1 21 
I 1  5:i 
( I  :io 

~- 

-- 

-. .. . . . . . . . .  

Moon's 
transit. 

1" lo 2h. 

I. 

............ 

' : I  
' I !  

. . . . .  . - . .  

L l E A S E  
. 

~ 

, !  . . . .  2:: 2 :H . I; 43 ... j ... j 21 
. . . . . .  3 ,  23 2 3 1  . . . . . . .  1 '  'i 211 I 

1 29 17 34 
1 39 

. . .  . . . .  .- _ . -  

I - - ..... . -. ..... - ..... -- 



GO R E C O R P  A S D  R E D U C T I O X  O F  T H E  T I D E S .  

TABLE FOR TUE KEDUGTlON OF TIDEG.--SO. 2. 

Showing the Ittterral between tlie App. Time of the Moon's Siiperior Transit nnd tlie Time of Low 
Water, and nlso the ITeigltts of Low Wnter, at Van Rensselner Harbor, froin Four Series of 
Obserrntions mude between October 10, 1853, and Octolm 22, 1954. 

.. _ -_ . -  .. .. . -  

3" to 'th. 4 h  t u  5)'. 
........ __ _- . __ ... ~ - -  

5" to 6l'. 
. . . . . .  .- - -. ........ 

Mnon's 
transit. 
.. -. . - 

Lunitidal i 

! interrnl. , 1Ipipht. of 

! 

>.Z 

2 2  
. . . . .  I,. water. E 

0 .  
4 ~ 1 1 .  time. L wnter. 

Mnon's 
trnnrit. 

App. time 

H .  11. 

3 1:: 
3 19 

.. .... 

-- 

Lnnitidnl 
interval. 
.. 

L.  water. 

Height of 
I,. water. 

I 

11. AI.  1 PI. - 
17 I 1 6  ; 4 
I 7  : 1:: I 0 

-- 
4 
c 

(i I. 
1 

3 
2 
3 
4 

.... 

15 39 ' 4 
....... I 4 5 ~ 

15 44 3 , i ~ 111. 

17 26 4 1 5 1 
l ( i  5 3  4 , 8 I 

4 
4 
4 

5 43 

5 ' 11 
5 "5 

-- 

i 
.-. . 

4 
4 
4 
4 

. . . .  

! / j  
.............. .... - 

hf E ;IS S. 
- . -- 

5 27 16 5 5  . . . . . .  17 
5 "7 . . . . . .  4 1 18 

I - -  

The low value 14h 53'" is rejected, 
hence new m e a -  

. .  ._ - - . - . 

5 27 I 1 7  I 02 I ... I ... I 16 
.- - - - 

...... . . . . .  ...... 

4 : 2; 1 6  52 . . . . . . .  21 
4 2 7  . . . . . . .  3 . 1  22 

. . . . . . .  

- ... . . . .  . -  
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. 

TABLE FOR TIIE REDUCTION OF TIDES.--SO. 2. 

3ho\viiig the Ititerval between the App. Time of the Moo1i's Stiperior l'roiisit aid the T i m  of Low 
Water, aid also the Heiglits of Low TVater, at Tan llensselner Harbor, from Four Swim of 
Obscrratioris made between October 10, 1853, and October 22, 1x54. 

... 

(it' to  71'. 
. . . .  .... .. 

Bloun's Lunit idnl  
trans i t .  intervnl .  H e i g h t  of 
_-  __ . L.  w a t e r .  

...... -. - ....... .- 

h l o o n ' s  
lrnns i t .  

pp. t h e  

~- 

_ -  . 

i r .  M. -- 
7 'ti - , 22 
i ' 14 
i , ::J 
1 2' 
i 
r .. 

i 2!) 
'i 29 

31 E AS s. 
. .- - . -. 

1 6 ; l i  . . . . . . .  21 
... ~ ... 4 (i 21 . .  

..... - . .  

8" t o  !PI. 
.... 

. . . . .  - .. -_ .. __ . -. . .  
6 ~ 30 , 16 15 . . . . . .  ! 25 
6 . 30 I . . . . . .  3 7 ' 5  



d 

62 R E C O R D  A N D  R E D U C T I O X  O F  T H E  T I D E S .  

TABLE FOR THE REDL'CTIOS OF TJDES.-SO. 2. 

Sliowiiig the Interval between the App. Time of the Moon's Superior Transit and the Time of Low 
Water, end also the Heights of Low Water, ot Van Kensseloer Harbor, froin Four Series of 
0l)scrcntiolis made between October 10, 1853, and October 22, 1854. 

9" t o  lo!'. 

I 1 :  

10" to I l h .  

10 54 

10 21 

I O  1 31 
I O  i 47 

1 0  I 43 
111 i 10 

2 9 I. 
0 . 1 
2 :  6 .  

- ___- 
11'' to  12". 

-. . . . . .  

Moon'F : 1,unitidnl 
transit. i iuterval. 

ipp.  tinie. L. nntcr.  
I - - - -  - 

11. 

11 
11 
11 
11 

11 
11 
11 

11 
11 
7 1  
11 
11 
11 
11 

1 1  
11 
11 
11 
11 

- 

- 

- 

- 

- 

!I 3 2  1 H  2h  . . . . . .  IO 32 1.; 19 ! . . . . . . .  "3 
... . . . . . .  :I :{? ... 1 1 . !) "2 

11 
11 

--- 
" 7  
3 5 

-1 I 2 
5 1  5 :  

I. 

ti 
4 
2 

0 
0 ' 
5 IV. 
0 
0 

_- 

I 
! 

- .... - -. ... ... - 
.,C> 
. I d  18 01 , . . . . . .  I 19 
::2 ... , ... 1 , 3 I 19 

.... .... .- ~ 

. 



TABLE FOE TlIE I:EDUCTloS OF 'J!IDEG.-XV. 2. 

SIIOH ing the Iii~crval lietween tlie Ap11. l'iiiie o f  the Mooii'b I n fe r i o r  Trans i t  i i i i d  the l'intc of I,ow 
\\'nter, and nlao the Heights of Low Water, at J'uu I~ensselaer Ilarhor, f ro iu Four Series of 
Obser) tltioris modc between October 10, 1853, uiid October 22, 1854. 

1" to 2h. I Oh t o  lh. 

I . ........... -. . . .  - .... . . . . . . . . . . .  

.... -. . - -. . 

O i 3 l l , l 7  511 ... : . . .  "4 
I I ; S l l  . . . . . .  1 J '  2 

- ... .. - - ... .. ! "  

Tlw two high and two I o n  v:iIiit3 

of  tlie iutervals nearly balauca in  
the mean. 

___ ... - . -. . . . . .  .. - .. 

2)' to 3h. 
..... .~ ......... 

.- 



TMLE FOR THE R E l ) U ( T I O X  OF 1 ' I I ) E X . - ~ O .  2. 

Sliowiiig the IntrrvrtI hetwcen the A pp. Time of the Moon's Inferior 'Frailsit niid tlic Time of L o w  

IVatcr, ai111 nlw the IIeights of Loa Wntcr, at Van Hensseluer Harbor, froin Four Series of 
0l)servntioiis iuade between October 10, 1853, and October 22, 1Y54. 

