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ARCTIC EXPEDITION.

I.

PHYSICAL OBSERVATIONS

AÀN.D

REPORTS.

The Thickness of the Salt-water Ice frozen during one Season,
at Floeberg Beach, Discovery Bay, and other Positions in the
Arctie Regions.

AT Floeberg Beach, where the station was sheltered by heavy ice from tidal
curreuts, the thickness of the newly frozen ice agrees well with the records of other
observers, and especially.with that of Koldewey.

At Discovery Bay and Robeson Channel, where the ice was subject to a strong tidal
current, it attained a considerably less thickness.

TIICKNESS OF SALT-WATER ICE, IN INCIIES.

NuAEs, STEPiiENzSON. KoLDEWEY. BELCHER. KEULLETT. 1ARny. !ARRY. CoLLINSON. NAREs.

Sabine Wne
Date. Floeberg Discovery ,ast 'wellington DealyIsland. Itarbour, Port Camden Robeson

each. Bay. Greenland. Channel. Ml ville Bowen. Bay. Channel.
17-6 857 . 1Island.

1875-76. 1875-76. 1869-70. 1853-54. 1852-53. 181-20 1824-25. 1853-54. 1875-76.

80
19'0

405

5075

55.5

10•75

16·5

20*6

24'7

28-7

31.0
H 407. Wt. B 384.

26•0

33•0

54'0

62-0

66-0

74·0

A 2
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THICKNEss OF SALT-WATER ICE, IN INCHEs-continued.

KoLDWEY. BELCIER.

Date.

March 2

,, 6
,, 15
,, 23

25
,, 31

April 2
,, 4
,, 10

,, 30

May 1
,, 4
,, 21

,, 23

,, 28
,, 31

June 1
,, 15
,, 16
,, 30

July 3

NAREs. KELLETT.

Dealy Island

1852-53.

STEPHENSON.

Discovery
Bay.

1875-76.

35.5

3925

38 0

27-5

PaBRY.

Winter
IIarbour,
Melville
Island.
1819--10.

Port
Bowen.

1824-25.

COLLINSON.

Camden
Bay.

853-54.

NARES.

Robeson
Channel.

1875-76.

Sabiîîc
Island, East
Greenland.

1869-70.

-9

Solar Radiation, H.M.S. " Discovery," 1875-76.

THE thermometers were fixed on the floe, suspended 4
35 feet from the ship.

feet above the ice and

Wherever the observations are in consecutive hours, the first observation of the daily
series is the reading of the thermometer at the time denoted, and not the maximum
temperature registered since the previous observation, which the heading would denote.

JULY 1875.

Date and Place

of Observation.

Ritenbenk:
July 17 Il 0 a.m.

Noon

1 0 p.m.

2 0

3 0

4 0

5 0

Proven:
July 21 1

At sea off
July 27

1 30 p.m.

fCape Parry:
Noon

1 0p.m.

2 0

3 0

4 0

Maximum T
regist

since previous

(a.)
Black bulib
mn vacuo.

No. 41.

101-O

105-O

107-5

117-0

103-5

103-0

96-5

104-2

94-0

93-0

94-0

98-0

94-0

emperature
ered
observation.

(b.)
B3righet bulb.

No. 43.

69-0

69-0

71-0

74-0

81•5

76-5

76-0

78-0

60-0

60-0

60-0

62.0

57-8

c')

Tempe-
rature in
Shade.

Difference.

a. and b.

32·0

36-0

36-5

43-O

22-0

26-5

20-5

26-2

34-0

33-0

34-0

36'0

.36-2

a. and c.

Clouds.

I - I

Nature of.

st.

st.

st.

st.

st.

st.

cir.

cir.-st.

st.

cir.-st.

eir.-st.

cir.-st.

cir.-st.

Amount.

Floeberg
Beach.

1875-76._

64-0

75-0

79-25

75 0

75-5

72*5

Wellington
Channel.

1853-54.

62-0

65-0

68-0

66-0
-

84*0

49*5

Altitude of the
Sun above

the North and
South horizons

ta the
nearest degree.

41° South.
0 ° 5' North.

380 South.
3° North.

32° South.
61 North.



AUGUST 1875.

Maximum Temperature
registered Difference. Cloudas. Altitude of the

Ssinuce previons observation. Sun above
Date and Place __-Tempe- the North and

of Observation. rature in South hozons

Black bulb Shade. a. and b. a. and c. Nature of. Amount. nearest degree.
i m Bright bub.

No. 41. No. 43.

In pack ice off Cape
Victoria: .

Aug. 7 | 8 0 p.m. 72-2 51-9 34'1 20°3 38-1 st. 2 27° South.
| 9 0 71-1 50-9 32-1 20-2 39'0 st. 2 60 North.

Dobbin Bay:
Aug. 14 5 0 p.m. 83-0 53·0 34-5 30-0 48-5 cir. 4 25° South.

6 0 86,2 33-5 35·5 52*7 50•7 cir. 6 4° North.
7 0 81·0 51·5 35-5 29-5 45•5 eir. 6
8 0 82-0 51'2 34*8 30°8 47-2 cir. 6
9 0 79-0 52·2 34'0 26-8 45'0 cir.-st. 2

Dobbin Bay:
Aug. 15 7 0 p.m. 76-1 51•5 38-5 24,6 37,6 cir. 2 24°South.

8 0 77'I 50•0 37•1 27-1 40,0 cir. 2 4° North.
9 0 74-1 50·5 35·7 23*6 38·4 cir. 2

Cape Fraser:
Aug. 19 1 30 p.m. 83-0 54-5 35-4 28-5 47•6 nim. 6 23° South.

3° North.
Cape Lieber:

Aug. 24 11 0 a.m. 79-3 47-0 31-1 32,3 48-2 cum. 2 20° South.
Noon 82·6 47-2 311 35-4 51-5 cum. 2 3° North.

1 0 p.m. 82-1 48,0 32·0 34,1 49-0 cumx. 2
2 0 84-3 48,8 35-1 35·5 49-2 str. 9
3 0 87-1 50-2 37-0 36·9 50•1 str. 9

Discovery Bay:
Aug. 28 1 11 0 a.m. 74,5 42-0 28-6 32·5 45,9 str. 10 180 South.

1° North.
Discovery Bay:

Aug. 29 4 0p.m. 82-0 54-0 31·0 28-0 51'0 cir.,et. 6 18°South.
5 0 80-8 49•2 32•0 31·6 48*8 cir., et. 6 1° North.
6 0 80•0 48,5 32*0 31•5 48,0 cir.,st. 6

SEPTEMBER 1875.

Discovery
Sept. 4

,, 5

,, 11l

, 14

,, 15

,,22

,, 23

, 24

,, 25

,, 26

,, 27

., 28

,, 29

,, 30

No. 41.

Bay:
1 0 p.m. 77·0
2 0 77'2
3 0 71-o
4 0 68-0
5 0 67-0
6 0 63'0
7 0 56-0

1 0 p.m. 74'5
2 0 74-0

Noon 68-6
1 0 p.m. 69-0
2 30 65-8
4 0 61•2
5 0 58-2

- - - 74-0

- - - 53·0

- - - 54-0

- - - 55-0

- - - 49*0

- - - 53·0

- - - 19•0O

- - - 27·5

- - - 37-5

- - 25.0

-- - 22·0

No. 43.

44.0
45-0
42,6
41-6
41-0
39'0
35-0

39.5
39-6

33·8
33«2
32,0
28-0

33-5

39•0

23·0

30-0

25-5

24'5

15·0

17·0

16.0

14'0

*23·5
24- 1
23-6

21·0
22·0
20"8

23·2
21•0

16·0
17-0
17°2
14'8
14-5

29-0

34,0

1910

22·0

17°5

17-0

8•0

13·0

13-0'

13-0

38-0
32-2
28,4
26-4
26•0
24-0
21•0

35-0
34*4

35-2
32-6
29-2
30-2

40-5

14-0

31-0

25·0

8'0

12·5

20-5

9'd

8-0

33-5
53-1
47-4

46-0
41'0
35-2

51-3
53'O

52-6
52*0
48•6
46'4
43.7.

45*0

19·0

35-0

33,0

31-5

36·0O

9•0

14.5

24"5.

12 0

:9-0

cir.
cir.
dr.
cir.
cir.
cir.ou..

Thick fog.
Thick lfog.

eir.
cir.
c-r.
cir.
cir.

st., cir.-st. 3 t

st., cir.-st. 5 tx

nim., et. 4 t(

st., nim. 4 t

et. 4t

st.,cir. 4t

st.,cir. 6t

st. 6t

st., nim. 6f

st., nim. 7 t

et. 61

4
4
2
2
2

o9

o 10

o 10

o7

A 7

o6

»7,

o 7

o 7

o 10

to 7

A 3

16° South.

13° South.

12° South.

90 South.

8 South.

7° South.

61 South.



Date and Place of

Observation.

Discovery Bay:
Oct. 1 - - -

Io

,, 3 - - -

,, 4 - - -

,, 5 - - --

,6 ·· - -

,, 7 - - -

,, 8 - - -

,, 9 - - -

,10 - ·· -

,, 11 - - -

6

OCTOBEr 1875.

Maximum Temperature
registered Diffe

since previous observation. (c.)

Tempe-
(b.) rature i

Black bulb Bright bulb. shade. a. and b.
in vacuo.

No. 41. No.43.

22.8 15-0 130 7·8

21·0 17'0 15-0 4-0

23-0 18 14-0 5·0

28-0 17.5 17-0 10'5

13·0 12-2 - 0-8

210 12'3 -- 8-7

26'0 24-6 24-2 1.4

19.0 18'2 178 0*8
11*0 1100 11' O'0

- --- - --

23-0 I 10-0 10-0 13-0

ronce. Clouds.

a. and c. Nature of. Amount.

9-8
6·0

9-0

-- 0

1*8

1-2

13·0

sit. nim.

st. nim.

st. amim.
st. nim.
st. nin.

nim.

nim.

st. nim.

st. nim.

6 to 10
7 to 10
6 to 10

6 to 8

6 to 10
10
10

7 to 10

3 to 8

4 to 10

After the 14th of October the sun did not rise above the southern horizon.

Discovery Bay:
March .3 11 0 a.m.

Noon

1 0 p.n.

2 0

24 10 0 a.m.

Noon
1 0 p.m.
2 0

2 30
4 0
5 0

,, 25 10 40 a.m.

11 0
Noon

1 0 p.m.
2 0

2 30
4 0
5 0

26 11 0 a.m.

,, 27

,, 28

Noon

1 o p.m.

2 t)

2 30
4 0

10 0 a.m.

il 0

Noon
1 0 p.m.
2 0

2 30
4 0

5 0

6 0

MARCH 1876.

No. 41. No. 43. No. 237.

+26-5
+31-5

+34- O

+30-0

+ 16*0
+28-0
+31-0
+34-0

+33-0
.4-28-0

+25-2
+10·6

- 1*0
+24·0

+28'8
+33-0

+32-0
+27-5

+27-0
+12,0

+39,0

No. 41.

+31·5

+38'3
+39-0
+35-5

+34-0

+35-0
+ 32-5

+40,0
+39-5
+35-5
+32·5
+ 31-5
+22*6

+12'5

-12-0 -25'0

- 7-5 -26-0

- 6.5 -26-0

-10-0 -2610

-18-0 -30 «-0

-12-0 -28•0

- 9-0 -25-5

- 9*8 -27.0

-11-5 -27'0
-11-5 -27·0
-12.5 -26-0

-80 -26-5

-25-0 -33-0
-13*0 -30-5
-13-0 -31*0
- 9*0 -29-0

- 5-0 -29-8

-12-0 -29-0

-11·5 -3-0

-17-5 -2310

- 4-0 -23·0

No. 43. j No. 237À.

- -6

- 40

- 4'6

- 50- 5-0

- 540

- 4'o

- 8-5
- 9·0

- 92

-13-0

-25-0

-25-0
-24-5

-24-5

-23-0

-22·0
-22-0

-22-5
-24-0

-26,0
-24-6

-25·0

-24•6

-25-5

38-5

39·0

40' 0

40-0340 t

43·8
44•5

39-5
37-7
28-6

24*0

37-0

41 8
42*0

37-0
39.5
38-5
29-5

43-0

39·1
42-3

43-6
42-5

40-0

40-0

37-5
44·0

43-5

43-0
41-0

40-5

31*8

25-5

51-5
37'5
60· 0

561

46-0

56-0
56- 3
61-0
60- O

55-0
51-2

37'1

32-0

54.5

59-8
62'O

61"8

56-5
57-0
35'0

62-0

56-5
63•3

63-5
60•0
57-0

57•0

54-5
62-5
63-5

61-5
57-1
56-5
47-2

38.0

cir.

cir.

cir.

cir.-t.

none
none
noue

noue

none
none

st.

st., cir.

st.

st.

st.

st.
st.

st.

st.

noue

st., cir.

st.

st.

st.

st.

nin., st.
st.

8t.

cir.

cir.

cir.
cir.
st.

st.

4

4
4

o to 4

0
0
0

40
0
4

4

2 to 4

4

4

4

4

4

3

3
3

2 to 4

4

4

4

4

4 to10

4

4
3

3

33 .

Altitude
of the Sun
above the

South horizon
to the

nearest degree.



MARCH 1876-continued.

Maximum Temperature
registered (c.)

Date and Place of since previous observation. (c) or the A un

Tempe- abov tue
Observation. rature in South horizon

(a) (b.) ta the
Black bulb Brightb. a. and b. e. and c. Nature of. Amount. nearest degrce.

in vaCuo. Altitude

a.No. 41. No. 43. No. 2c37.

Disco, Bay o
March 29 10 0 a.m. - 310 -16,5 -20·0 13·5 17-0 cir., nim. 3 to 10

1 Ol - 1·5 -15-0 -18•5 13·5 17'O nim. 10

Noon + 1-5 -13'5 -18*5 15·0 20·0 nim. 10 12°
1 0 p.m. + 70 -12·0 -17-5 19'0 24'5 st. 4

2 0 +41-6 + 0,5 -18-5 41-1 60-1 st. 4 Sun shining.
2 30 +38-r - 3·5 -20-0 42- 58•6 st. 4
4 0 +37-0 - 2'5 -19·8 39.5 56-8 st. 4

5 0 +15-0 -11•0 -20•0 26·0 35-0 cir. 4

30 10 0 a.m. +20*5 -13'O -35-0 33-5 55,5 nim., Et. 3 to 10
11 0 +28'2 -1510 -33-0 43-2 61'2 st. 3

Noon +34-5 -13-0 -33·0 47-5 67-5 st. 3 12°

1 0 p.m. +42-0 -1010 -3310 52-0 75-0 cir. 3
2 0 +38-0 - 9-5 -30·5 47-5 68'5 cir. 3
2 30 +34-5 -1110 -32·5 45-5 67-0 cir. 3
4 0 +30•6 -12-3 -30*0 42·9 60*6 cir. 3

5 0 +19-5 -18'5 -30-8 38-0 50-3 none 0

APRIL 1876.