3" to 4h. 4"  to 5)'. 5h to 6". 
- 

Moon'd Lunitidal 
trunsit. i!itcrvnl. 
... . . .  .- .... 

,pp. time. I,. waler. 

11. 31. 11. M. 

5 Iti 15 1 5  
5 52 IS 24 
5 37 16 51 
5 2ti 18 1:; 
5 3!) 17 51 

.. 

-_-- 

. 

I .  

1 t i  
1 4  

:!I I 
--- 

--- 

! 
I 
I 

I .  
I .  

) , "  

.. .- - ........... 

BO 11; 59 . . . . . .  1 7  1 30 . . . . . .  4 ' 2 17 

. . .  

:: ::1 11; 51; 
:< : ; I  . . . . . .  

.,.. . . . .  ..(I 

2 0 21; 
. . .  - . . - .... - . . . . . . .  

The three highest and three low- 
est values of the intervals balance 
i i i  tliu mean. 

. -. ....... - 
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TAI:LE FOR THE REDLCTION OF TIDES.-SO. 2. 

Showing t h e  Interval between the d p p .  Time of the MOOn'6 Inferior Transit and the Time of Low 
Water, and also the Heights of Low Water, ut Van Rensselaer Harbor, from Four Series oi 
Obserrations made between October 10, 1853, and October 28, 1854. 

Moon's Lunitidnl 
transit. , interrul. 

_ ......... - .. -. . .  

17 4% ' ... ... i 22 6 I 91 31 1 ... : ... I 
I .  ... -. 

8" to 9)). I 7'' to St'. 

I I -  _--- 
, .  Moon's Lunitidal I ; E  

2.5 L. water. L = 
i c z  

\pi'. time.: L.  water. L e  

- 8  

tmusit. I interval. IIeight of' 

3 

H. I 51, ~ II. ! >I. Ft. Dec. c.s 
lti 27 3 i i 
19 11 : 5 1 
13  2 1 '  a i  3 I 

19 23 3 4 

The low ralue 15'. 58:'~ is rejected, 
llellce Il<!W ull!all- 

9 
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TABLE FOR TUE REDUCTION OF TIDES-NO. 2. 

Showing the Interval between the App. Time of the Noon's Inferior Transit arid the Time of Lov 
Water, and also the Heights of Low Water, at Van Kensselaer Harbor, from Four Series o 
Observations made between October 10, 1853, to October 22, 1855. 

9 h  to loh. 1 0 h  to l lh .  

I 

Moon's : Lunitidnl 
trnnsit. i interral. , IIejght 01 

j-- ' L. water. 
4pp. time.! L. wnter. j 

~ 

II. N. 11. , M. ~ Ft. 'Dec --- 
3 9 I 
2 1  
1 2  
2 3  

I. 

--- 
I ,  3 

2 I o 11. 

1 '  3 

2 '  F 

9 ~ 4 

.- ....... ............. 

__ --__ ...... __ . ...... .. 

l l h  to 12". 

Moou's Lunitidal ' A: 
transit. interval. Height of e 'f 

L. rater.  S 0 

$T 

I 

L.(i 
0. 

4pp. time. L. water. 
-. ......... 

H. M. H. M. 

11 01 I d  00 
1 1  59 1 9  09 

---- 

11 15 16 15 
71 59 17  01 
11 20 18 06 
11 IT 17 48 

Ft. Dec -- 
I /  9 

o i  4 
1 ;  T 
2 1  4 

3 6 
0 1  7 

-.- 

~ 

11 17 15 50 I 0 @ 
11 3 6  17 3ti -1 0 IV. 
11 30 17 45 

I ' I  

.... 
. .  

11 2C 18 ~ 14 j ... I ... ! I9 

, I I i  
11"'s . . . ; . . . ;  1 .  4 19 

. . . . .  . .. 

The low value 15):  50111 is rejected, 
11enre new mean- 

.............. -.- 

11  i 28 j 18 1 21 I ... 1 ... I 18 
...... 
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The preceding tables (No. 2) contain the individual and mean values for intern1 
and height, for high and low water, and the moon's upper and lower transit. The 
mean, in some cases, was improvcd by the application of Peircc's criterion for the 
rejection of doubtful observations ; a few other rejections wcre madc, as stated, in 
order to obtain a well-balanced mean ; of 982 observations of the interval, but 17  
wcre thus rejected. 

Half-monthly Inequn?ity.--For the comparison of the observed with the theoretical 
values, i t  is customary to use the forms of the equilibrium tlicory or of the wave 
theory,' certain modifications being necessary to produce an agreement bctwceii 
these theories with observation. According to the equilibrium thcory the formula 
for the position of the pole of the tidal spheroid is:  

h sin. 2 9 tan. 2 O f =  - 
11' + 11 cos. 2 9' 

where h and h arc the elevations of the spheroid due to the sun and moon respect- 
ively, 9 the angular distance of the moon from the sun and 13' the angular distance 
of the polc of the spheroid (or of high water) from the moon's place. I n  reality, 
howevcr, the polc of this spheroid follows the moon at  a ccrtain distancc, tlic mcan 
w l u e  2.' of which is known as the " mcan cstnblishmcnt" (also fundamcntal hour, 
corrected establishment), and which corresponds to a distance of the sun and moon 
of 9 - u instead of 9. This retroposition of the tlicorctical tidc has bccn called 
tlic age of the tide. For the comparison of the obscrwd and computed values 
for the half-monthly inequality in time, me h a w  thc formula : ' 

h S ; I ~ .  2 (9 - a) tan. a (0' - 2') = - 
h + h cos. 2 (9- a)' 

This inequality gocs through its period twice in each month. 

to  be found for the ratio - and the angle a. 

Proper values have 
h 
h' 

The observations of 480 high tmtcrs furnish us n-itli tlie followiiig values, derived 
from the preceding tabulation on form No. 2:- 

A n  account of the Equilibrium, Laplace's and the Wave Theories, will be found in the EncyclopaEdia 
of Astronomy, forming a portion of the Eiicyclop~edia Netropolitnna, London, 1848 ; article '' On Tides 
niid Wares," by G. 13. Airy, Esq., Astronomer lloyal. 

* Phil .  Trans. Royrl Society, 1834, Part I. 011 the Empirical Lnws of the Tides in the Port of 
London, with some Reflections on the Tlieorg; by tlie Rer. W. Wliewell. 

See also l'liil. Trans. Royal Society, 1836, Part 1. Rescnrclies on the Tides, fourth series : On tlic 
Empirical Laws of the Tides in the Port  of Liverpool. By the R ~ T .  IV. Whcwcll. 
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I From a's upper tmnsit. I From a's lower transit. I From c'tj upper and lower transit. 

I 
Apparent. Luni t ida l  No. of Appsrent  j Luni t ida l  1 N o .  of Appnrent Luni t ida l  

solur t ime of ' interval.  obscrva- so lar  t ime of I interval.  
I t ions.  moon's transit . .  j tions. moon's transit . ,  

I 00 2YU 
1 29 

11 I14 ' 20 
10 57 ' 19 

10 5:s 1 9  
11 4.: , 17 

111 52 j 21 

12 23 20 
14 l i  19 

01' 2 9 U '  
1 31 
2 27 
3 31 
4 33 
6 30 
G 33 
7 33 
fi 211 
9 311 

10 29 
11 28 

xo. of 
ibserva 
t ions.  

43 
43 
40 
45 
41 
36 
3ti 
38 
45 
36 
39 
38 - 

The rnenn tstn1)lishrnc~nt resulting from the obserrcd tinics of i s0  high waters 
a t  Van Itcnssclacr IIarllor is thercforci 11" 18.3"', wfcrrcd to the moon's transit 
immediately prcccding aiid corresponding to ;I nican horizon tal parallax of the 
moon and s~in,  aiid to thc moon's and sun's tlcrliiiation of 16" nearly. The mcan 
iriteri a1 corrcyontls to the moon's t ran4t  of 0" 21'" iiearly, indicatiiig that the 
epoch iroulcl ha\(* come out 0" 0'" if transit E (we An Eleinciitary Treatise on the 
Titles, 1): J. JY. I~tbb;ic.l\, Esq., IJoiic1on, 1 W!)) or that immediately preceding 
transit F liacl Lccn iisc.tl. 

I n  lihc manncr iw obtain the. folloiviiig t:tblc from thc obscrl-ccl times of 4S5 
lox icatws at Van l t ( m w k c r  I-Iarbor :- 

I From a '8  upper and lower transit. I Fioni ' 5  uppw tr:iii>it. F r o m  C'a lon-vr trausit. 

'llie mean establialimt>iit resulti~ig froiii the oLscr\ c d  times of 485 low waters is 
1 7') 48.0m, referrcd to tlic inoon's transit immediately prcccding low water, and the 
s:lInci to wliich tlic prcccdiny high water has b t ~ n  rcfbrrcd ; the difference between 
thv two nicnn intervds is 6" 04.7'". 

'Yo chtain n numerical c ~ s ~ ~ r ( ~ s s i o ~ i  for the half-nioiitlily inequality in time, the 
\ d u e  for u 5110Uld be deteruiiiiccl so as to furnish, iu particular, good results for 
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Appnront 
solar tinie of 

j Observed. ' Computed. 1 Difference. I xuvvn's transit.: ! 

I& 
h 

5" 30"', 6' 30", 7'' 30"', wliere the curve is stecpest ; the value - is obtained from 

the greatest range of the inequality dctermincd, for a first approximation, by a 
graphical proccss. I find from the observed high waters u = 0" 21m or 5' 15', and 
from thc low waters a = 0" 50" or 12' 30'. llange of inequality, from the high 
waters, 1" 51" or 27" 48', the sin. of which is 0.4649, and for the low maters, range 
1' 54"' or 28" 30', the sin. of which is 0.4771 ; hence the cxpression for the half- 
monthly inequality in time becomes 

Apparent j Observed. ~ Computed. Difference. 

I roliir time of j 
monn's trausit. 

0.4639 sin. 2 (9-550 15') 
1 +0.4c;49 cos. %(q+-CiO 15') 
0.4771 S h .  2 (9 - 12" 30') 

From the observed high waters tan. 2(8'-17.5O 49'.5)=-- - - - 

L L  L i  L b  low waters tau. 2 (0'-26ro MY)=- 
1 + 0.47 7 I-L~~S. 2 (9-1 2"-30') 

These cxprcssious furnish us with the following comparison :- 

HALF->IOSTIILT INEQDALITY IN TIME. 

From high waters. From low raters .  I 

Considering that thc timcs of high and lorn water arc only observed to the 
nearest linlf hour and for some time to the nearest hour, the agreement as shown 
abovc and b y  the diagrams, swms to be satisfdctory. 

Obsorved and computed half-monthly inequality in time for observations. 
Of tho high maters. Of the low raters. 

(VI 1 2 3 4 5 6 7 6 9 10 11 12.' o h  1 2 3 4 5 6 7 P 9 10 11 12h 
3(,", ': 'i 'i i' i' " " L( i' i' 6' 3(1:" 3 , ) n , ~ ~  6. i d  ' 6  I' 6 .  6' 61  i. ii 'i 
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In the above diagram, the observed values are iiidicated by dots ; the computed 
From the times we have seen the mean value 

or - of the wave theory and ( A )  of Lubbock's) = 0.471, and a = Oh 36" ; hence, 

the age of the tidc, or the time requisite for the moon to increase its right asceii- 
sion by that amount, becomes 33 days, or 18 hours. 

IIalf--monthly Inequality in Heijht.--The theoretical espression for the half 
monthly incqiiality in height of high water is: 

q = J 1 Id2 + h2 + 2 h'h cos. 2 t$ I ' 
where v; expresses the height of the pole of the equilibrium splieroid above the 
mean level of the surface; for its application, and according to the w a ~ e  theory, i t  
must be changed to: 

7 = J 1 h" + ii' + 2h'h cos. 2 ( e a )  1 

values are represented by curves. 
S' $(  ilp 

The following table contains the results of the observations from the high and 
low watcrs, and the moon's superior and inferior transit: 

high wutcr. 

Feet. 
12.1 
11.9 
11.8 
11.0 
10.5 
9.5 
9.1 
9.3 
9.8 

10.4 
11.0 
11.6 

.-- 

From superior transits. 

hfnnn's ~ Ilripht of I Suniber. 
trnnsit. low WF:ILET. ! 

Feet. i 
01. 3 0 m  1.1 i 2-1 
1 33 1.1 I 21) 
2 "6 1 . 7  "0 
3 31 

6 31 4.6 
c 2,s 4.s "1 
s 29 4.0 I 21 
9 3 0  :3 .0  I 1 5  

10 29 1.9 i 21, 
11 2s 1.4 i 19 

nioon!a IIeight of ' Xumher. 
trnnsit. . high aclter. 

Feet. 
31"' 12.1 ' O i l  

IIeight of Number. 
low wnter. : 

Feet. I 
1.4 45 
1.2 
1.7 
2.0 I 41; 
3.2 41 
4.1 ' 35 
4.4 40 
4.7 428 
3.8 49 
2.8 36 
1.9 42 
1.4 ! 38 

---- 

- 
1 29 ~ ll.ti 22 
2 29 I 11.8 I 20 
3 2 9  : l l l . ! l  j 21 
4 27 ~ 10.5 ' Sf 
5 27 9 5 I 21) 
ti 29 : ! l . l  ' 19 
7 "9 ! 9.1 21 
A 3 p  : 9.9 24 
9 3 1  : lft.4 1 !t 

IO 31 j 11.1 ' 21 
11 32 . 11.7 1 !t 

' 248 

From suprrior trausits. 

M,rou's 
transit .  

~ 

O h  3 0 n 1  
1 29 
2 30 
3 27 
4 2 i  
5 "7 
ti 29 
7 29 
P 30 
9 3% 

10 3% 
11 32 

IIeighr of 
lair wutcr.  

Fert. 
1.7 
1.3 
1.7 
2.1 
3.1 
4.1 
4.2 
4.ti 
5.7 
2.6 
1.9 
1.3 

-- 
Sumher. 