Maximum of Radiation, (c.)
Tiermometer rend off i Difference between Clouds.

ait midnight. Maximum Altitude
Tempe- ofthe Sun

Date and Place of rature in above North
(a.) (b.) shade, a. and b. a. and c. and South

Observation. • between Black bulb horizons
Black bulb. Bright bulb. midnight Black and Nature of. Amout to the

and and bright Tempe- nearest degree.
midnight. bulbs. rature in

shade.

No. 40. No. 42. No. 422.

Discovery Bay:
April i - - - +41·0 - 2-0 -31-0 43-0 72·0 st. 0 to 3 13° South.

2 - - - +40•0 - 4'0 -29-0 44-0 69*0 noue 0
3 - - - +38-0 - 1•0 -30·0 39.0 68•0 Et., cir. 3 to 5 14° South.
4 • - - +34·0 - 7'0 -23'0 41-0 57-O st., nim. 4 to 10
5 - - - +42-0 - 510 -30-0 47,0 72-0 st.,cir.,nim. Oto10
, - - - +40-5 - 1-0 -28-0 41-5 68-5 et., cir. 2 to 4 150 South.
7 - - - +32-0 - 110 -29-' 33·0 61-0 cir.-st., st. 3
8 - - - +59-5 + 9-5 -19·0 50- 78-5 et. 0 to 2 16° South.
9 - - - +57-8 + 8-0 -1910 49•8 76·8 st., cir. 1 to 2

, 10 - - +59-5 + 13'0 - 2-0 46-5 61'5 St., nim. 6 to 10 On North
horizon.

,, 11 - - - +40-0 +40 + 6•0 26-0 34,0 st.,nim. 4 ta 8 17° South.
12 - - +70-0 +17,0 - 2-0 53-0 72·0 st.,nim.,cir. 2to8
13 - - - +48-5 + 10-0 - 9'0 38-5 57°5 nim., cir. 2 to 9 10 North.
14 - - +52-5 + 6·0 -10-0 46-5 62-5 st. 8to9 18°South.
15 - - - +34-0 - 1·0 -18'5 33·0 52-5 st.,nim. 5 to 10
16 - - - +62-0 + 5-0 -22-0 57•0 84-0 st. 0 to 4 2

0
North.

, 17 - - - +64-0 + 6,5 -20-0 57•5 84-O st. Oto2 19°South.
'y 18 - - - +66-0 + 11'0 -15-0 55•0 81-O st, cir. O to 6

19 - - - +68-0 +1110 -13,0 57-0 81-0 st., cir. 0 to 6 30 
North.

20 - - - +68-5 + 12-0 -14-5 56-5 83•0 cir. O to 2 2 0 
South.

,, 21 - - - +73-0 +15·0 -120 58-0 85-0 cir.-st. 2 to 5
,, 22 - - - +65-0 +14-0 -12·0 51O 77•0 st., nim. 8 to 10 4

0 
North.

23 - - - +75 •0 +19»0 - 6·0 56'0 810 st. Oto2 21° South.
,, 24 - - - +78-5 +20»0 - 5*5 58•5 84-0 cir.-st. 2 to 4
, 25 - - - +83-0 +21•0 - 1-5 62-0 84-5 cir.-st. Oto3 Sun abovethe

hills at mid-
night.

,, 26 - - - +83-0 +290 + 2•5 54-0 80*5 Bt., cir. 1 to 3
,, 27 - - - +89-0 +31'0 + 9*8 58°0 79-2 cir. 2 to 4
,, 28 - - - +69-0 +29-0 +12•0 40-0 57-0 nim. 10 6 North.

29 - - - +92-0 +37-0 +13•0 55-O 79'0 nim., st., cir. 4 to 9 28 South.
, 30 - - - +56-0 +24,0 +11-0 32-0 45·0 nim. 10



Maxi
Rad

bots
Date and Pace midni

of

Observation. (a.)

Black
bulb.

No. 40.
Discovery Bay:

May 1 - - 95'0
2- - 9015

3 - - 00*

,4 - - 87-4

,, - - 80

,, - - 89•)
89*0411

,,7 - - 86•5
,,8 - - 9315

,,9 - - 98-5
10 - - 100'0

,, 11 - 105'5

12 - 106'

13 - - 81'0
14 - - 105
15 - 99-0

16 - 100'0

17 - - 101'5
18 - 106'5

19 - - 110*0

20 - 116'5
21 - - 69«0
22 - - 77'0

23 - - 119'0

24 - - 106'0

25 - - 107'0

26 - 93*5

27 - - 83*0

28 - - 121-3

29 - - 112'5

30 - - 108'0
31 - - 93.0

nmu of
iation

milleter
weeu
ght and
night.

(b.)

Blright
ib.

No. 42.

30,44
29'O
26-5
27-5

31'O 1

34'0

42·4
47•8
45°2

34'0
47'0

41*044V9
47°0

52'5
52*6
55-40
38*0
4115
59-0
49'5
52,8
43-5
41, 0

50'0
53'5
51-0
4V5

(c.)
M-eximum
Tempe-

rature in

midniglt

midi ight.

422 A.

4·5
5·0

4'O0

0'5
0*0

5'n5'0
6O

10·5
13*0
16'5

19*0

2W.5

13*0
20'0
29°5

31- 3

21*8
24.0
26'14

25·3

:190

30'7

211)

Difference between

a. and b. a. and c.
B3lack

ank bulb and
lirig]î Temipe.i rature inbus. shbade.

6o110

60'5
61~0

60-5

591055'5

5710

4S'5

5005

57'7

47'0
58-5
55'0

54'0

54-5

57*4

35'5
46040
50'5

502 4

39'O
71-3
59°0

57'0

48'5

sý5

015

85*5
86°0

84'5
84'O

84'0

831
8515
83'5
84'5
88'0
66~0
91-5

82-0
87'0
81*5
77•90

78-2
ù7

93-7 1
81'S

87*7
860

11*0

77337

69-0

8

MAY 1876.

Clouds.

Nature of. Amount.

st., nim.
st.
st.

st., cir.
nole.

st.
st., cir.

st.
none.

st.
st., nim.
nim., t.

st., cir.

none.

st.

noue.
cir.

cir.
st., cir.
ot., niln.

St.
nim.

noue.

noue.

st., cir.

cir., st.
t.

cir.

cir.-st.

st.

st., cir.

I ta 10
2 ta 5
o ta 1I
o ta 1

0
O ta 3
1 to 2

0 13

O to 3
3 to 10
3 to 10
1 to 3

0
O to 2

01
o ta 1
O to 1
O to 6
6 ta 10
6 to 8
6 ta 10

200
2 to 7
7 ta 10

10
o to 7
1 to 7
0 to 2

0 ta 10

Altitude
or tue Sun

the North
and South
horions

nearest
degree.

7° North.

24° South.

8° North.
25° South.

90 North.
W6 South.

100 North.
27' South,.

I° North.
2e South.

121 North,.
29P South,.

13 North.
27° South.

Readin of
Radiation
Thrniometer

at midnight.

(a) (b.)

Black
bulb.

No. 40.

- 0*5
+ 'O0

+11*5
+12';5
+ 65
+15'5
+36·0
+19°0

+14'0
+38*5

25'0,

22·0

5615

61'5

57'5
61'0
36*0
37'0
3415
34*0

43*0
61'5
60'5
3115
41*5

39*0
83'0
6310
67'0
40*5

Briglt
bulb.

No.42.

- 5'5
- 2'O
- 6°0

- 2'0
- 8°5
- 2'5

+ 9°0
+ 2*5
+ 3*5
+160 0

10*0
6·5

23*5

24'O

23-0

28'5
21'0

2P90
27'5
42'0
2315
2915
2605

Difference betwcen
(c.)

Tempe-
rature in

shado
nt

mldniglit

422 A.

- 9'O

-12-0
-14°0

-13*0
-10-0
-11'0
- 2'S
- 4*0
- 1-0
+ 6°5

11'5

2153

2010

15

14-6

O'0

17'O

19•0
11-2
11*0

16~0

22'o

20'0

8'O0
190O

a. and b. a. am .

Black Blark
and bulb and

bri ht
• shade.

5•0

11'0

17'5
14'5
15-0
18'0
27'0
16'5
10-5

22*5
9-0

15'5

32*9

37-5
34*0

125

15*5

3'5

10'0
11-0

10-0
12'5

il-5
41-0
39'5

37'5

1413

8'5
21'0
25'5
2515
22'

211
283
23'0
15'0
3210

13«5
201'
1110

GO's

50*3

47'2
210
20'0
13-5
17'0
2410
50'S
49.5

15-5
19•0

17'O

53' 5
59'O
21-5

JUNE 1876.

No. 40. No. 42. No. 422.

4610
54*0
42*0

70«5
8215

77'0
62*5
87'5
425

41'0
40'0
39«0
35*0
76'0
41'0
07'0
73*0
30*0

43.0
40'0
73*0

50-0
41'5

91*0
77•0
38'0

32'5
45'0

31·5
39°0

45'6
43'0

43*0

52'5

34O0

29-5

341

465
40

390
41'0
31'5
31'O

46*5

4410
4610
41-0
36°0
37°5

510-5
400
3400

. No. 422.
Discovery Bay;:

June 1 - -1

, 4 -

,05 -

,, - -

,,8 - -

11,10 - -

,, 1 - -

12 - -

13 - -

14 -

15 -

,16 - -

17 -

,18 - -

19 -

20 -

21 -

22

,23 - -

,24 -

25 -

20 - -

,27- -

28 - -

,29 - -

,, 30 - -

No. 40. No. 42

81•5 48-0

941'5 59*0
116·5 59-09
122'5 6'25

113'0 60-0
128*0 68'0
112'5 62'5
114*0 62"5

97·0 61*0
112*0 61•04
67°5 4WO0

105'0 62'0
101'5 59'0
91'5 5115

105'0 6010
106'0 59'O
91'5 51'5

055 73-0
72'0 41°0
93*5 50«0
('1665 43'0

102-5 55'0
103•5 56•0
106°4 58°5

130 58*0
105'5 610.5

Sý'5 55
9810 015

100'0 5110
78'O 44.0

33'5
37'5

57-5
60'0
5310
60'0
50-0
515

43*0
51'0

47*0

43°0
42'5

40'0

47'O544*0

40'0
225
31'0

23'5
47-5
47'5
47'9

4.-0
45°0
30'0

41·5
45-0
34'O0

51*0

82'5
92'5
79'0
W40
76»5
77'0

23'5
68•7

541*5

69'4

71'0
5315

61*5

32*0

66'10
67«0

44«0

421

62'07

nim., st.

nim., ir.

nim., cir.
nim., cir.

none.
st., cir.
st., cir.

noue.

st., cír.

st., cir.

nim.

nim., cir.
et., air.
niai., cir.

nim., cir.

nim., t., cir.
nim., cir.

cir.
st.

ot.
nim., cir.

cir.
st.

st., cir.

st., cir.

st., cir.
nimi., cir.-st.

cir.

st., ir.
st., cir.

1 t 10
7 to10
4 to 9

o to 10
07

3 to 7
0 to 7

07
O ta 10
0 to 7

10
7 ta 10
2 ta 7
2 to 10
4 to 10
o to 10
3 ta 10
0 to 3

10
3 ta 10
6 ta 10
2 to 7
2 to 5
4 to 7
4 to 7
4 ta 10
5 ta 10
6 to 7
1 ta 10
7 ta 10

140 North.

81, Sauth,.

150 Narth,.

310 South.

lap Narth,.
Sr0 South.

13*5
9'0

10-5
35'O
35°5

35*0
8'5
8'5
7°5
9'5
8°5

33·0

7*0
28*0

32'0

7·5
12'0

5-6

23'O
25'0

0*0
5.5
7-0

40«5
33*0

4#0

19*0

10-0

20)'

16

5*0

V6O9«~3

50'0

55*5

135

12'7

104*5
13.5
11'O
490

10·5
38-8
46·0

11'0
17'5

8 -6

35'O
34"8
13'5
7'0
9-3

5615

45'5

4'8



JULY 1876.

(a.) (c.) Difference Altitude of theMaximum between Clouds. Sun aboya
Date and Place of of Black blbla Black bulb te orth and

Radiation Temperature th Norizons
Observation. Thermometer i the shade Tempenu othe

at 1 offgt ramid offN oerraature'of.
at renidnioff t midnight in ad.7 Nature of Amwiiit. tnth

andiht c. O te 10. nearest degree.

Diacover1 Bay:

July 1 -

,, 2 -

,, 3 -

,, 4 -

,, 5 -

,, 6-

, 7 -

,, 8 -

,, 9 -

, 10 -

,, i1 ••

,, 12 -

13 -

,, 14 -

,, 15 -

,, 16 -

,, 17 -

,, 18 -

,, 19 -

,, 20 -

21 -

,, 22 -

,, 23 -

24 -

,, 25 -

,, 26 -

,, 27 -

,, 28 -

,, 29 -

,, 30 -

,, 31 -

No. 40.

- - 103·0

- - 100-0

- - 98•2

- - 76'5

- - 105·5

•• - 91'O

- - 70-0

- - 95-0

- .. 99.5

- . 101·5

- - 78-0

- - 97.5

- - 106•0

- . 78•0

- 87•0

- - 95·0

- - 84'0

- - 98•0

- - 54.5

- - 60'0

. 93•0

- - 63-0

- - 72-0

- - 104·0

- - 97·0

- .. 97•5

- - 94•0

- - 92-0

- - 92-0

- - 91-0

- - 95·0

40•3

41,0

89-6
35-0

87.0
36,O
87·5

3810

44-3
46-3
44*0

40• 0
41-0
38'0
36•0
37•0
39'2
36•5
36•0
41-0
45-0
48•0

41'0

42-0
42·0

41-5
42·0

41'5
43-5

40-0
42-5

62·7

59,0
58.6
41-5

68•5
55'0
32•5
57-0
55·2
55·2
34-0

57-5
65-0
40'0

51'0
58'0
44*8
61'5
18'5
19•0
48*0
20 0

31'0
62•0
55·0
56°0
52-0
50'5
48'5

51-0
52-5

st., cir.

st., cir.

st.

st., cir.
nim., st.

nim., St.
nim.

nim., st., cir.

st., mni., cir.
st., cir.

nim., cir.
st., cir.

st., cir.

nim., St., cir.

nim., St., cir.

st.