21 

20 
20 

1 H  
I d  
21 
25 
1s 
2" 
19 

%Ii 

*,.b -*> 

'I.) 
1.. 

-- 

From inferior transits. Mean 8, I 
3Ii)nn's IJeig-lit of Sumbur. 
transit. . hipli v u t e r .  

O h  "Jm . 12.2 I 25 
1 31 . 12.3 i 21 

3 31 
4 9 3  i 111.5 

Fect. ' 

6 XJ : 9.4 j 1 4  6 34 I 9.1 20 
i 33 9 . 6  I I S  
8 30 9.i I 23 
9 j 10.4 I ~~ 19 

1 0 " ! 1  i 111.9 
11 26 ~ 11.5 

1 10.67 

Number. 

45 
43 
39 
47 
42 
3d 
39 
39 
47 
38 
40 
38 

495 

. -. -. . 

Prom inferior transits. Means. 
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The values for h', h and a were found from the maxima and minima values of the 
inequality, viz., for the high water: 

for the low waters: 
y = J 10.6' + 1.5' + 31.8 COS. 2 ( ?I -- 1 5 O ) I  ; 

y '= J 12.95' + 1.75"5.16 cos. 3 (q - I S ) [ ;  
These expressions may be changed to 

y = 10.6 + 1.5 cos. 2 ($-15'), and y' = 2.7-1.7 cos. 2 (9-15'); 
they leave the following differences between the computed a i d  observed values:- 

bight of high Kater. Ileiglit of low water. 

Moon's transit. -- 
Oh .?(In> 

1 30 
2 30 
3 30 
4 3u 
5 3 0  
I; 30 
i 311 
x 311 
9 30 

l ( J  3IJ 
11 30 

Computed. Observed. Difikrcnce. ------- 
12.1 ~ 12.1 0.0 
12.1) j 71.9 --(.1.1 
11.7 : 11.r , S(I.1 
11.1) ~ 11.0 0.0 
10.2 

y . 7  , + 0 . 3  
9.5 . . .J 11.11 

9.1 9.1 0.0 

9 . 5  ' !I.$ + ( I . : <  

1 1 . 0  : 11.11 0 . 1 1  
11.i I 1l.ti -0.1 

9.2 ! 9.3 +0.1 

10.2 1 1u.1 +0.2 

Computed. Obseryrd. : -- 
1.1 : 1.4 
1.1 ! 1.2 
1.5 1.5 
2.3 ! 2.0 i 

3.9 j 3.8 

3.1 i 3.2 

4.:< ! 4 .4  I 
4.:; I 4.7 

2. s 
2.:% i 1.3 
1.5 ! 1.1 : 

:;.:I 4.7 

3.1 i 

! 

Difluence. 

+o.:; 
+ I L l  
+0 .2  
--d.B 
+l.1 
+ ( I 2  
+0.1 
t0.4 
-11.1 
-0.3 
-0.4 
-11.1 

The differences may be considrwcl within tlic uncertainty of the observations. 
The annexed diagram sliows the comparison giwn abow :- 
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The ratio’ of the solar to the lunar tide is deduced with more exactness from the 
incquality in times, and the above value is certainly greater than the avciage value 
deduced at  more southcrn stations. One of the reasons why this ratio is not con- 
stant, and which probably applies here, is given in (538, @) (Tides and Waves), 
viz.: I f  tides ase communicated by different channcls to the same port, the pro- 
portion of the solar and lunar waves mill depend on the length of those channels. 
This explanation would require a polar tide to enter through Kennedy Channel, 
to combine with the principal tide which passes up Baffin’s Bay, and enters by 
Smith’s Straits. According to the cquilibrium theory, there should be no tide at  
the pole, and bu t  a small tide in latitude 781” ; but it is the tide mare propagated 
from the -4tlantic, which is felt in this part of the polar regions. U’ith regard to 
a, its value as found by the heights is more accurate than that found by the times; 
the latter gave a = Yo, the former 15’ (the same from high and low waters). 
Adopting IS0, tlie retard or age of the tide becomes 11 day, by which interval the 
spring and neap tides follow the syzygies and quadratures, respectively. The timc- 
d u e  of a is here s n i d e r  than the height-value, which is more in accordance with 
theory than the opposite, as obserwd a t  a number of places on the coast of England 
(543 and 546, Tides and TYaves). Compared with other values of a, the Van Rens- 
sclaer value appears somewhat smaller than an average at more southcrn stations. 

We have further, mean rise and fall of tides at  Van llcnsselaer IZay 7.9 feet, 
range of spring tides 11.1 feet, and range of neap tidcs 4.7 feet. These numbers 
are averages from thc discussions of 91 lunations, and obtain without regard to the 
diurnal incquality, which mill be investigated further on, 

A.ect qf the Chanps in the M90n’s Declimtion and Parallax on the half-monthly 
Inequality, in Time.-In reference to the inrestigcztion of the half-monthly inequa- 
lity, it is compiirativcly of little consequence which transit of the moon is taken 
for comparison ; it  is otlierwise in the investigation of the effect of a change i n  the 
moon’s tlcclination and parallax, as well as for a similar cffcct due to the sun, which 
latter, liowevm, cannot become a subject of invcstigntion for the tidal series in  
hancl, on account of its short estent; for the same reason, the variation in the ine- 
quality, in height, will have to be passed over. To asccrtain the effect due to the 
moon’s dwlination and parallax, an an tcrior v a l u ~ ,  corresponding to a certain age 
of the tidc, is to be taken in the comparison ; the preceding investigation gave for 
tlie retard I t  day, each lunitidal interval, minus its corrcsponding mean value for 
the respectivc hour of the moon’s transit, was thrtrefore tabulated in respect to the 
moon’s declination and parallax (separately for each), corresponding to one day ante- 
rior to the time of‘ high or low water, thus referring the results to transit E. The 
present investigation can only furnish an approximation to the true results ; the 
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observations, while they give reliable valuc for the half-monthly inequality, cannot 
be expcctcd to give more than an approximation to its variations. For any one 
station, and any one incquality or correction to it, special examinations require to 
be made to ascertain that transit of the moon, best suited for the purposc; this has 
hardly been doiie for any stanclard station, and it suffices to state here that, by 
referring to an anterior transit, the whole half-monthly inequality is moved back- 
ward through nearly twenty-four minutes for cvcry transit preceding. Upon the 
inequality itself, the effect is but of a differrntial cliarnctei.. 'Thus to refer our 
table to transit E, dcduct 24"' from each valuc. 

To concentrate as niany values as possiblc to a mean, the changes of declination 
and parallax wcrc grouptd for tlirec values. 'llie separate parcels for declination 
are for declination 0 to 13", 13" to 21". and 21" to 2T".5, irrespective of sign. The 
parallax groups :ire: 54' to 56', 56' to 5&, and 5s' to 61'.4. 

The differences of intcrral for tlie high and lorn waters were mndc out separately, 

. 