St., n.im, cir.

st., nim., cir.

nim"

nim.

nim., et., cir.
nim.

nim., cir.
nim., st., cir.

t, cir.

nim., cir.

cir.

mt., cir.

st., cir.

nim., cir.

nim., St., cir.

2 to 7
o to 7
0 to 6

4 to 10
7 to 10
7 te 10

10
7 to 10
4 to 10
4 te 7

7 to 10
O to 7
4 to 8
1 to 10
6 to 10
4 te 10
0 to 10
4 to 10

10
10

3 to 10
10

7 to 10

4 te 10
4 te 8
7 te 10

7
4 to 7
4 to 7
7 te 10
4 te 9

31° South.

140 North.

30° South.

18° North.

290 South.
12° North.

28° South.

11° North.

27° South.
lo0 North.

26° South.

B 407.

çt

y»



Solar Radiation, H.M.S. "Alert," 1875-1876.

In the observations for Solar Radiation, the date of the observation is expressed in
civil time, and in that manner differs from the other Meteorological observations.

SEPTEMBER 1875.

Maximum Temperature
between

9.30 a.m. and 3.30 p.m. ofthe Sun
Date and Place of abovc the

South
Observation. (a.) (b.) (c.) horizon

Tempe- a. and b. a. and c. Naie. Amonnt to the
1 Black bulb. Bright bulb. rature in nearest degree.

sDoade.

No. 38. No. 37. a.o.421N.

Floeberg Beach :
Sept. 26 - · - + 150 7-2 6(0) 78 9-0 et. 2 60

, 27. - - 23-5 12-2 16-0 11 3 7-5 cir.-st. 1 6°
,, 28 - - - 30-0 14-1 10-0 15-9 20-0 misty 10 Occasional

sunshine.
,, 29 - - - 12-0 12-2 12-0 - - st. 10 5°

,, 30 - - - 21-5 15-1 13.5 6-4 8-0 nim. 10 Occasional
sunahine.

OCTOBER 1875.

Oct. 1 - - - 20'0 10-2 10-0 9.8 1010 cuam. 10 Occasional
1sunshine.

2 - - - 1715 13-2 12-3 4'3 5-2 misty 10 4°he
,, 3 - - - 23'> 20.1 19-0 410 nim. 10

,, 4 - - - 15-0 13*6 11-o l4 4-0 nim. 5 to 10
5 - - - 15-3 13·6 12-6 1·7 2-7 nim. 10 30

,, 6 - - - 16'3 16-4 15·0 - 1-3 nim. 10 2°.5

The Sun did not rise above the Southern horizon after the 12th October.

MARCH 1876.

Maximum Temperature
between 9.0 a.m.

and 9.0 a.m. of the previous day.

(a.) (b.)

Black bulb. Bright bulb.

(c.)
Tempe-

rature in
sliade.

Difference.

a. and b. a. and c.

Cloudu. t

Naaie. Amoaunt-

No. 38. No. 37. No.421A.A19À.

Floeberg Beach :

The Sun appeared above the South horizon on the 1st March, but the mercury in the thermometers
reamained frozen until the 11 th.

March> 1l
,,12
,,13

14
,, 15

16

17
18
19
20
21
22

23
24
25

,, 26
27
28

,, 29

, 30
,,31

- 9-8
-- 6-0

- 9-

+ 30-0

+41,0

+ 1-t0
+ 12-4
+ 31-8
+35.0

+30,0
+ 38·0
+32-5
+24-0
+42-0
+37-0

+29-0
+ 40-0

Frozen
Frozen
-24-5

- 1-7

+ 5°3

- 76
- 6-7
-16-6
-176
- 7-6

- 7-6

-10-6
- 9-4

-55- 5

-25•0

- 9-

- 8•0
-11-*0
-25-0
-18-2
-30 -8
-22-6

-19-8
-19 -5
-28 - O
-26-0

-17.G6

-22*-2
-17 -0

45,7 cumu. to2
- - cum. 0 to 5
-0 6-0 niai. 4 to 10
- - nim. 8 to 10
- - st.,nim. 6 to 10
1-7 39-5 cum., et., 2 to 10

nim.
4-7 49-0 cum.-st. 0 to 7
- - cir.-st., st. 0 to 6
- 36-0 st. 0 to 3
- 30-6 cum.-st., et.! I ta 7
4-7 62-6 7um.-st,st. I to7
4-6 57-6 cum.-st., 2 ta 10

cir.-st., nim.
7-6 49-8 cum.,cir.-st. 2 to 10
4-7 57'5 cum., cir. 3 to 8

-1 60-5 cir.-st., et. 0 to 7
1-6 50-0 cir.-st., et. O to 9
1-6 - Cor.-mt.,cum-s 2 to 8
1-6 54-6 cir.,cum.-t., 2 to 10

nim.
- - cum.. et., 4 to 10

nim.
9.6 51'2 cum., nim. 3to 10
1-4 57-0 cumi.,cir.-st. O to 4

Date and Place of

Observation.

Altitude
of the Sun
above the

South
horizon
to te

nearest degrcc.



APRIL 1876.

Maximum Temperature Altitude
registered Difference. Cloudas. Atitun

since previous observations. of the Sun
Date, Place, and above the

-- North and
Hour of Observation. (a.) (b.) (c.) South

Tempe- Xhorizons
Black bulb. Bright bulb. ratureri a. and b. a. and c. Name. Amount. to the

shade. nearest degree.

No. 38. No. 37. lNo.42U,419L
Floeberg Beach: 0

April 1 9 30 a.m. + 35·0 - 8'9 -22·0 43-9 57-0 cir.-st,cum. 3 to 9

2 ,, +37+0 -11'5 -22-0 48-5 59°0 cir.-st.,st. 2to4

3 ,, +37,3 -11'0 -26·0 48-3 63-3 cir., cir.-st. 2 ta 3 130 South.

4 ,, +32-2 -10·5 -19•0 42·7 51-2 cir.-st., st. -1 to 2

5 ,, 45.8 - 5·8 -22·0 51-6 67•8 st. 1

6 ,, 40-0 - 9•5 -21·1 49•5 61-1 st. 1 l4°South.

7 ,, 48'S - 2·7 -20'0 51-0 68°3 cum.-st., st. O to 5

8 ,, 52-0 - 2·7 9•0 54-7 71•0 cum.-st., st. O to 5

9 ,, 640 + - 2·0 58-7 66-0 cir.-st. 1 15° South.
On North
h'orizoni.

10 ,, 50 -0 + 2·1 -14*0 47,9 64·0 cir.-st., nim. O to 6

il ,, 41 0 - - 15 - 42·5 cum.-st., 1 to4 16° South.
nim. 1° North.

,, 12 ,, - +60-0 +11-2 + 2-0 48'8 58-0 cir.-st., st. 2 to 5

,, 13 ,, +46'5 + 2·8 - 5-1 43,7 51•6 -

14 ,, +55'5 + 0*8 -17"5 54•7 73-0 cum.-st., 2 to 6 17°.South.
cum. 2° North.

8 30 p.m. +52,6 0-0 -17*5 52·6 70*1 cum.-st., 4 to 6
cumn.

15 9 30 a.m. 26-0 -11-0 -16•5 37-0 42·5 cum.-st. 4
8 30 p.m. 42-6 - 68 -18°5 49'4 61·1 misty 10

16 9 30 a.m. 23·0 -15,4 -24•9 38,4 47,9 misty 10
9 15 p.m. 44,5 -13'4 -26-4 57•9 70-9 misty 2 to 10

,, 17 9 30 a.m. 48•0 - 7'6 - 6'6 55•6 54•6 misty 0 to 10 sNorth.
8 30 p.m. 52-2 - 2,7 -125 54,9 64·7 misty 0 to 10 18° South.

18 9 30 p.m. 52-2 + 03 ~- 4.9 51·9 57*1 misty 0 to 10
8 30 a.m. 64•5 + 5·.2 -11'- 59•3 76·0 misty 0 to lo

19 9 30. a.m. 54,3 - 4•0 -16'1 58-3 70-4 cir. 2
8 30 p.m. 57•6 - 1·7 -03-7 59-3 81·3 misty 0 to 10

20 10 0 a.m. 64*5 - 18 -13.7 66'3 78*2 misty 0 to 10 4° North.
8 30 p.m. 77-5 +10,2 - 8-2 67-3 85-7 misty 0 to1o 19°South.

,, 21 9 30 a.m. 24.5 - 9,5 - 3·6 34·0 28' 1 misty 0 to 10
8 30 p.m. 20·2 - 9'5 -10-5 29-7 30*7 misty 0to 1 .

22 9 30 a.m. 26'5 - 3.1 -11.8 29*6 38•3 misty 0 to 10
8 30 p.m. 36•0 - 1·7 - 9*8 37-7 45-8 misty 0 to 10

23 9 30 a.m. 59-0 + 5·5 -15*7 53-5 74•7 cir.-st. 1 5° North.
8 30 p.m. 71'0 + 10·7 - 6' 60-3 77•1 cir.-st. O to 1 2

0
° South.

24 9 30 a.m. 59•5 - 1-2 -18,4 60*7 77-9 cir.-st. 0-to-2
8 30 p.m. 67-0 - -16·0 - 83-0 cir.-st. 2

25 9 30 a.m. 61·0 + 5,7 -11'5 55-3 72'5 cir.-st. 1
8 30 p.m. 69•0 - 9°2 - 7-6 51-8 71'1 cum.-st. 2

,, 26 9 80 a.m. 63-5 +11-7 - 7-6 51-8 71·1 cum.-st. 1 Go°North.
8 30 p.m. - - - 1-8 - - cir.-st. to 8 21° South.

27 9 30 a.m. 75·5 +84·5 +21·6 41-0 53,9 cir.-st.,cum. 2
8 30 pLm. 795 191 - +17*1 60'4 62·4 cir.-st.,cum. 1

28 9 30 a.m. 68•0 +186 + 8'2 49'4 59-8 cum. 3
8 30 p.m. 59-0 176 + 8•2 41'4 50-8 overcast 10

29 9 30 a.m. 82·0 +26'5 + 8-2 55-5 73,8 overcst. 1 7
0

North.
8 30 p.m. 94•0 32'0 +17-1 62·0 76°9 cum.-st., 3 tas 22° South.

cuin.
30 9,30 a.m. 40-0 +12·2 + 5'3 27:8 34·7 cir..st. i

8 45 p.m. 49*0 20•1 +10·2 28·9 888 overcast 10

B 2



MAY 1876.

Maximum Temperature Altitude
registered Difference. Clouds. of the Sun

smee previous observations. above the

Date, Place, and - -- North and

Hour of Observation. (a.) (b.) (c.) ointh
Tempe- a. and ba. and c. ount. to the

Black bulb. Bright bulb. rature aa Nane. nearest degree.

No. 38. No. 37. No. 419.

Floeberg Beach: e o o
May 1 9 30 a.m. - +24-6 + 3-9 - - overcast 10

8 30 p.m. +76·9 20·6 + 5-9 56•3 71-0 cir.-st. 2

,, 2 9 30 a.m. 42-0 8-1 + 0-5 33-9 41·5 overcast 10 8° North.
8 30 p.m. 70,9 19•6 - 1'1 51-3 72-0 cir.-st. 5 230 South.

3 9 30 a.m. 46-4 9-6 + 1-3 36.8 45•1 Cir.-st. 4
8 30p.m. 44,5 101 - 3•1 34-4 47-6 overcast 10

4 9 30 a.m. 42·0 8-6 - 4•6 33-4 46•6 cir.-st. 3 to 10
8 30 p.m. 79•4 161 - 3·3 63-3 82-7 cir.-st. 2 to 3

,, 5 9 30 a.m. 78-9 15-9 + 6-0 58-0 67*9 cir.-st. 2
8 30 p.m. 77,4 16'1 - 4-2 61-3 81-6 cir.-st. 3

6 9 30 a.m. 80•4 23*9 + 4·3 56•5 76,1 cir.-st. 2 9° North.
8 30 p.m. 84-4 25•6 + 4'3 58.8 80*1 st. 2 24°South.

7 9 30 a.m. - 26'1 + 9•7 - - cir.-st. 2
8 30 p. 81*9 27*1 +11-2 54·8 70,7 cir.-st., st. 2 to 6

8 9 30 a.m. 79-9 22'1 + 8-3 57-8 71•6 et. 1 to 6
8 30 p.m. 80•9 22-1 +11-0 58-8 69·9 et. 1

9 9 30 a.m. 89-9 27-1 - 5•6 62-8 955 cir.-st. 3 10° North.
8 30 p.m. 85-9 27-1 9-2 58-8 76-7 cir.-st. 1 25 South.

,, 10 9 30 a.m. - - - - - -

8 30 p.m. - - - - --

11 9 30 a.m. 55'9 21-1 13·3 34•8 42-6 st., misty 1 to 10
8 30 p.m. 60-0 24-1 12-7 47'3 47.3 misty 10

12 9 30 a.m. 73,9 26•6 13,2 47•3 60-7 misty 10
8 30 p.m. 90,4 31•1 13-2 77-2 77•2 overcast 10

13 9 30 a.m. 91-9 32-1 3·8 59-8 88-1 cir.,cum.-st. 2 to 5 11° North.
8 30 p.m. 55-9 25-1 12-2 30*8 43*7 cum.-t. 5 260 South.

,, 14 9 30 a.m. - - - - -- -

8 30 p.m. - - - - - -

15 9 30 sam. +54*4 +21-1 +12-2 33•3 42-2 overcast 10
8 30 p.m. 61*9 24,6 16•7 37'3 45-2 overcast 10

16 9 30 a.m. 56-9 20*1 12-2 36-8 44-7 overcast 10
8 30 p.m. 75'4 21°3 11-7 54-1 63-7 overcast 10

,, 17 9 30 a.m. 89-9 35-6 14-0 54'3 75•9 cann. to 5
8 30 p.m. - 87-6 18•1 - - cum., cir. 1 to 5

18 9 30 a.m. 89«4 38-1 19.1 51*3 70•3 cir.-st. 2 12° North.
8 30 p.m. 96'4 40-2 23.1 56-2 73-3 cir.-st. 3 27° South.

19 9 30 a.m. 83•4 34·1 28•5 54-9 54,9 cir., cir.-st 2 ta 3
8 30 p.m. 85-9 37-6 22-9 48•3 63-0 cir.-st. 3

20 9 30 a.m. 91-9 36-1 20·1 55-8 71•8 cir., cir.-st. to 5
8 30 p.m. 60-4 â001 19,1 30-3 41-3 overcast 10

21 9 30 a.m. 64-4 32-6 20*1 31-8 44-3 overcast 10
8 30 p.m. 70'9 36»1 26-6 34*8 44,3 overcast 10

22 9 30 a.m. 62'9 32-4 28-5 30-5 34-4 overcast, l to 6 180 North.
cir.-st. 28° South.

8 30 p.m. 64-4 34-6 28•0 29•8 36-4 overcsut 10
23 9 30 a.m. 65-4 30-1 21-6 85-3 43»8 overcast, 6 to 10

cir.-st.
8 30 p.n. 66•9 30-6 22-1 36•3 44,8 cir.-st. 1 to 6

24 9 30 a.m. 69-4 29-4 16-6 40•0 52·8 cir.-st. 1 to 10
8 30 p.m. 91-9 35'9 19-1 56'0 72•8 cir.-st. 1 to a

25 9 30 a.m. 97•9 38-1 21-6 59-8 76-3 cir.-St. 1 to 3
8 80 pan. 99-4 39*7 21-1 59-7 78-3 cir.-st. 1 to 4

26 9 30 a.m. 68-4 34-1 24-1 84-3 44,3 cir.-st., O to 4
overcast.

8 30 p.m. 83·9 39-7 24-1 44"2 59-8 cir.-st. O to 7
27 9 30 a.m. 69-4 35'4 24-6 84-0 44•8 misty 10

8 30 p.m. 83-9 40,2 26,6 43-7 57-3 misty, St. 1 to 10
28 9 30 a.m. 64°4 34•1 28-0 80-3 36-4 et., cir.-st. 1 to 3 140 North.

8 30 p.m. 80,4 - 26-5 - 53-9 cir.-st. 1 to 8 290 South.
29 9 30 a.m. 114*9 45-2 24-6 69-7 90-3 cir.-st., t. 2 to 3

8 30 pan. 122,9 47•7 22-1 75-2 100-8 cir.-st., St. 2 to 3
30 9 30 a.m. 97,4 33-1 16-1 64-8 81-3 cir.-st., st. 2 to 3

8 30 p.m. 76•0 32-9 18-6 43·1 57•4 cir.-st., St. 1 to 2

31 9 80 a.m. 69-1 33·1 18-9 86-0 50-2 overcast I to 10
8 80 p.n. 95·7 46-2 27-8 49,5 67-9 cir.-st. 2 to 7



JUNE 1876.

Maximum Temperature
registered Difference. Clouds. ofte

since previous observation. o the
Date, Place, and North and

Hour of Observation. (a.) (b.) (c.)h
Tempe- he

Black bulb. Bright bulb. rature in a. and b. a. to c.e
shade.Clouds. Alti

NO. 38. No. 37. No. 41UÀ.

Floeberg Beach o
June 1 9 80 arn. 63*4 3616 27.8 i 26,8 35*6 overcast 10

8-30 p.M. - - -a

a2 9m30 am. A- 35t5ot
8 30 pn. ha74 43d2 348 842 426 overcast 10

3 9 30 a.m. 858 457 312 4071.- 54•6 overcast 10
8 30 p.m. 9210 48,0 34*8 44*0 57-2 et. 2to8

,, 4 9 30 a.m. 780 42-7 295 -353 48-5 Et. 8
8 30 p.m. 1030 522 358 518 67*2 et. 6 to 8

, 9 30 a.m. 978 492 2815 486 69'13 0r-t.AIr.-,t. 2 to 15 North.
8 30 p.m. 1050 477 236 573 814 cir.-st. 2 to 8 OrSouth.

6 9 30 a.m. 1050 - 242 - 808 cir.st. 2
8 30 p.m. 1155 522 250 633 905 cir.-st. 1 to 8

,, 7 9 30 a.m. 1028 46-7 28-0 56.1 748 cr.-st. 2
8 30 p.m. 1070 482 260 588 81-0 cir.-st., i. 1 to 8

, 9 30 a.m. 89 0 4722 30-0 4188 59r0 t. 8to9
8 30 p.m. - - 2 -- -

9 9 30 am. 12- - - - - -
8 30 p.m. 82 5 472 350 353 475 overc t 10

S10 9 30 a.m. 92,0 47-2 350 44,8 59·0 st. 8 to 9
8 30 p.m. 955 47,7 2715 478 68,0 et 8 ta 10

, Il 9 30 a.m. 70*2 401 28,0 30*1 42,2 et. 8 ta 10
8 30 p.m. 77-5 420 330 35·5 445 misty 10

,, 12 9 30 a.m. 97°5 51-2 36•0 46·3 61-5 overcast 10 160 North.
8 30 p.m. 102-0 52·2 38,5 49*8 63·5 nim., st. 8 ta 10 s1' South.

13 9 30 a.m. 107-8 53-0 33,8 54-8 74-0 st.,cir.-cum. 7 to 10
8 30 p.m. 129•0 57·0 40•0 72-0 89•0 cir.-cum. 5 to 8

14 9 30 a.m. - - - - -
8 30 p.m. - - - --

,, 15 9 30 a.m. - - - -

8 30p. - - - - -p.-

,, 16 9 30 a.m. 113-0 53•7 39-9 73-1 73-1 cir.-st. 1 to 2
8 30 p.m. 110*5 67·6 38-4 42*9 72-1 cir.-st. O to 6

,, 17 9 30 a.m. 83·0 45'2 32·0 37·8 51·0 cir.-st., st. 2 to 8
8 30 p.m. - - - - - cir.-st., Et. 2 to 8

, 18 9 30 a.m. 104'0 52·2 39-3 51-8 64·7 cir.-st. O to 2
8 30 p.m. 109·0 52,7 28•0 56,3 81-0 cir.-st. 2 to 3

19 9 30 a.m. 79·0 38•6 26•5 40'4 52·5 Et. 9
8 30 p.m. 77-5 41'2 29•5 36*3 48'0 st. 8 to 9

20 9 30 a.m. 116-5 54-2 35'0 62-3 81•5 cum. 3 to 8
8 30 p.m. 114-5 53,7 31•0 60•8 83·5 cir.-st., et. 2 to 9

21 9 30 a.m. 114'5 53,2 29•5 61-3 85·0 st., cir.-st. 4 to 9 16° North.
8 30 p.m. 128•0 62'1 40•7 65'9 87-3 cir.-st., st. 6 to 7 310 South.

» 22 9 30 a.m. 88'0 50'2 39'3 37-8 48•7 et. 5 to 6 16° North.
8 30 p.m. 102-0 69-1 39'S 32·9 62-7 st.,cir.-cun. 2 to 5 31' South.

,, 23 9 30 a.m. 111·0 59-1 37'4 51-9 73'6 cir.-st. 2
8 30 p.m. 113'0 60-1 36-9 ~52,9 76•1 cir.-st. 2 ta 4

,, 24 9 30 a.m. 109·0 58-1 39-7 5019 69•3 cir.-st. 3 to 5
830 p.m. - - 39-7 - -

,, 25 9 30 a.m. - 39-7 - - - -

8 80 p.m. - - - - - - -

26 9 80 a.m. - Gale - 40-2 - - - -

8 30 p.m. - Gale - 89·3 - - - -

,, 27 9 30 a.m. - - 43•2 - -
8 30 p.m. - - 39,7 - -

, 28 9 30 a.m. - - 36-9 - -
8 80 p.m. 98-5 52,2 34•0 46'3 64•5 st. 6 to 8

, 29 9 30 a.m. 76,0 45·2 33-0 30'8 480 st., nim. 5 to 10
8 30 p.m. 104-0 53·7 35»0 50.8 69-0 st., cir.-st. 1 to 8

,, 30 9 30 a.m. 94,5 49,7 42·2 44·8 52'3 st. 3 to 8 16° North.
8 30 p.m. 72,0 45,2 45,7 -26,8 26'3 st. 8 to 9 31° South.

B 8



JULY 1876.

Maximum Temperature
registered

Date, Place, andobservation.

Hour of Observation. (a.) (1.) Tep)
B3lack bulb. B lrigh<t bulb. rature in

sbaAle.

Nos. 38, 39. No. 37. No. 419..

Floeberg Beach:

July 1 9 30 a.m. 74 0 459 4â2
8 30 pan. 82 0 488 427

2 9 30 a.m. - 52*8 50-7
8 30 p.m. 96*i 87 2 427

3 9 30 a.m. 5018 457
8 30 p.m. 77*0 - 41*2

4 9 30 a.m. 7 44*3 350
8 30 pu. 7m. 0 43-3 39,3

5 9 30 a.m. 94*0 48*8 39*8
8 30 p.ni. 71 0 443 4013

6 9 30 a.m. 81*0 44-8 39*3
8 30 P.M. 99*0 55*8 42*7

7 9 30 apin. ober 44v8 40 3
8 30 p.m. 79«0> 47*8 41-3

8 9 30 amn. 855 48 8 408
8 30 p.m. 7810 49*8 42,2

9 9 30 a.m. 94*0 O* 46,7
8 30 P.m. 10010 59*3 45*2

10 9 30 a.m. 97*5 60*3 46,7

8 30 p.M. - - 4712

Il 9 30 am. - - 557
8 30 p.m. 990 677 42-7

12 9 30 a.m. 6555 49-8 44-7
8 30 pan. 190 67-7 49*2

13 9 30 a.m. 980 598 57-7
8 30 p.m. 10115 64-7 487

14 9 30 a 7m. 640 43*8 378
8 30 p.m. 590 39-9 3913

15 9 30 a.m. 88«0 482 398
8 30 p.m. 900 508 39·8

16 9 30 a.m. 89*0 5013 46-7
8 30 p.m. 950 528 408

17 9 30 a.m. - - -

8 30 p.m. 800 45-8 378

18 9 30 a.m. 59-0 399 398
8 30 p.m. 630 40"9 45'7

19 9 30 a.m. 54*0 389 43·7
8 30 p.m. 5210 409 467

20 9 30 a.m. 590 429 398
8 30 p.m. 66-0 4728 45-7

21 9 30 a.m. 91-5 518 427
8 30 p.m. 740 41-4 52'7

22 9 30 a.m. - - 517

8 30 p.m. 54 419 437

23 9 30 a.m. 570 44*9 437
8 30 p.m. - - -

24 9 30 a.m. - 437

8 30 p.m. - - -

25 9 30 a.m. 88-0 47-8 408
8 30 p.m. 720 439 408

26 9 30 a.m. 51*0 399 38
8 30 p.m. 94*5 578 48*2

27 9 30 a.m. 6810 43*9 44*7
8 30 p.m. 100-0 618 447

28 9 30 a.m. 940 568 43-7
8 30 p.m. 950 568 437

29 Th3rmometers taken down.

30

31 *

Difference,

a. and b. a. a

28-1 3(
33.2 3

8.8 5~

42·2 4
- 3

29·7 3
26•1 3

45,2 5
26'7 3

36-2 4
43·2 5

21-2 2
31'2 3

36-7 4
28-2 3

37,2 4
40'7 5

37·2 5

31·3 5

15-7 2
41-3 5

38·2 4
36«8 5

26-2 2
19·1 1

48•2 4
39'2 5

42°3 4
42,2 5

34,2 4

19-2 1
22-1 1

10-3 1
11-1

19-2 1
18•2 2

48'8 4
32*6 2

10•8 1

13-3 .1

40-2 4
31-2 3

11-1 1
36·7 4

24-1 2
38-2 5

37'2 5
38-2 5

Clouds.

nd c. Name. Amount.

Altitude
ofthe Sun
above the
North and

South
horizons

to the
nearest degree.

0-8 cir.-st. 4 to 6 16 North.
9'3 cir.-st. 4 to 6 31° South.

3-3

7-3

0·7

4-2
o·7

1'7
6-3

5-7
7-7

4-7
5-8

7.3
4-8

0·8

6•3

0-8
9-8
0°3
2-8

6-2
9•2
8'2

2°3
4-2

2*2

9-2
7«3

0'3
53

9*2
0•3

8'8
1-3

0-8

4'3

7-2
1-2

2-2
6-3
3.3
5.3

0'3
1'3

cir.-st. 1 to 5
cir.-st. 1 to 2

cir.-st. 1
cir., cir.-st. 2 to 3

cir.-st. 3 to 5
st. 6 to 7

st. 6 to 9
St. 8to 9

st., nim. 8 to 10
nim., cir.-st. 4 to 10

st.
Et. 8 to 9
st. 6 to 10
st. 8 to 10
st. 6 to 9

nim., cir. 4 to 6
cir.-st. 3 to 5

cir..st., st., 2 to 5
cuin.-st.

cir.-st. 2 to 5

cum.-st., st.1  6
cir.-st., st. 3 to 5

cir.-st.,cir..st, 2 ta 5
cir.-st. 1 to 2

nim. 7 to 1o
nim., Et. 5 to 10

st., cir.-st. 5 to 10
cir.-st., st. 4 to 7

st. 3
cir.-st., st. 2 to 4

cum., st. 7 to 9

st. 4to6
st. 6to 8

st., nim. 7 to 10
st., nim. 7 ta 10

st., nim. 5 to 7
st., cum.-st. 6 to 7

nim., cir.-st. 6 to 8
cir.-st. 4 to 6

nim., St. 9 to 10

Et., cir.-st. 4 to 9

st., nim. 4 ta 9
st., èum.-st. 8 to 9

cum.st., nim. 8 ta 9
cum., nim. 6'to 9

cum.,nim.,st. 8 ta 10
cum.-st., 4 ta 8
cir.-cum.

st.,nim., cir. 2 to 7
cir.-cum., st. O ta 2

15° North.
30° South.