- and, in general, agrctd tolerably wrll. I obtninctl tho following results :- 

TABLE SIIO\VISG TUE COBRECTIOS (IS MIXLTES) TO THE MEAS IICJCRLS ISTEK\-.\I,, FOR A C H A S G E  IS THE 
>IOOS'S 1)ECIJShTIOS ASD P~ll tALIAX. 

Correction t o  intrrval for nioon's declination. 
. 

0'' to 13'. 13? to 21'. 21'' IO ? i ' . 5 .  ---- --- 
- 2111 - yxn + 5"l 

+15 + 21 
- iJ -1 $ 

-12 
-11 - !I 

0 -13 
-15 
- 3 

e - 

+ 4  - !I $1 
- 1 3  + g  + 1 .-I 

+ 1  

+ "2 
- -  + 9  
- 6  2 ;  + l o  4 5 - 2  + 3  -- 

Correction to  interval for moon':: p r a l l n s .  

54 '  to 56'. 56' t o  55'. 56' l o  Iil ' . . i .  

- . .. .- 

-lam +14"1 
-1 i ' + 1 T  
-11 +I2  
- 1  +20 
- 1  + l  
+ 1 G  + 1 !) 
+' i  - 3  
+ a  - 3  
+2(i -10 
-!- !I -1 1 
+ l i b  - 9  
- 4  + 4  

Ncan declination l G c . O .  hiean parallax 57'.(). 

The above table of declination corrections exhibits systematic values for the 
periodical part of the luriar effect, or for the term D sin. 2 (-7). Betnwn 00 
and 13" of declination, the correction is positive for transits between lh  and jh, for 
other hours negative ; for declinations between 13" and 21" i t  is positive, between 
the hours of 4 and 1 0  ; for remaining hours i t  is negativc, and for declinations 210 
to 27@.ri, the correction is positive, for hours 7 to 1, and negatire for remaining 
hours of trailsit. Thc quantity 1) is accordingly about 14 minutes, and y equals 
15", 6Oo, and 105" rcspectivcly. 

'rhc v;triatioii in t h t  iiiqu:ilit! due* to  t l lcs c . l ~ i i g c ~ ~  of tllc. moon's clcclinatioll 
ilpl'c'nys l q c  nllcll ooiiipard with its 1 L L ~ L L L '  at otllcr pl:Lccs, but is in conformitj 
\vi th the large value of the half-monthly inequality itself. 

The periodical part of the parallax correction is of the same form as given above. 
10 
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The empirical values for the groups of small arid middle values of parallax appear 
systematic ; the values in  the last column for large parallax are less regular. The 
masimum correction on the average is somewhat greater than one-fourth of an hour. 

The corrcctions to the mean establishment for clianges of the sun’s declination 
and parallax may be taken as one-third of the corresponding lunar valucs, and in 
the present case will probably not exceed five minutes of time. 

The  means of each column, containing the non-periodical part, are small, and 
appcar rather irregular; they are variable with the transit or the moon’s age 
adopted in tlic discussion.’ 

Diurnal Iuequa/it~y.-lI-e now proceed to the esamination of a prominent feature 
in the llensselaer llarbor tides, namely, the diurnal inequality. This inequality 
is well marked in the diagrams, Plates I, IT, and 111. Although the existence of 
this inequality, in height and times, has long been known to pxctical men, i t  was 
not until about twenty-five years ago that its laws were understood and reduced to 
computation by Mr. I Y h e ~ c l l . ~  
present superintendent of the U. S. Coast Survcy. I’rof. 13aclie ;’ his researches 
commenced about nine years ago, and resultccl in a furtlicr extension of the method 
of discussion as \vel1 as in tho recognition of thc gcoprapliical limits of the pheno- 
mena on our own coast; further, tlie discussion of single day tides, produced by 
this incquality in extreme cases, and I i ( w  complicatcd by a11 extremely small rise 
arid $all of the tides, was now succcssfully acconiplishod. According to the equi- 
libriiini theory, tlic diurnal title ought to be Yc’ry small in latitude ?Yo ; but viewing 
the Rensselacr Harbor tide its a w a i  e. ~)rocluced priricip:ill~ in the Atlantic, and 
propagated through Davis’s and Smith’s Straits, the existence of the diurnal 
inequality in so high a northern latitude canriot surprise l is.  ‘I’he following notes 
\\-ere t.stractecl from Captain McClintoch’s Iiarratii e of the yoyage of the b b  Fox,” 

The subject has since been taken up by the - 

.- ~ . . - . -~ .... .... . . .. . 

* 011 this point tlic rcntlcr uiny consult Wlie;:.ell’s 9th series of tidal researches : “Laws of the Tides 
from a Short Series of OIJservatioii~,?’ l’liil. Trans. 1838 ; illso Airy, “ Tides and Waves,” articles 552 
uud following. 

011 the Results of aii Esterisire System of Tide Observatious 
mnde on the Coasts of Europe and America in June,  1835. Phil. Trans. 

ficscnrc:lies 011 the Tides, rewiitli scrics. On the Diiirnal IncqiialitF of the Height of the Tide, espe- 

1;escrrrclieu on the ‘rides, eighth scries. On the Progress ol‘ tlic 1,iuriial Inequality Ware along the 
Iiy the saiiic t I l l r h ( J r .  Phil. Tr:tiis. Itciy. So(:. 1837. 

3 Sate on a 1)ixussion of Tidal Ubwrvutions a t  Cnt Island iii the Gulf of Mexico, by Prof. A. z). 
Co:wt Siirvcy Kciiort fur 1851, App. So. i ; Atltlitioiiiil S o t c s  thereto, Coast Survey Report 

0 1 1  tlic ‘lWrs :it K1.y Tvcbst arid of the Ii-ctsterii Const of the L7iiitetl States. Coast Survey Report for 

Cuiii11iirisoii of 1 1 1 ~  I biiirii:il Iiictcpality of tlie Tides n t  Su i i  J)iryo, S:iii Francisco, and Astoria, on the 
Uy Prof. A. D. Bache. 

LlllI~roxiiii:it(a C‘o.‘hhl 1 , i i i v Y  of ~)iIii*ii:d aiid ~(!iiii-I)iiiriii:l ’hh I J f  the Coast of the Uuited States 

For  the tllcurcticd invcstigtition of the diurnal tide, see alw Airy‘s Tides and Wnves, articles 46 and 

1 1:esearclies 011 the Tide., sixth series. 
1 % ~ .  the Kev. W. Whewell. 

Kuy. SOC. 1631;. 

cii~lly a t  I’lyniouth t i i i t l  Siiipqinre. 

Coasts of Eurolw. 

1;;lct)e. 

IIy the same niithor. l’liil. Trniis. 1837. 

f(lr 1352, App. s o .  2 2 .  

1y5:;, 111’1’. 3-0s. 2; ulld 28. 1:y I’rof. A. I). I:ac*he. 

I’ncific. Const of i l iv  L y i i i r c d  St:itc.s. 

U I I  this Gulf  of J1csic.o. 

followiiig ; and articles 562 aud following. 

Coast Siirwy ltcliort for 1$54? App. So. 26. 