14° North.
29° South.

13° North.
28° South.

12° North.
27° South.

110 North.
26° South.
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Abstract of Daily Mean Temperature of the Air, 1875-1876.

FLOEBERG BEACH.-H.M.S. "ALERT"

Augumst September.
1875.

October. INovember December. January February.
1876.

March. April. May. June. July. | August.

______ J .1 I I *(..--..--.---------(. I

+35-60
34-15
36 -02

39-30
38•73
38-43
35-10
34-35
32·81
31-42
34-73
36-32
36•35
34-71
35-50
32'52
32-04
31-18
31 -05
29•75
26·83
27•17
27·20
25-00
30-59
26-52
26-21
27-98
27.94
27·35

+ 27-59

o

+ 29-56
11-36
17-42
12.50
12*19
13-37
17 04
17'73
16 -78

17-46
9 -32

12-38
19'48
24•69
23'42
27'68
32-15
18-04
16-64
19'51
7·26

10*92
22- 11
6•38
3-33
3·77
8-13
6·52

10-42
+11·47

+ 882
1- 55

12 -33

9•-53
12 -98

12-47
14-44

+ 9-91
-12-40
+ 687
13'90

4- 6-99
- 1'41

1152
13-67

1·14
10-18
11-11
13·33
18•41
18•97
17'95
12'32
16-10
13-21
15-18
13-57
19 -62
20 -17

12-59
-21-55

--18-07
- 5-33
+ 8-85

11-41
2·75
6-92

13-89
+ 0-65
-13*65

27·97
22-83
11-23
20•73
22-78
21-81
27-14
28-87
27-97
26-69
31 ·23
36*03
40.04
38'93
37-65
28•-84
7'36

15•37
12-62
1287

-1386

o

- 7-29
+ '56
+12-71
-15-05
15'55

3-75
5.56

12-61
25-67
14-11
10•24
12·21
28'47
25-42
22-18
27-84
31-57
23·85
36-61
39-39
33-94
37-36
37'66
32-84
34•49
39•42
31-93
2502
28-05
22-43

-19-32

-27-08
26-62
24-80
18-42
24-32
31-45
24-46
14-50

7·35
13·15
1670
15•96
22-26
18-92
33-11
37-94
38-81
34·01
39-50
41-87
45-91
48•20
56-25
43-38
53-78
44•09
42-68
4679
43-97
42-08

-42-02

-17·04
12-49
25'35
19-71
18•31
24-58
36-18
41-42
44-68
47'68
46-69
43-47
50.00
48-77
46-01
53-11
57-81
44°22
43-66
52-77
54·41
36·87
12-17
17-28
25-09
23*24
40•64
54-75

-62-88

CI
-66-68

68-86
69-18
62-71
59-34
55·62
47-41
49•96
55-35
56-47
50-03
34-26
25-77
25-82
21·18
21-33
26-76
34-53
26-98
37-28
31·76
23-42
29-79
34'65
37-11
32-61
24 - 90
18-48
32-62
39-17

-32-79

o

-30-18
30·22
30-98
30-91
29-68
32·01
24*87
27-15
26-91
12-08
7*15

20-53
20·77
23·05
29-12
26·23
22'39
21-82
21•76
13·09
15-60
16'38
17•23
14-72
11-17

- 2-63
+ 3·20

3·58
7·28

+ 5*66

+ 1-75
- 2-79

7-92
4-38

- 2·01
+ 0-47

2-72
2-67
7-07

10-55
9•27
5-19
8-36
-974

8-27
8 -97

18•25
17-26
17-61
19·81
24 -10 ,
21'52
17•01
15·73
19•07
22·38
21-43
18-60
13•03
17-62

+26-23

+30-03
31-17
30-79
27-22
22-63
25-22
29-67
34-25
29-93
28-83
31-79
32-50
33-87
34-42
34-50
33,08
30-72
27-72
30*24
30-60
33-42
34-05
34-17
37•00
38•59
37-92
37-36
34·75
38-96

+38•25

+ 38-58
37-23
35'21
36-71
35•21
39-29
37-08
42-71
43-27
42,00
43'-83
44-17
38' -3
36-37
34'79
35-95
36·14
35•89
36°58
37-87
38,46
37-08
37-14
38'54
35-87
38-62
40•33
41•61
37-46
37'05

+39-64

o

+37-91
35-50
35-25
34-83
32-00
31·83
36-70
31-40
31•48
35-70
35·18
34'96
33-64
32-96
34'21
35•27
31·62
32-94
34-83
32-62
34-93
39'50
35'92
36-44
34'71
33·10
33*17
32-32
30•11
23-39

+29-95

+3195 +15-301 -4987 -16·847 -221151 32·916 37 - 2 455 +38•355 +33*690

Meanu for 366 days, from 22nd August 1875 to 21st August 1876 -3°473.
Spriug, -150-506; Summer, +340.241; Autumu, -2°•178 ; Winter, -31°-002.

DISCOVERY BAY.-H.M.S. "DISCOVERY."

Date. August September. October. November. December. January February. March. April. May. June. July. August.
1875. 1876.

1 +37-78 +31·50 +11-27 -17•58 - 9•00 -29-00 -22-08 -60'25 -35·25 - 2-20 +29-25 +36,58 +38-42
2 36-03 24-67 13·17 -13-67 -10*50 38-80 16·83 64'38 35·83 3-00 29-08 37-33 38-33
3 36·05 23-22 15-97 + 1-58 + 5,92 32-67 12-20 64•00 31-83 6•80 27-70 36*50 36-75
4 40-20 19'86 6-97 + 5,50 - 5'67 23'50 7•00 58*13 33-17 9•00 25'58 35•58 36-50
5 39*33 17•00 10-30 -10·17 15•52 32-58 16-70 51-00 35'92 8-50 23-83 34-83 36·17
6 36-92 18-60 13-22 ' 12,50 4-67 43*05 22-33 48*68 33-42 0-70 28,33 35'33 34-63
7 33,83 18108 15'33 - 1-17 3-67 42'42 28•42 47,83 22·00 - 1·00 31,50 35•92 37-33
8 35'62 20•08 +11-92 + 3·00 5-83 44*78 40-67 45-50 24-75 + 3·90 33-00 36-58 35-33
9 35-02 20-42 -10-17 -20•67 18•08 21-10 44·00 49-83 19'27 5-80 32'33 39-75 36,58

10 31·82 19-60 0-17 25•50 11-50 20•50 47-83 50•67 2*62 8-62 30'83 40•42 37-17
il 34-25 12-43 4*17 27-17 11,83 37•92 40-38 45-17 5-25 13'17 30-83 39-75 35-42
12 37°37 13-25 14·83 16-08 8'00 26·50 42-00 31,18 16•00 7*75 31°33 38•67 35•50
13 34-80 22·42 18-58 22-83 29•00 31-67 46·00 29•02 12-00 6.62 30-25 37'50 32-33
14 34-70 26-62 17-92 24-08 29-50 29•60 45'42 15•50 18.00 5·25 31'17 36'17 32-42
15 35«33 26-97 17·67 16·25 20-67 38•07 40-00 11-17 25-95 2-50 35-50 37'33 33-75
16 32-67 31-78 7-83 21-92 26-17 43-75 46-00 26'33 30-75 7·25 33•67 36,50 33-42
17 32-17 33-22 7-50 26-25 30-50 48-67 50-42 33,00 23-50 14-43 34«67 36-50 31-75
18 31-50 24,47 11-83 20-83 34-58 50-92 41-00 38'17 27100 8-43 31·60 34-33 32-17
19 31*83 21'30 8-50 20'00 47*08 46-50 39•67 28-42 22,87 19-00 31-60 34•83 34-83
20 29-33 22·42 19-25 31-30 46-83 44-50 46-16 35*75 17·50 22'25 31-17 36-42 31·67
21 27-88 11-78 25·00 40-00 45-42 39-33 51·00 29-00 16-70 23-25 33·33 37-50 32°33
22 29•13 14'43 15'33 40-00 46-27 44'45 40-60 22-42 13'42 20,75 36·75 36-00 4017
23 28-80 11-75 21,17 38-08 42-17 56-75 34-67 28•92 15·60 17-50 34•92 3817 35'83
24 31-28 12·50 32-58 33-08 40-75 58-35 23•00 30-50 13-00 16•25 37-42 37,58 36•17
25 27-42 8•60 28-75 22-83 40-50 54-50 13-25 30-25 5•90 21-80 38-50 36-92 33'00
26 2015 9-78 26-33 13·83 43-17 48•75 19•67 28•25 - 3,20 20-80 37•42 36·83 33·17
27 28-17 9-08 23·83 10-33 40-67 46-75 33-92 23-38 + 3*00 25•60 36'45 38-42 32·83
28 29-33 11-25 19*5) 11-83 21-25 50-17 49-67 23·50 6'20 22'60 36-27 37-83 31-67
29 29•13 8•58 19-67 14-83 25-83 50-50 -54-17 27-08 6-20 15-0 34-83 37-83 29·50
30 29-13 +10-00 24-50 - 9.67 32-33 41-67 - 36'42 + 7-10 J2*10 +35-83 38-83 23·33
31 +29-27 - -26-50 - -19-67 -42-25 - -36-67 - +19·80 - +40•67 +29-75

+32-44 +18-522 -9-788 -18-412 -- 24•539 -40-644 -3500 -37-109-17-270+9-414 +32-498+37-206+34-130

Mean for 366 days, from 22nd August 1875 to 21st August 1876, -4°288.
Spring, -140•988; Summer, +34°•142; Autumn,-8

0
226; Winter, -330-394.



Mean Hourly Range of Temperature, 1875-1876.

FLOEBERG BEACH.-I.M.S. "ALERT."

Mean for
Septem- Novem- Decem- January . March. April. May. June. July. 1 dys,

ilour. ber October. ber, ber. 1876. ruai-y. Mri pi. My ue
1875. below

horizon.

Minimum ° ° ° ° ° ° ° ° ° ° °

hourly - -5·64 -17-84 -23-17 -34-25 -39·29 -4206 -21-38 +8-57 +31-10 +37«32 26•06
mean

1p.m. - - 0·08 0-61 -n* 1-77 4·41 - - - 0•48

2 - 1-56 0·27 0-76 1·68 1·50 4-64 6•53 5·15 2·94 2·55 0-67

3 - - 0-09 0'12 1•27 0-90 4·55 - - - - 0'32

4 - 1-76 coldest 0,18 coldest 1-37 3-67 6-39 4·49 2-91 1,33 coldest

5 - - 0-85 0'98 0·15 1-11 319 - - - - 0-26

6 - 1-09 0'05 1·04 0-48 1·00 2-35 5·04 4,48 - - 0-17

7 - - 1·18 1,84 131 2-38 2-33 - - - - 0-80

8 - 1-07 1•79 1·75 0'43 2-64 1*67 3-79 3·96 1•85 1·80 089

9 - - 2-15 1-95 103 2-65 1-07 - - - - 1·07

10 - 0•38 1•97 1·80 129 2'40 0•88 - 2-11 0-89 0-41 0·95

il - - 1-56 1·60' 1'32 215 1·65 - - - - 0-88

Midnight - 0-67 1·89 1'06 1·95 0-59 1•56 0-55 0-39 0·50 0-05 0·61

1 a.m. - - 1-41 0*71 1'02 0*88 0-87 - - - - 0'31

2 - 0-77 1.01 0'88 1·44 0-77 0-44 - coldest coldest 0-05 0135

3 - - 0·98 0•76 1•70 1•01 0-11 - - - - 0-34

4 - coldest 1·06 1-95 1·94 1·18 coldest coldest 0·46 0·01 0•13 0-46

5 - - 1·68 1·95 1•95 1'54 1'36 - - - - 0-83

6 - 0-04 1-55 1-99 1158 1-48 1·39 0-84 0-86 0-03 coldest 0-63

7 - - 1-43 1-56 1'55 0'90 1,75 - - - - 0-50

8 - 0°18 1-42 1•05 1'16 0-52 1•96 2·78 1·78 0-73 1'57 0-25

9 - - 0'36 108 1·87 coldest 2·84 - - - - 0,14

10 - 0*37 0,22 0•70 1'52 0•65 4•00 - 3-40 1-58 1•21 0*14

11 - - 0-47 coldest 1·98 1·20 4-96 - - - - 0'24

Noon - 0-06 0•60 0-10 -1·79 0°93 5·24 6•70 4-62 2,54 2·02 0'28

Maximum
daily - 1-76 2'15 1•99 1·98 2-65 5•24 6-70 5·15 2-94 2'55 1-07
range J

DISCOVERY BAY.-I.M.S. "DISCOVERY."

Mean for

our. Stem- October. Ne D em- Jany F. March. April. May. June. July. August. Sun

1875. below
horizon.

minimum O O O O O O O O O O o

hourly +17•53 -9•84 -19-20 -25-32 -40-99 -35-81 -39-07 -21-09 - +29-36 +35-42 +3289 -28-82
mean

4 p.m. 2-06 0-11 coldest 1-08 0-47 0'11 3-04 - - 4-21 3-14 2-64 0-16

1-38 coldest 0-52 0-64 coldest 0-20 2-26 3-29 - 2·96 1,84 1-84 0-11

Midnight coldest 0-43 1·07 0-14 0-15 coldest 1-04 coldest - coldest 0-95 0-29 coldest

4 a.m. 0-25 0-36 1-47 coldest 0•41 1-40 coldest - - 3-15 coldest coldest 0-63

8 0-71 0-02 1·13 1·28 0-26 1·14 1·23 4-63 - 4-24 1-35 0•92 0-56

Noon 2-02 0-10 0·60 2-51 0-74 0·74 4-18 7.43 - 4-32 3·43 1-42 0-50

Maximum
daily 2-06 0-43 1-47 2-51 0'74 1-40 4-18 7-43 - 4-32 3·43 2'64 0-63

range

D 3
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Abstract of Daily Mean Atmospheric Pressure, 1875-1876.

FLOEBERG BEACH AND NORTH OF LATITUDE 80°N.

Day. August
1875.