Chist  Siirrcy Kcliort for 1P5G, A p ~ i .  Su. 35. By Prof. A. D. Baehe. 
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in 14457. ’58,  ’59. Referring to Bcllot Strait : “ A s  in Circcnlantl, the ]light tides 
are much higher than the day tides.” Slwahiiig of the ire motion, and reniarhinc 
that the tides are the chief cause of it, he says: ‘‘ Kow wc know that tlic night 
tides in Greenland greatly exceed the day tides.’’ Also, when ncar Uuchan Island, 

during the day tide, and wcre floated off by the night tide, which on this coast 
occasions a much greater r iw and fall,” By the labors of 1)r. Kane we now know 
that the diurnal inequality extends as high up as ’ i 9 O  of latitude on the north- 
western coast of Upper Grwriland. In a rcport of 31r. Sonntag’s to I)r. Iinnc, 
dated Godliavn, Svpt. 12, 1855, he says : The mean licight of spring tidcs is 12.S 
feet, and a t  the time of new and fill1 moon high water is at 12’1 0“’; the liiglicst 
spring tide is three days after full moon, and tht. night tide is at this timc fu l ly  
three feet higher than the day tide. At Sorthumberland Island, Sept. 10, 3854, 
a t  (after) the timc of full moon high water was a t  ll’, 1’. M., and the night tide 
rose tlirec fcet more than tlie day tide. ‘I’hese statcmciits. crude as they necessarily 
are, sliow that the attention of thc part! \vas frilly dirrctcrl to tlic phcnomcnon. 

A cursory examination of tht. Plates (1, 11, aiid 111) ~1iow.s that tlic diurnal 
inequality estends without c\;ccptioii over tlic n hole series of ol)scrvation, tliat it 
is \wll  marked in the diffwcncc of tlie hcight nf high ~ v a t c ~ .  but cry little or 
irrcgulnrl! in thc height of low water; that somchmcs the &I! titlr, at othw times 
the night tide is thc 1iiglic.r of tlic two orcinring iii a. lunar d i l !  ; further. that it 
vanishes a day or tn-o aftcr thc moon’s crossing the equator, and that i t  amounts 
in masimo to about three f w t  some t ime after the moon attains 1 1 ( ~  greatest 
dcdination. ‘l’herc is but one iriqtancc ivherc tlic iiicqii:ility npl)ro\i11liitcs to tllc 
production of‘ a single d a ~ ‘  tide. Scc curve for Xov. 23, 1SX3. 

We may now ciitcr somcvhnt inor(’ fully iiito thc diwuysion of this incqiiality, 
wliicli is prodiicecl b y  the intcirfercncc of two iiidcpcndoiit ivai  os, tlic diurnal and 
the semi-diurnal, thc former ~ l (~~w~icI ing  f’or i tc: s i n .  chicfly on tlic mooti’s dccliiia- 
tion. For a complete stiitly of‘ tlicsc cwinlmincl w a ~  w. t l i y  rcqiiirc t o  lw csamincd 
in thtlir sc.pxrato pnrts, and it woiild thrrcforc lw oiir fir,! object to effect thcir 
separation into thc diurnal and tlic semi-d iurd  ; a proc(lss which, I\ hen grapliically 
performed, is neither too 1;tborious nor lackiiig in accuracy ; i t  is ncverthcless a 
process of sonic nicety, and requires observations of stalldilrd excellencc. Up011 
trial, I found the less rigorous method cmploycti by Mr. Wlicwcll in  his discussion 
of the Plymouth and Sinpipore tides, n-as bcttcr suited to the general mass of the 
observations a t  Van Itcnssclaer, and tliat the above described process of separation 
had better be reseryed to that portion of our obscrvatioiis which Are apparently 
of the best charactcr. 

The observed heights of high and low water wcrc laic1 down graphically, and a 
line \vas drawn by the eye, cuttiiig off the zigzags of the succrssivc Iiigli \\atcrs, 
leaving equal portiolls above and bclow the intermediate curve. These difkrences 
from the mean height were then set off from another axis, and those belonging to 
the high water nest  following the nioon’s superior transit were marked by a curve 
of dasllcs ; those following the moon’s inferior transit were marked by a curve of 
dots. These curves, without exception, were fourid to have alternately, as the 

. north of Upernavik, and in thc vicinity of Cape Sliachlcton : “ IVe had grounded 
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nioon has iiortli or south declination, positive and negative ordinates, in perfect 
accoidnncc with the cyuilibrium tlieory, according to whicli the tide (high water) 
which bclongs to a south transit of the moon should be the greater of the two of 
the samc day, the moon's declination being north, or should be the smaller of the 
tno ,  the moon liaving south declination; when tlie moon crosses the equator (or, 
:tccortliiig to espcricIicc, some tinic after it), tlic incqudity vanishes ; thc time by 
wliicli the full effect is produced is, as in otlicr caws of the application of this 
theory, later tlian thcorctically indicntcd. On Plate 111 are given specinicns of the 
tliur~liil iiiqualit y curve, constructed as csplaincd above and on the same scale as 
the other diagrams on these plates. By luciLl1s of tlie diagrams, the epoch when 
thc inequality vanishes lins bee11 made out as follows :- 

TABLE SIIOWISG THE OBSERVED TIMES WHEY THE DIURSAL ISEQUALITY VASISIIES, TOGETHER WITJ3 THE 

TIME WIIEN TIIE MOON CROSSES TIIE EQUATOR, AS]) TIIE 1)IFFERENCE OF TIIESE TIMES, O R  TIIE NUMBEIt 
OF DAYS UY \VIIlCII THE C.4USE PRECEDES TIIE EFFECT. TIIIS DIFFERESCE 16 AL60 CALLED THE EPOCH. 

'I'ht. results for the epoch arc ver! regular, arid with the exception of part of 
tllc last sc'rics, wllicli is of' iilfcrior :icc~ir;icy, 110 o h m  ation has been omitted. 
'I'lic> incqu:ilit! \iillidlcs a t  tlic distance of 1.62 dayh' motion of the moon from her 
I l O d P $ .  

'ilie magnitude of the diurnal iriquality, and its variation depending on twice 
thc moon's declination, was made out by dividing tlic incquality curves in  six parts 
between the t i n i ~ s  of disalqwarance, and by tabulating tiic ordinates as well as the 
c.orrcsponcling declination of tlie moon, the following results were obtained from 12 
complete cycles, omitting no value, viz :- 

AJIOUXT OF DIURXAL ISEQCALITY IN THE IIEIGIIT OF IIIQH WATER 

0 ' 0 : 0 
1.1 2.1 0.t. 
0 . 5  2.!+ 2.3 
1 . 5  2 . 2  , 3.0 

n 
2. i  
4.0 
4.1; 
4.1; 

( In  feet.) 

- . . - - . 
0 0 n i O  o : ( i  0 i 0  

1.0 (1.2 0 . 2 :  1.4 2. i  ~ 1 . 5  1 . 5 '  1.0 
4.2 2.5 ] . ( I  , 1 . 5  2.2 ! 2.n 2.1 : 3.0 
4.0 2.h 1.1 1.G 2.2 3.1 2.0 2.0 

Menn Mean 
dh. declination. 

0.0  00 
1.4 1 2  
2.3 21 
2.5 25 
2.3 22 

__ ~- 
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The  mean declination corresponds to an cpoch 1.6 days antcrior, which remark 
applies also to the formula dh = C sili. 2 8, representing the diurnal inequality dh 
in two successive high or low maters, 6' being the moon's declination. For the 
value of C we obtain 3.3, which gives us the following comparison:- 

DIURSAL INEQUALITY IN HEIOHT. 

(Epoch 1.c dags.) 

Moon's declinnt ion. 

25 

13 
00 
1" 

Difference. I Oherred dh. Computed db.  
.- 
I Feet. Feet. 
~ 0.0 

1.4 
2.3 
2.5 i 

I 
I 
1 0. 0 

l1.0 
I 

Feet. 
u.0 
1.4 
2 .2  
2.5 
2.3 
1.5 
0.0 

~ 

0.3 i 
I 
I I 

The diurnal inequality in  time I h a w  tried to eshibit by riumbcrs as well as by 
diagrams; it seems, liowver, that the incidental irregularities in the observations 
thcmsclvcs, couplet1 with the fact that thc observations generally iverc oiilv made 
half-hourly ant1 at  othcr timcs Iiourly-so far exceed in magnitude tlic inequality 
itself as to malic thc cff'ect of tlic changes of the moon's declination exceedingly 
obscurc. Tlic lunitidal intervals (for high and low watcr) bctwecn Oct. 1'5 and 
1)cc. 28, 1853, bctween Jan. 129 arid March '7, 1S54, and bctwccn June 1 and July 
7, 185.4, were tabulated in vertical colu~nns ; the means of tlic alternate values 
were tnbulutcd in  tlic 2d coIu~iin, and placed in the Iiorizontal Iinc oly'ositc the 
interrncdiatc ~ a l n c  of column one. 'lhc numbers in  tlic first column were next 
subtracted from the corrcspiditig numbers iii the second column, if the iiitcrval 
belonged to the infwior transit; if belonging to thc siiperior, the values in the 
second column were subtracted from those in the first. The moon's declination, 
for nooii cacli day, was also set clown. 'l'lic 2'SG valucs for diurnal inequality in 
timo, thus obtaincd, wcrc plottctl. -4ftcr attempting to deduce an epocli and 
arranging the Talues for different assum1)tions for cpoch, no satisfactory result 
could be obtained in any way according with the expression 

9 tan 6' 
1 + A cos. 'q 

d+ = --- 2- -- (sce Lubbock, Phil. Trans. 183'7), 

and the rcsults of the inwstigntion must be confined to the following gencral 
remark. The diurnal inequality in timc is in masima probably not exceeding two 
hours ; it seems to be less in amouiit for the times of high water tlinti for the times 
of low water, a result the reverse of tliat belonging to thc inequality in hciglit. 
A similar conclusion was arriwcl a t  in the discussion of the tidcs a t  San Francisco, 
Cal. (l'rof. A. 1). Bachc in Coast Survey Iteport for 1853, p. *8l), wllen the sinaller 
inequality in height of high water (when cornpared with that for low mater) cor- 
responded to the greater inequality in time of high water (when compared with 
the inequality for low water). 11-hcthcr the incquality of the height for high or 
lorn water is the greater or smaller depends only on the epocli of thc diiirnal wave 
compared wit11 the epoch of the semi-diurnal wave. Tliere is 110 regular increase 
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of the ineqiiality corresponding to an increasing (irrespective of sign) declination 
of the moon, but the curve appears double-crested about the time of maximum 
declination, there being a sudden diminution in the inequality, preceded and fol- 
lowcd by high values; about the time of the moon's crossing the equator the 
inequality is very irregular. 

On Plate IV, the actual separation of the semi-diurnal and the diurnal wave has 
been effected graphically, for which purpose a part of the best observations mas 
sclcctcd ; these obscrvations extend over thc period from Oct. 30 to Kov. 22, 1853. 
Thc process of decomposition in use in the Ti.  S. Coast Survey was at  first an 
analytical onc, by computing sine curves ; since 1355, howevcr, a graphical process, 
equivalent thereto, was substituted ; this latter mcthod, as introduced by assistant 
I,. F. I'ourtales, map be briefly explained as follows : After the obsermtions are 
plotted and a tracing is taken, the traced curves are shifted in epoch 12 (lunar) 
hours forward, when a mean curve is pricked off bctween the observed and traced 
curves ; this proccss is repeated after the tracing paper has been shifted 12 hours 
backward ; the average or mean pricked curvc thus obtained represents the semi- 
diurnal wave. On an axis parallel with that on which the time is counted, the 
differences betwecn tlie originally observed and the constructed semi-diurnal wave 
wcrc laid off; this coristitutcs the diuriial curve. I n  the case in hand I have 
simplified the proccss of separation 1 ) ~  blackening tlitl untlcr surfacc of the tracing 
paper with a lead pencil, and running in with a frcc hand ; tlic intcrmediatc curves 
by tht. prcssurc of a stylc, an nwragc of tlic two traces thus lcft on the lower paper, 
p1.c  the scmi-diurnal wave in quite an expeditious i i i a i i i i (~ .  On tlic diagram, the 
diurnal curvc with its t p c h  of high water ncarly coinciding with that of the semi- 
diurnal wayc, apImirs plainly with its variation in size dqbcnding on the iiioon's 
declination. 

Ittccstigcition of the Fomi qf the Tide It'clue.-'l'lic s1inl)c of the tide wave has 
been ascertained in the manncr described in art. (479) Tides and Waves, and 
de1)ends on the hourly obscrvations of 60 titlcs, : 3 0  dwing spring tides and an 
cyu;il number during neap tides, tliat is, the ol~served Iiciglits on the day of the 
s j  zygics and clua(1rntures and on the first and second clay after, were tabulated, 
forming tcn groups of tlircc columns each. from low water to low water. The 
columns of an eqiial i i u m h r  of hours (they vary from 16 hours to 11 hours) were 
united in a mean. In order to combine thcsc it was assumed that the interval from 
the observcd lorn water 'to tlie ncst  following low wattlr corresponds to 360" of 
phase, and the time of ever? intcrmcdiate obserwtion was converted into phase by 
tliat proportion. I n  order to render the obscrvcd heights comparable, the range 
from high to low water in every half tide (the reading of low water for phase 0 
gencrally not being identical with the reading of thc succceding low water or phase 
360°) mas supposccl to correspond to 2.00, and thc clcvation above the low water 
was convcrtcd into number by that proportion, thus furnishing a series of ordinates 
for equidistant abscissrc. ' lhe means of all the pliasrs and corresponding converted 
drpressions within e\ cry 30th tlcgrcc of 1)liase wcrc tlicn talien with proper regard 
to the wights ,  dcpending on thc numher of coIi~niiis, of cqiial hours, unitcd a t  the 
comiriciicement of tlic reduction. B y  observation of' the progress of the numbers, 
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it was easy to alter the latter so as to make them csactly correspond to the phases 
30°, 60°, !No, 120°, etc. I n  this manner the following numbers have been 
obtained :- 

€OR TRIE GPRINU-TIDE T A V E  OCCL'RRING ONE AXD A QlJARTER DAY AFTER FLLL AND NEW MOOS. 