Inches.
1 29-499
2 562
3 •577

4 603
5 '488
6 29-6133
7 30-016
8 29-879
9 30°019

10 29-986
11 *763
12 '858
13 29-894
14 30*013
15 30*035
16 29-73)
17 *767
18 •860
19 •650
20 •468
21 -714
22 '820
23 "689
24 •587
25 29-839
26 30-045
27 29-989
28 -791
29 -687
30 -811
31 29-564

Mean- 29-771

September October November Decebci

incesit,. Inches. Incles. Inches.
29-432 29-794 30'580 30·061

,45:3 '871 30•348 29-770
-499 '9101 29-839 29-816
-736 '914 30'067 30•245
-712 •15 •146 -381

29-663 •930 -088 '323
30.005 '938 '090 '361
29-869 '823 -275 30*287

-703 •546 -481 29935
'635 '637 .545 -415
-425 '824 •716 -079
-373 29927 -744 '364
-384 30.013 -540 -729
'276 30)034 I 30-131 •640
-372 29-973 29-935 '367
-567 -673 \ 835 -170

29-663 '692 '981 -340
3U-161 '648 -892 -301

'069 '730 -863 -275
30'085 '843 '913 -246
29-832 '88- '933 '135

'560 29•968 29-861 -323
'600) 30-048 30-040 •492

5421 -226 •221 '713
-578 240) 3o'0o -890
-876 '274 29'852 •622

• -205 30- 106 -527
-737 -1, ' 1 -:82 -136
•820 -171 -013 -178

29-846 '168 30-081 '467
- 30-405 - 29-534

29-679 29'948 30-153 29•615

Janunr February Narch.

neles. lnches. Inlches.
29-530 29'505 30-084

-390 29-873 '132
-332 310' 146 30-OSO
,230 29-406 29-902
-420 '512 29-823
'581 '643 30-002
-785 7(06 -079

-912 29-844 -230
'349 30-020 '296
753 '125 30-195
906 -089 29'920

-499 -112 -779
'566 -436 -888

29-618 -397 29-919
30-016 '412 30-091

•138 '401 -262
30-)40 30'046 -355
29-951 219714 30-003

'819 -913 29'900
-637 '938 30,047
•629 29'807 29*869
'317 30-133 30-410
'051 30-19 -395
:139 29 927 '247
'526 '672 •380

•613 29-980 -15
•465 30-215 -062
•803 '184 -212
•783 30-092 '281
•525 - 30-094

29-455 - 29'880

May

lnches.
30-309

•181

30-064
29-938

'864
-826
'825

29-941
30-013

'035
'065

r•226
•231

-214
30-171
29,852

' 727
-815
'793
'887

29-997
30-153
29'971

738
-692

. 592
•705

,716
29-488

29-606 J 29·981 30'096 1 30•299 29-915

April.

Inches.
29 844
30-004

'055
'035
• 348
'371
•242

'403
'521
-353
•342

"280

- 137
.2ê8
•452

- 459
-400
-463

-597
'613
'435
-193

30-047
29-934
29-959
30•083

-408
-587
•550

30-378

Mean for one year of 366 days (from 22id August 1875) - 29•866.

DISCOVERY BAY AND NORTH OF LATITUDE 80° N.

Auguit Seitembc-r October. November December February March.

Inces.r
29·849

'877
'89!

963
'960

-50Q0

-744
29- 894
30·023

29-994
'742
*678
-640

'819 I
29' 941
30-017

-135
• 333
'313
'289
'191
•202
•180

•2'5

30' 450

Inches.
:10·669
30'423
29'•916
30·214

'216
-237
-20>4
'303
,484
* 559
'782

•500

30 150
29-1915

219114
29'818

20' 062

29-880
'904
'957

29·923
30' 106

'238
30-065
29•919
30-243

-361
•062

30-101

Incies.
30' 076
29-831
29-875
30- 228

-472
-386
-369

30-297
29-837

-422
-067

-437
-733
-676
-403
-206
-383
-411
- 279
-2316
'195
-367
-454
-782
-852
'645
•608

'157
-245
-562

29-574

April.

- - I

Inches.
29-563

-521
-381
•349

-513
-731

29-968
30-134
29-632
29-863
30'039
29-555

'660
29-658
314·034

-162
-110

30 -044

29-828
-597
-591
-304
-129
-282
'601
- 568
-535

-818
'54

-532
29-463

Inches.
29'544

-971
'992
• 269
•611

'596
'726

29 * 892
30-014

'128
-116
'124
- 428
-428
-410
'403

30•059
29•743

- 932
-999

29-861
30•255
30-277
29•-975
29•662
30-023

'150
• 157

30-067

Inches.
30-089

3125 r
30'058
29-876

•825

29-969
30·059

'231
-298

30-159
.29-938

-795
'986

29-896
30' 102

'330
30-345
29-927

'934
'999

29*895
30'434

'398
-300
•406

-122
•092

•246

-304
30-132
29,859

lches.
29•8 36
30-018

•051

-249
'471
'438
-252
•623

'581
,395
,325
-320
'116
-293

'519
- 480
-450
-467
,579
'518
•342

'181
30 -040

29,950
29-998
30»131

'442
•690

'601
30'454

Inlches.
30-281

169
-000

30.088
29-906

-861
•862

29-955
30•076

,109
•987

'157
'256
-275

30-160
29-841

'847
-898
» 825

29-947
30-061
30-146
29·898

'729
'673
-696
'674
'567
- 706
-704

29-518

June. J *luly.

iches. Inches.
29-438 29-426

-601 •629

•714 '766
'829 -815
•847 '748
•870 -726
-826 -755
-840 758

29-985 '768
30'023 -767
30'062 •700

29-978 •565

-843 •515

-798 '614
-814 -686
•905 '786
•992 '785
-977 '723
•889 '711
'647 -628
'692 '274
'905 -146
'836 *123
•874 '265
-738 -279
'664 '561
'753 •769
'711 -800
-613 -457

29-402 '586
- 29-454

29•802 29•599

29-504
,431
•517

»-7;W
-678
-651
'995
- 37
•712

'738
,412
•455

'535
-423

•658
29-691
.014)!58

3'076

29-955
-524
-630

-582
'871!

-758

-842
29-'7u99

29-474
'563)

-594
- 489

29-695
30*0J28
29-9012
30.*028
29-938

*812
'861 i

29-919
30-025
30-0â 1
29-801

-774
-859
*'619 j
-478

-834
-696

-575
29-865
30-080
29-983

- 784

29-626]

Junte.

29-'4:17
. 584
- 735
-847

'$8

,788

16

'7618
'814
•908

29'978
30·019
29'949

'824
740

'794
- 913
'959
•947

- 891
'641
-788
• 867
• 934
'916
' 804
•779
'728
'6618
• 591

29•470

July.

Inches.
29,459

• 632
'746
• 828
723

-804
'762
,794
•811

- 701
'572
• 481
'571
'644
'752
'742
•692
'716
'G43
-291
'172
*153
•240
'266
-534

'769
-738
'436
'615

29-454

August.

L.ehes.
29•342

-425
- 243
'385
•659

'955
•812

-718
•594

788
•901

•931

,791
• 660
,714
'629

'626
'519
'623
'727

29,13

'988
'827
•699
'765
•847
•741

29•80J6
30'-026
29'913
29*657

Mean 29•7769 9 149 73019 29•6467 2 :5129-993530-1000 3 29-313298010 r29-5961 29-7195

Mean for 366 days (from 22nd August 1875) - 29-8865.

August.

I nches.
29-347

6'1

4

-262
* 389
•,55
-960
•871
-836
617
'787
•927
'941
•774
'744
•730
•615

•61G

'557
'611

29-698
30-006
29•961

'847
•701
• 767
-906
'760

29-835
30-026
29-915
29'655

29-734



Mean Hourly Range of Atmospheric Pressure, 1875-1876.

ieur. Septem-Ilu, ber.
Octo-
ber,

FLOEBERG BEACH AND NORTH OF LATITUDE 80° N.

Novem- Deceni- Janu- Febru- March. April. May. June. July, August.ber, ber, ary. ary-

Mean,
Tovem-

ber
to

March.

Mean,
Septem-

ber
to

March.

Mean
of
12

innnths.

Mini' Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inlches. Inches. InchecheInches. Ihehes.
oorîy r29-669 29-935 30•144 29-602529-5944 29-962 30·085 30'289 29-906 29-796 29-594 29-709 29-8825 29-864 29-866

mean J

1 p.m. - - 0-017 0-025 0'000 0-02 0-000 - - 0004 - -

2 0-000 0-002 -016 -025 -004 -000 •006 - - - - - 005 0-000 -

3 - - -018 -017 *010 -004 •007 - - - - - 006 - -

4 •014 -00 010 -010 -015 '008 -004 0·006 0-032 0-007 0-004 0-003 -004 -001 0-001

5 - - -022 -01 •020 -018 -0l3 - - - - - •013 - -

6 •022 -)10 -021 014 -019 -025 -012 - - - - - •)13 -010 -

7 - - •014 -010 •028 -024 •010 - - - - - -012 - -

8 -013 -- 010 010 -001 •024 •022 -008 -000 -017 -008 -004 - 000 '008 -005 -001

9 - - •010 -006 -016 -024 -009 - - - - - 008 - -

10 -017 -018 •12 •011 014 -024 .012 - - - - - 009 008 -

il - - •011 •016 -010 •024î-014 - - - - -- 010 - -

Midnight -006 -017 -014 016 -009 -024 -015 •009 •001 •000 004 -003 •010 007 •001

1 a.m. - - '005 •012 •009 -025 014 - - - - '008 - -

2 -004 -018 -010 003 •006 -022 -010 - - - - - -005 -003 -

3 - - •015 014 -008 -021 -013 - - - - - -009 - -

4 -006 -013 -018 '011 *009 -023 •013 - - - •007 007 -010 -006 -

5 - - •015 '016 •010 -024 •019 - - - - - -012 - -

6 -014 -021 •010 -017 -016 '020 -016 - - -- - - 011 009 -

7 - - -008 •018 -017 •20 -015 - - - - - '011 - -

8 -013 -011 -008 '016 '014 '019 '1o5 -016 •000 •008 -011 -016 •009 •006 -003

9 - - •009 014 -008 '017 '014 - - - - - 007 - -

10 -017 -017 -002 '012 006 '020 -015 - - - - - •006 •005 -

il - - •004 •005 001 021 -007 - - - - - '003 - -

Noon 0.012 0.017 0·000 0-000 0-001 0·021 0-003 0,015 0.003 0-013 0-000 0-018 0-000 0-000 0-000

31aixi-
Muni 0-022 0-021 0-022 0.025 0-028 0·025 0·019 0-016 0-032 0-013 0'011 0-018 0•013 0-010 0-00ýdaily

range

DISCOVERY BAY AND NORTH OF LATITUDE 80° N.

August Menu of Mean d Mean

Hour Septem- Octo- Novem- Decen- Janu- Febru- Mareh. April. May. June. July. 1875 n mn ofl ber. ber. ber. ber. ary. ary- and Nonts Set 12
1876. t0v 1 Sept. tO months.March. March.

Mini- Inches. Inches. Inches. Inches. Inches. luches. Inches. luches. Inches. Inches. Inches. Inches. Inches. Inches. Inches.
29-696 29·957 30-183 29-633 29-662 29-987 30-082 30-324 29-912 29-788 29-588 29-773 29-914 29•8925 29-890

imean

4p.m. 0·000 0-000 0-014 0'023 0-013 0-003 0-018 - - 0'000 0•003 0'033 0•010 0-0034 -

8 •019 -020 -028 -023 -023 -015 -023 0-000 - •004 '008 -014 -018 -0148 -

Midnight -017 -005 -012 -014 -011 -020 -031 -007 0-025 -031 -016 -021 -013 •0087 0-010
4 a.m. •023 -026 -011 •618 -000 -002 '028 - - •012 •009 •030 -0076 •0088 -

8 -002 -024 '000 -000 -016 .000 •005 '002 0*000 -014 '015 -013 -000 -0000 0-000

Noon 0-006 0.032 0-005 0,005 0-017 0-002 0•000 0-003 - 0-014 0-000 0-000 0-00140-0027 -

Maxi-
m .- 0-023 0-032 0-028 0-023 0-023 0-020 0,031 0-007 0-025 0-031 0-016 0-033 0-018 0-0148 0-010

range
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Daily Observations on the Atmospheric Pressure,
H.M.S. " Discovery," 1875-1876.

(Barometer corrected.)
AUGUST 1875.

Datej 4 r.m. 8 r.ar. jMidnighti 4 .a. 8 A.r. Noon.

1 29-561 29·523 29-448 29-435 29-403 29'453
2 •538 - - •596 - '555

3 •593 '593 599 615 -599 '573
4 •605 '603 •598 '563 '595 '601
5 •541 •531 '491 •433 *448 •491

6 *511 29,609 29-663 29-709 29-798 29'883
7 •943 30,055 30'083 30'043 30.011 30'033
8 •902 29-887 29-885 29-877 29·925 29•935
9 •945 29-959 30-017 30'055 30-073 30-121

10 - 30•065 30*021 29•973 29-880 29-750
11 "750 29-825 29-767 '919 -812 •800
12 '787 '787 '784 •879 '955 -977
13 '965 29'953 29•903 29-863 29-895 '935
14 29'965 30'025 30·032 30'053 30'049 -

15 30,099 30,122 30-045 30'059 30•035 '981

16 29'922 29-865 29,803 29'781 29•717 '717

17 •707 '704 '747 •773 '853 '859
18 '869 •899 '895 •845 •861 •788

19 '765 •711 '703 * 609 •528 •403

20 '888 '365 '390 '505 •611 •613

21 '620 '695 '728 '743 -778 -795

22 '829 •815 •835 '843 •853 •832

23 '822 •757 '719 '681 -595 '603

24 '547 •547 •453 '570 «643 -690

25 29*737 29•787 •854 '899 29-939 29'974

26 30'029 30'119 - - 30'076- 30-098

27 30'045 30'025 •993 '971 29-953 29-915

28 29•863 29-825 '821 '761 -743 '693

29 '738 '668 '671 •703 •711 •713

30 '756 '813 •836 '839 '801 .835

31 29'694 29'711 29'649 29•675 29-552 29'476

SEPTEMBER 1875.

1 29-589 29·588 29'576 29·449 29-409 29•413

2 -439 '449 '413 - '451 •403

3 •353 '498 '533 '476 '639 •606

4 '669 '738 '748 •748 '763 •753

5 •739 29'759 '665 '662 '641 605

6 •611 - 29'601 '659 29'617 29'770

7 •903 30'005 30·011 •996' 30'059 30·001

8 -920 29-902 29'899 '813 29'805 29-682

9 '652 '723 '756 '748 '723 '674

10 '792 -778 '785 '765 '621 -
il •513 •460 -469 '449 '343 •338

12' '365 •420 '450 '523 '473 '508

13 '475 '503 '555 '605 '571 •503

14 -463 '483 '485 '385 •359 '364

15 •354 -455 •503 •501 '536 '538

16 '485 •678 '696 •723 '703 -665

17 '735 29'784 29-691 29-590 29'611 29•739

18 29'989 30-034 30'181 30'174 30'222 30•352

19 30-102 •119 '079 '092 '045 '019

20 '082 -042 '037 30,064 30•089 30'035

21 30•035 30'002 30•025 29-861 29'879 29-931

22 29•731 29-519 29-424 •433 463 '550

23 '510 '663 '658 '832 '662 •658

24 •594 '568 •528 '518 '517 '509

25 '499 '511 '541 •579 '657 '709

26 •728 •773 •903 '915 '989 •918

27 •959 '919 '873 '935 •894 *849

28 •852 •801 '731 '686 '709 '769

29 '839 '810 '822 '870 '810 '900

30 29-903 29•862 29,817 29•800 29'678 29'733

OCTOBER 1875.

Datel 4 p.m. 8 r-ar. Midnight 4 à.ar. 8 A.3. Noon.

1 29,797 29-846 29-823 29'813 29'777 29-803
2 •805 -882 '895 •885 '905 '890
3 '901 '903 '915 '870 '863 '893
4 '903 29•920 -943 •913 '896 •939
5 '964 30'014 29•939 -967 '954 29-936
6 '896 29•975 30-022 '944 '908 30-035
7 '995 '948 30•010 •933 '940 29'935
8 '943 '923 29.907 -813 '673 '576
9 '543 '468 •476 '437 '525 '558
10 '591 '699 '748 •799 '809 '817
11 29•844 29-851 '917 29'926 29'909 29•921

12 30-009 30'004 29-967 30-039 30-042 30-079
13 •121 •114 30-117 -117 -122 '102
14 '041 '024 -044 30'042 30·072 30'099

15 30-097 30-059 30-094 29-959 29-922 29'837
16 29'694 29-749 29'756 '711 •665 '639
17 '672 '647 '642 -729 -724 •654

18 '650 '655 '657 '665 -642 •575
19 '689 •762 -739 -784 '824 '861
20 -849 -702 '832 '837 29-850 •848

21 '847 29•912 29-918 29·972 30·005 29•991

22 29'866 30-046 30-028 30•009 '078 30-076
23 30'002 '066 '181 '168 - •259

24 -289 '297 -359 '358 •336 -368
25 '287 '303 -336 '262 •356 -334
26 '341 -314 '289 '291 '246 '254

27 '209 '219 -196 '152 '186 '183

28 '179 '189 •226 -202 '208 '208
29 '208 '228 -213 -167 '137 '131
30 '125 •177 -197 •919 •319 '313
31 30·307 30'400 30-433 30•489 30'529 30-545

NOVEMBER 1875.

1 30*627 30·615 30-615 30-752 30'701 30-705

2 -605 30•607 30-506 30·409 30-244 -167

3 '012 29.912 29'807 29-841 29•913 -015
4 *118 30·205 30-205 30•246 30-311 '203

5 '160 '170 '198 '221 '274 •274

6 '313 '293 '311 '197 '123 '186

7 '171 '193 '193 -183 -246 •241

8 '225 -245 '263 -295 •351 '443

9 '475 '475 '500 •476 '479 '500

10 '538 '568 •501 •559 •574 •613

11 •646 '790 '755 '781 '846 •877
12 -746 •788 .763 •755 '636 '613
13 '626 '476 -511 '520 '464 30-407
14 30-347 30'221 30-211 30*109' 30'039 29'973

15 29·948 29'968 29'898 29-901 29'894 '881
16 '860 '838 29•785 29'789 29'861 29'898

17 '935 '975 80'013 30'049 30'059 30'043
18 •918 '973 29,931 29*839 29'879 29'741
19 '803 29'892 '922 '913 •947 29'948
20 29·953 30'005 '919 '929 '924 30'011

21 30'031 30'006 '948 '939 29'858 29'823
22 29-805 29'868 29'871 29*932 30•012 30-049
23 30'059 30•109 30-127 30-100 '016 '229
24 '229 '309 '301 '245 '178 30-169

25 30-104 30-091 30-111 30·129 30-028 29•931
26 29•948 29-'919 29'903 29-921 29'874 29'954
27 30'025 30-200 30'216 30-291 30'346 30'379
28 '386 •402 '405 30°400 30,323 -253
29 '233 •161 •021 29,954 29-994 '018

30 30'056 30'051 30-148 30,156 30'1DI 30-099

F
F 4



DECEMBER 1875.

DJate 4 P.31. 8 P.3. Midtight 4 A.31. 8 A.M. Noon.

1 30'05S 30-053 30'038 30-091 30'124 30.091

2 30°053 29.886 29'841 29·731 29•737 29-738

3 29-788 29'7ý8 29•825 29-951 29'953 29-946

4 29•813 30'015 30'242 30'415 30'513 30,569

5 30*550 •560 •a0 •453 -401 •371

6 •310 •327 '349 •399 -432 -502

7 •479 *462 '379 '340 •274 285

8 '276 •312 30-319 30,377 30'290 30•207

9 30-101 30•016 29-873 29-796 29·649 29•591
10 29-623 291573 *476 '352 •257 +252

11 -172 '102 '039 •052 28·995 *042
12 102 •287 •411 -499 29•617 -707

13 -775 -751 -715 •717 *737 '705
14 '715 -707 •687 '675 -627 , 645

15 '582 •487 •386 '517 '237 211
16 -211 *227 •187 157 197 *257
17 '296 336 '381 •410 '432 •447
18 '419 416 447 405 •382 -399

19 '361 '294 *207 -262 '253 -302
20 '222 -164 •298 -262 -225 •249

21 '223 '214 '175 '195 -118 '249

22 '287 '314 '367 '380 -403 '452

23 '452 '389 '439 '462 •450 '532

24 -597 '712 '732 '823 -910 '916

25 '961 •938 '899 -749 '790 •777

26 -735 '672 '650 '616 •598 '602

27 •652 '772 '650 •603 '538 '432

28 :314 '262 '154 '057 -058 '098

29 '134 '182 '202 *245 '318 '391
30 -471 '526 '584 '600 '602 •591

31 29-623 29.196 29.576 29·599 29-518 29•534

JANUARY'1876.

1 29-529 29'656 29'553 29•525 29-574 29'544

2 •514 '485 '529 '436 -548 •612

3 •537 •449 -447 '449 '163 '244

4 '309 '311 '347 •335 •372 '424

5 +471 •529 497 -500 '572 -539

6 -557 '639 '709 29'757 '843 29'880

7 29-859 29-881 29-959 30'002 29•998 30•109

8 30-137 30'209 30'161 30'168 30•113 30.017
9 29'919 29'762 29-605 29'468 29-579 29•462

10 29-490 29-662 29-801 29-044 30-070 30°214

11 30·216 30-246 30-151 30-002 29-905 29'718

12 29•703 29·629 29-554 29'528 •495 '511

13 '344 '643 '659 '670 •759 '689
14 '661 -634 29•607 29-614 29-709 29·723

15 29-835 29-926 30'026 30'037 30'146 30-233

16 30-225 30·253 '207 '145 '081 '064

17 '034 '054 '107 30-120 30-159 30-189

18 30'179 30-145 30-049 29'962 29-984 29'949

19 29'859 29-862 29*844 '833 '849 '722

20 '725 •618 -568 '565 +497 '610

21 '620 •602 '620 '583 '583 '537

22 '475 '465 -322 '253 -142 '167

23 '132 -110 -130 -101 '161 '143

24 -262 '242 -270 '286 -296 '340

25 '387 -463 '561 '640 -754 '801

26 '580 '751 '602 '500 '463 '514

27 '471 -449 '476 •457 '620 '741

28 '805 - '738 •854 '859 '835

29 '843 '833 '807 '728 '682 '633

30 '634 '611 -509 '617 '440 '384

31 29•416 29-411 29-426 29-432 29'600 29,496

FEBRUARY 1876.

Datel 4 r.. . 8 P.n. {Midnight 4 A.3M. 8 A.31. Noon.

29-529

29'634

30'314

29-470

'378

'651

'587

'948

29-921

30•106

30'164

29'961

30-358

-472

'380

'476

30°224

29'921

29'786

30•089

29'803

30-026

'429

30'129

29'721

29*853

30-151

'158

30'079

1 30*053

2 *144

3 30'083

4 29-929

5 '784

6 29·989

7 30-024

8 '094

9 '351

10 -149

11 30'134

12 29'561

13 '999

14 29-893

15 30'010

16 •181

17 '488

18 30•189

19 29-657

20 30+128

21 29•776

22 30*390

23 '506

24 •178

25 •380

26 '313

27 '119

28 '276

29 -151

30 30-273

31 29-914

29-5155

29·783

30-279

29•333

•659

'634

,644

•863

29'998

30-096

,131

•038

'311

'462

'362

•467

•191

'836

30.089

29·831

30'141

'346

30-041

29•736
30-057

'123

'183

30'083

29-484

29'928

30-178

29'237

•589

-628

,728
29•841

30-019

-128

-144

'067

'469

-467

•422

-415

30°120

29'744

29'949

30-012

29-849

30+224

30'298

29•959

29'698

30-109

'201

'131

30'161

MARCH

30•094 30-119

'103 '176

30'097 30-044

29-964 29'921

,784 '799

29•994 29'984

30'041 30'039

'184 '256

'854 '333

'211 30-124

30'099 29-991

29'711 29-809

30'024 80-023

29*838 29'883

30'053 30'053

*274 -286

'463 '398

30-051 30-016

29-789 29'898

30'077 30-015

29'766 29*833

30'358 30*416

'512 -423

'286 '296

,410 •580

'129 30'066

'016 29'943

,341 30,321

*147 •446

30'221 30·175

29•894 29'841

29'532

30'016

29-979

•163

'632

'557

'789

29-891

30-035

'131

'189

'195

'436

'388

•466

30'404

29•994

'658

•981

•984

29•818

30'345

30-236

29-959

29•552

30'023

•184

30-159

29*995

1876.

30-088

'149

30'061

29•845
'824

29'966

30 081
'242

'296

30·200

29•953

29828

30'009

29'909

|30·127

'309

30·339
29·919

30'019

29'967

29-849

30-536

•399

•264

'139

'131

'204

'428

30'095

29•843

29•588

30-184

29-695

-156

•719

'569

'801

29-908

30·005

•155

'043

'194

'506

'395

-422

30•359

29-929

'673

-999

-941

29·959

30-366

30-218

29-964

•568

29•994

30·115

'174

30-036

30•'061

•094

30'046

29-811

-796

29-924

30-090

'338

-211

30-156

29'843

'913
.930

291905

30-159

•277

30-230

29-749

30•109

29-982

29-962

30-448

'315

'396

'374

'045

-161

-187

'346

30'050

29·833

29-579
30'283

29*517

'258

'687

'537

•810

29901

30'109

•151

'024

'288

'490

387
-409

30'299

29•901

29'719

30'042

29'879

29'906
30-431

30-141

29'801

29-704

30'101

-129

'141

30-049

30'124

-084

30'118

29'789

'967

29'929

80'082

•276

'244

30'114

29-611

'949

'931
29'948

30'209

'474

30'153
29'641

30'136

29•829

30·183

'456

,237
'380

'310

'041

-181

*149

30°306

29•979

29*829



Datel 4 P.x.

1 29'769
2 29-971

3 30'024

4 139

5 422
6 •507

7

8 -

9 -

10 -

11 -

12 -

13

14 -

15 -

16 -

17 -

18 -

19 -

20 30•579

21 •447

22 •215

23 30-078

24 29-995

25 29-968

26 30·075

27 *289

28 666

29 •690

30 30-646

30'337
'178

'081

30-253?

29 862

'894

•842

29'919

30*066
'111

-133

'268

•256

30,234

29876

'868

•818

•681

719

-783

679

29-586

30•277

-189

•041

30-255?

29•859
• 855

-857

29'907

30·089

•134

•001

,171
-281

•265
30•184

29-769

'848
'906

'806

29'898

30'035

30'201

29-950

-772

704
,669

.645

.563

707
•707

29•-516

8 A.ma 1 Noon'

APRIL 1876.

8 r.m. iMidnight 4 Ax.

29•759 29-801 29-832

29-997 30-044 30-012

30-041 -071 -038

•144 '261 300

-415 '519 -450

'488 •500 80-441
•251 '241 -

-659 •632 -

-603 '608 -

,493 •459 -

•299 •314 -

'373 •364 -

-137 -127 -

-157 *227 --

• 497 •512 -

'55 49 --

• 444 '501 -

•406 •334 -

'520 '570 -

'628 •598 -

*407 '376 -

•225 '192 -

30'068 30'012 -

29•978 29•949 -

29•958 30-002 -

30-099 -129 -

332 -396 -

•691 •651 -

686 -626 --

30'446 30-425 -

MAY 1876.

30'226

30- 159

29*844

-921

-970

-'818

29-888
30 - 003

-082

30-082

29-920

30-232

-238

• 332

30 ·062

29-878

'827

'879

29•769

30-031

-031

30-156

29-761
-679

•677

-717

,614

597

o729

9679
29•467

29-898

30-032

,042
•283

•500

•354

'264

610
,562
•311

' 350

'312

• 106

-*868

' 514

•454

• 426

,554

•596

'506

- 268

- 124

30'018

29-943

30'013

*124

•595

,729

,544

30·387

30°217

30 136

29-921

•901

,954

- 802

29-897

30-027

-086

•041

30'239

29-911

29-910

30 000

163

30'101

29 753
- 707.

· 651

'759'

•635

• 626
749

-679,

29 411

Date~ 4 r.1~r.

29•959

30-054

« 091

' 365

-515
- 338

•590

-553

-318

-337

•233

-095

-421

-555

-454

- 429

• 573

-631

-279

-213
•148

30'026
29·-888

30-048

•231

•602

715
•461

30-365

JUNE 1876.