Proportionnl height above low water. I PhnFe of groups. I 
30 
till 
:MI 

120 
150 
1hO 
2111 

i I . ' jO 
1.:i2 

o.nn 11.011  

v.10 0.21 
0.4;  0.il 
1.1; 1.24 
1.53 1 . i O  
2.00 1 .!I5 

Thc columns hcadcd '' 111ea11" show the ordinates of the waves for (nearly) 
equidistant intervals of timc. 

' h e  following table coiitains the corresponding nnnibers for the neap tide w a w  
occurring I t  clay after the first and last quarter, and as dclived from 30 tidm 
observed hourly from low to lorn water:- 

. 

Phase of groups. I Proportional height nhove loa mater. 

1.5.; 1.83 

The results arc rcprescnt,ed in the annexed diagram. The result for the neap 
tide curve has also been multiplied by $T7i, tlic ratio of' neap and spring tide range 
as found 011 a preceding page, and mas incrcascd by 0.5 to rcfcr i t  to tlic same 
l e d .  
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2.00 

.FO 

.GO 

..io 

.20 

1.011 

.FO 

.En 

.40 

.ZI) 

0.00 

The full curves in the diagram show the form of thc! spring and neap tide wave 
(the scales being arbitrary), to which has been added for convenient comparison 
the dotted curve representing the neap tide wave on the same relative scale as the 
spring tide ware. I t  is apparent that the spring tide wave is slightly steeper 
between low and high water tlinn between high and low water, and that the neap 
ti+ wave is very nearly symmetrical in respect to rise and fiL11. 

TI-e have seen that thc duration of rise is 6’’ 04”.7, hence the duration of fall 
will be (3’’ 19.”’7 ; or in making cbb tlic time is 15 minutes greater than in making 
flood, a circumstance in conformity with the shape of the curves of rise and fall. 
This holds good for an average tide; according to art. (310) Tides and Wares, if 
the place of observation is not far from the sea, or, as in our case, in a bay, the 
water will occupy a shorter time to rise than to fi l l ,  and the inequality will be 
greater a t  spring tides than at neap tides ; this is fully illustrated in the preceding 
diagram, the spring tide \viLvc bcing the steeper of the two. 

The form of the tide waves will be fbuiid closely represented by the following 
expressions :- 

For the spring tide wave- 

For the neap tide wave- 
5.83 + 5.58 sin. (0 + 278”) + 0.20 ~ i t i .  (2 0 + 281”) ; 

2.42 + 2.25 ( e  + 269“) + 0.09 *$ill. (2 o + 2900); 
in which cspressions the angle 0 counts from low watcr to low water, from 0 to 
360°, and thc height of tlic wave is expressed i n  fcet. 

The rclativc numbers, given above, as the ordinates, have been changed in the 
proportion of 2 to 11.1 for the higher and of 2 to 4.7 for the lower wave. The 
following table sliows tlic agrcwiicnt bctwccii obscrration and the numerical 
cspressions, in wliich thc 3d and liiglicr terms arc zero :- 



FORM OF ?"E TlnE  \VAVE AT V A S  KENSSELAER I1ARIIUR.- 

~ ~ 

Respecting the cd%>ct of thc wind and ice on the ticlcs, it  may be remarked that 
the former call onlj- be sli(ht, since the sei1 is protected from thc direct action of 
the wind I q  i t \  icy c o w r  for the greater part of tlict year. Wlicn the sen is par- 
tially open, tlie rfftbct bccoincs wiiiblv, as ma\ bc sc'cii by tlie following note 
estractctl from t l i ~  log-booL :- 

T l i c .  a h \  ( I  n ~ o r t l 4  sliow a l i c t i ~  I gale fro111 tliv south\vard 
g r x l ~ i a l l ~  hauling to the castward ; tliv effect of this gale on tlw tides was \ ery 
m a r l d  ; OUT flood rose two fcct itbo\ c :uny 1)rcvious registf.r, ovcrflowiiig tlic ground 
ice, and our last ebb or outgoing titlv was hardly perceptible." Tlic ice crust can- 
not sensibly a f h t  ( l ~ y  frictioii on i t \  1o1vc.r surfkc) tlic 1)rogrw~ of' tlic tide i v a ~ e ,  
arid will ccrtniiil! not scnsibly inttdbrc3 (by friction nil t lie ice foot ;iiid breakage 
of the ice fields) with t l i v  riw and fall of t l iv  tidc. 

I'roycss  of the li'rle Tl'cci*c.--'l'llc t idc  at Vi111 I t ~ ~ s w l a c r  Harbor ma! be taker1 
as a dc.ri\-cd tidr, and transmitted to i t  from t l i c  .\tliultic Oc('iLl1, arid in part modi- 
f i c d  by the small title originating i n  thc watcrs of 13:ifiii'~ l l n ~  ; which latter tick, 
h o ~ c t  CY, must necessarily bc sulall. particularly 011 accoullt of' tlic gcnt'riil direction 
of thc bay, whidi is very unK3vornl)lc for the prorlnction of a title w i ~ e .  'I'liat thc 
tidc wave is travelling np along the western coast of Greenland, or, in other  word^, 
rcacbhcs Van Rcnsw1ac.r 11:irl~)r from t lw soiitliivarti, ma! 1 ~ .  so(w from tlir follow- 
ing ol)serr ccl csta1)lislimcwts :- 

IIo ls tc idwy I€(tr*bur. lntitticlc 66' 5(i'. loiigittidt. 53' 42'. liigli \t;itt ,r : i t  1:. k C'. 
(i" 30"'. 

Tl'hczlrfi,sh IsIawd\ ( ~ m r  I)iwo), latitutle GHo 59'. loiigittidc 5:3' 13'. 'I'irne of' 
high water F. Sr ('. h" 15"'. Iliglicst title ri! fect.-I'arq's 3 1  l-oyagtc of'1)iwxnery. 

Godhnrn (l>isco), liltittltlt~ 69" 12'. longitudc 53' 2s'. Tidal Iinnr !)I. l i iw  ;tnd 
fd l  73 fcbct.--Scc 31ap ill Sni riitil c of Bane's First Ti() !  ;igt'. 

[ 'prnrtr ik ,  latitutl(~ 7.1' 17'. loiigitiitl(~ , jGc O:?. JIieli w t t c . 1  itt 1;. 5; ( I .  11". 
Rise I feet.-(!apt. 1iiglcfic.ld. l$.X. 

Tt-o ls tp t thoh, i  . % ~ ~ I I ~ ? ,  I:ititiidc ;tic 3:;'. lonpitndc~ 6s X.' lIigh water a t  F .  & C. 
11" h"'. Rise, h t h  at spring and neaps, 7 to 7 i  feet.-(Scc Admiralty Chart of 
Baffin's Bay, sheet 1. 1353, corrected to 1 S59.) The observations themselves, taken 
by Captain Saunders of H. M. S. Sort11 Star, in lh49 and 1850, were kindly fur- 

'? 

" -4iigust 17, 1&X. 

Spring titl(>s risc 10 fcctt.--Cal)t. Tnglcficltl, IhS:L 
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