8 r.m. Midnignt 4 A.m. 8 A.3r. Noon.

29-395

530

•682

'796

'857

823
'809

• 765

•846

29*975
30•019

29-999
' 886

-746

*761

'823

•948

-923

-967

,704

-679

'633

'893

•944

796

-792

,755

- 659

,661

29-587

29-425

• 560

-717

-879

-858

-807

-766

-783

-871

29-956

30 -009

29•989

-889

-744

-781

-879

• 953

.979

-627
• 725

-773

-903

•9250

•810

,795
'745

-661

621
29·379

29*411

*583

,714

- 886

- 863

' 942

-757

-788
,903

29-973
30 ·051

29-971

-809

•748

-789
' 919

-969

•966

- 969

' 631

29•745

30-015

30-015

29-958

'807

-787

•761
-683

-612

29-597

• 833

•931

-747

• 829

891
29-971

30-007

29 932

•774

•738

•808

•946

•971

,944

-907

•624

-821

,946

-935

'911

-790

' 775

•738

•669

-539

29-410

29-463

,603

*772

« 866

*851

'931

,753

•859

,962

29·991
30'019

29-914

-784

-739

, 799

•951

j -961

-957

-851

-624

' 861

•941

-925

'891

-803

-771

-658
•659

•489

29-419

JULY 1876.

29-449

•509

716
-887
-751

-768

-718
•811

-755
•817

-725

•623

-473

•504

614

717
• 757

717
- 672

-689

-494

-189

,043

•287

'074

-454

• 662

- '853

•472

•507

29-619

29-448

-546

'736

-823

•707

•768
-761

-791
-795

-827

-725
-616
•456

-5364

•617,

* 747

-757

-729
-•690

•384

•219

- 093

-297

•147

•474

'711

-837

444

554

29-541

29-449

,611

-741

-827

-697

-761

•805

-'751

-808
• 853

-718
-589

-479

-587

-652

-747

-764

,717

•740

-669

-281

212

-114

•277

-267

• 514

-773

'789

•437

•622

29•481

29,449

- 727

'746

'821
-703

'719

-833

-711
'805

-808

- 693

-554

-484

-567

-577

•767
•744

•672

-697

'657

-204

-200

•237

•279

-297
541,

-816

-719

• 681

29,-379

29·467
-'697

•766

•819
' 735

-719
• 868

,763

- 825

•788

•683

"S542

- 501

-599

•699

-768

'726

-669

-759

'657

197
•118

-217

190

-377
•591

-836
•657

429

'674

29:359

29-494

-701

-771

-795

-748

-713

•839

-745

"780

-775

-663

* 509

,491

• 604

•704
• 769

•707

-649

'739

-547

189

'094

-217

*110
•434

•631

-816

•577

•419

• 651

j29•349

29-490

-643

•789

-799

-872
- 846

-778
' 859

29·978

30-006

30-011

29 - 889

•804

-726

-829

-961

-951

-947

-677

-639

-898

-893

• 935

-844

'817

-755

-711
-677

-627

29-431

30-350

'186
-116

30-1lii

29-888

* 939

•829

29-919

30-061

-109

.093

30-246

29 - 823

29-860

30,018

* 128

30-128

29,757

* 653

-617

-745

.516

•669

777

29·611

H 407.



AUGUST 1876.

1 Midnight. 1 4 A.X. 8 A.i.

29'316
-401
'331
•264
'522
'896
•901
-756
•577
-•726

•886
•936

•744
-699

'667
•563
•624

•509

- 697
'903
'996
-961
•676
•691

• 878
'841
'685
•999

2929,
29'776

29'325
'421
-261
*303
'601
'901
•881
' 786
•519
707

'911
•951
• 809
-575
•705

'652
•595

•504

-589
•712
-958

'981
•895

-674
'671
-816
•786

29•703
30-041
29'928
29•711

29-332
•447
*244
-365
-615
'89G
-851
*729
•585
* 781
-921
-951
•800

'480
- 712
- 612
-602

-477
* 584
-627

29•993
30 • 009
29•853

• 697
-777
• 881
-776

29•806
30-059
29•920
29-579

Noon.

29•327
537
214

•389

29-597
30-023
29-751

-739
-610

•788

-907
' 954
« 800
•720

-739
•595

-668
-497
'632
•699

30-049
29-997

-786
-725
•803
•819
-708

29-829
30'001
29-897
29-579

Daily Observations on the Atmospheric Pressure, 1875-1876.

2 r.. 4 ..

29-59 29-584
- -531
'557 -562
- - 589

-- -555

-466 -510
•930 -970

-- '907
29-907 29-907
30-132 30•122
29-752 29-727

-- -775
•960 -957

29944 29•960
30·050 30-076

29·700 29-703
-884 '886
•788 '771
-371 -

'07 630
•804 '805
-- •789f

-- •544

29•715 29•743
30-000 30-013
30•062 30'051

-- 29•868
-- •660k

29•688 29·673 j

29-524
,541

-585
. 584
-535

29·552
30.010
29-890
29944
30•105 
29•718

-782

29•963
30'076

29-706
-883
'763
•367

'657
• 809
-789

29-782
30'033
30•035
29*917

•656

* 793

29•637

H.M.S. "ALERT."-AUGUST 1875.

8 P.Mr. 10 P.Mr. ~M16niht 2ÀA.M. 4.&A.M. 6 A.M. 8 A.M. 10 lOAi. fNoon,
29-536

'552
-584
'589
• 528

29-549
30-030
29-886

29-980
30-068
29-722
29-770

30·001
30•060
29-860

• 717
'889
• 665
•375
• 705

'754

•544
29-808

30•002
29·835

•656
-794

29-598

29-516
-564
-574
-589

- 525

-855

29'999
30-052

29-752
•788

29-908

30-003

29-815

•877

•413

•842

-744

29-796
30•042
30'020

29•853
29•558

29-476
•551

•585

• 594
29•497

30'080
29-863
30-018
30 004

29-755
•797

29-880
30 - 005

30«082
29•795

•734

• 863
•629

•417
'722
•786
-706
-549

29•835
30'037,
30'007

29672
'838

29558

29-469
-561
•583
-605

29•457

30-101
29•857
30 - 35

29•992
'777

29-875
30-028
30 055
29·785

. •758

'856
•613
•455
'722
'850
•674
'534

29•857
30-045
29'992

•685

29-588

29'588
•593

•623
• 455
•712

29-856
30•055
29*970

•796
'885

29-878
30,044
30-043

29-771
'787
-856
-686

-477
•742
•832
-649
•580

29•860
30-063
29•980

•762
•695

'826
29-495

29-427
•586

'627
'435

29-874

30 -088

29•926
-793
•925

-29,872
30'060

29-772

•852

•768

•818
-613

29-882
30-065
29•971

-771
•692

•802
29-476

29-425

•581
•5397

• 621
-453

29-782
30•067

30 133
29-888

•791

'930
29-876
30-057
29-995

-745

•848
-849

.508
•591

29-599

30-055
29•946

•746

-713
•773

29•481

29•570
-612
•458

• 981

'818
• 7938
•960

29 -905

30-038
29*971

'604
'786

'570

29'973
30'070
29•915

,727,
29*716

29-448

.559

.594
•472

'870
•971

29-921
30'143
29,758

-788
*965

29-938
30-049
29-943

-721

•854

-806
-423
-610
-805
•824

-703
29-982
30-074
29•890

•706

-7Ï6
•791

29-502

4 P.x. 8 r.m.

29•384
•401
•194
•467

29•814
30*016
29*731

•673
'627
-834
• 954
-911
-754
-734
• 729
-607
• 682
-502
* 684

29-808
30-056
30-006
29-766

• 733
•817

-796
•671

29-876
30-048
29-914
29•621

Date.

3
4
5
6
7

l0

12
13
14
15
16
17
18
19
20
21
22
23
24
2
26
27
28
29
80
31

29•361
'347
•214
•521
•806
*996
'756
'627
,649
,873
-831
-881
-751
• 707
•704

,645
•647
•512
-739

29•818
30•023
29•941

•703
'693
•832

•891

-668
29-936
30'007
29-889
29-679
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FLOEBERG BEACH.-SEPTEMBER 1875.

Date. 2 P.M. 4 r.a. 6 P.M. 8 P.M. 10 .a.iM tdnigt.1 2 A.M. 4 A.M. 6 A.M. 8.M. 10 A.M. JNoon.

1 - 29•571 29·557 29•520 - 29•444 29-349 29•349 29,327 29-338 - 29-431

2 29-436 •457 '565 '474 29-467 -453 •457 -4Z7 -432 '431 29,425 *405

3 '415 *425 *450 - '511 •498 •524 '528 555 *590 - -

4 - '661 *677 '707 741 •735 '756 •763 '765 -771 •765 •758

5 - 729 •729 '730 -710 •708 •758 '723 '701 *699 '670 *669
6 .654 '640 •698 '652 29-650 99•630 29•618 29•627 29•675 29•664 29•755 29'800
7 29•835 29,903 '981 •960 30'023 30•029 30·062 30-074 30'071 - 30'062 30-050

8 30'031 30-024 '971 '954 - 29•856 29*851 29'818 29-793 '774 29-755 29-735
9 29•707 29-708 '696 '707 29-707 - - - - - 715 .682

10 •683 •696 •707. •697 •688 •670 '698 •626 •560 *596 •490 .503
il '511 •494 '595 •506 -429 •394 •398 -309 '373 *373 '362 -360
12 •342 •309 -313 •335 •423 *403 -402 •422 1405 -396 •373 '356
13 '360 •344 '879 '406 '380 '405 •408 •449 '456 •404 -331 '284

14 •261 -250 '211 •211 - - •267 '312 '308 - •311 '357
15 '377 '410 '415 •365 '336 «297 •321 '823 *376 - '439 '436

16 29-470 •530 '553 '541 •615 595 -580 - •565- •578 •578 •597 •597
17 - 30'644 29'697 29'639 29'618 29'612 29-585 29-615 29·649 29•697 29'747 29*802
18 - 30'007 30-089 30-122 30-142 30-213 30-195 30-210 30-219 30'208 80•192 30,179

19 30*142 '138 '138 -138 •139 30·050 '015 29'992 29,995 '011 30,032 30«039
20 30'052 30-084 30•052 30'094 3Q-102 - 30'117 - - 30'097 - -

21 - - - - - - 29•848 29•857 29•790

22 29-730 29,685 29•649 29-572 29'572 29•502 29-514 '518 3529 '421 *515 '515
23 •511 •521 - -582 •605 -631 •615 '636 '618 '621 '632 '626
24 •598 •597 •594 '571 - - . 464 . 506 '551 •511 •511 '519
25 -497 '502 -536 *528 - '510 •569 •594 •635 '657 : 635 •691
26 '738 '751 - '738 '856 •860 •937 '939 '926 '935 •973 •981
27 '930 •945 '875 -915 •910 •910 •786 •869 '904 '897 '926 '854

28 -811 '861 •752 - '698 .. 710 •734 '729 '694 •737 '681 •701
29 -711 '748 -755 •815 '804 '833 •830 '830 '842 '864 '954 •858

30 29'928 29-848 29,831 29•835 29•831 29,823 29-787 29-784 29,864 29-854 29'915 29'845

FLOEBERG BEACH.-OCTOBER 1875.

Date. 2 r.x. 4 r.x. 6 r.m. 8 r.X. 10 r.. Midnight. 2 A.x. 4 A.m. 6 A.M. 8 A.M. 10 A.M. Noon.

1 29,729 29-805 29'843 29'778 29*808 29'780 29,825 29,827 29'837 29-826 29'755 29-768
2 '825 •848 '789 '835 '878 '875 -915 '921 '926 '836 '911. 888
3 '888 '901 '894 '891 '916 •945 •875 •905 '919 •924 •891 •918

4 '905 '880 '934 '911 '938 '900 '925 •916 '915 •915 '915 '915

5 '919 '938 •945 '945 29:912 29•913 '891 '908 •892 '886 •910 •922
6 '921 '943 •810 •937 30•000 30•005 '918 •925 -934 •939 •903 •920
7 '922 '925 29'957 '990 29'988 29-923 '943 '936 '916 •915 '920 •924

8 •994 '939 30*019 '909 '902 •848 '785 •743 '761 '72l •648 '613

9 -594 •595 29:596 '518 '490 '518 •554 •526 •604 '516 '520 •513
10 •505 '525 •585 '588 '618 '638 •623 '694 '716 •710 '712 ý735
11 '794 '772 •780 '845 '818 '818 '798 '830 '861 '855 '862 '859
12 - '864 29•864 29'899 29,902 29'883 29-891 29,953 29•961 29'963 29'970 •986 29;994
13 29-977 30*001 30'029 30'001 30•012 30-034 30'033 80•039 80'008 30'025 29•986 30 005
14 30'043 '039 '004 '004 '007 29-984 '037 30'034 80'052 30•043 80'067 30 089
15 30-084, 80'106 30-146 30'079 30-014 30'037 30'003 29'948 29-880 29•840 29'826 29,714
16 29·702 29•651 29-724 29•691 29-691 29-691 29'599 - '631 '631 · 656 •696 712

17 656 •619 '703 -685 '684 721 '789 '664 •724 '704 '701 '656
18 '694 •574 •535 651 '638 643 '615 '681 '689 '689 -703 -663
19 '663 •616 '694 :•698 '699 722 •711 '644 '791 '805 •803 •909
20 '829 '826 '851 •838 •914 i928 '814 '817 '810 '824 '829 *833
21 •934 •932 '806 '725 '831 856 29*929 29'932 '904 •912 29'934 29*912
22 29*945 29 998 29-902 29•977 29'970 29 936 30-006 80'015, 99•937 29*892 30'027 30-015
23 80'035 30•025 300036 30-062 30>067 30 06à '086 29986' 30•027 80•019 -084 '084
24 '181 201 '224 264 302 290 '237 30•222 '207 219 '179 181
25 •241 '215 '232 -204 •220 *223 225 228 . i270 '290 "292 '242

26 '285 •285 '288 '299 '292 '282 '275 -281 -'281 '237 '247 '247
27 '214 *à20 •225 '-217 •,214 '212 •213 '181 ,•199 199 •177 '187
28 '152 •152 .153 '216 167 168 '216 *219 •208 •136 '159 i222
29 ,194 224 *192 179 199 199 192 •184 '128 , 127 *12q 113
30 '311 #127 '174 13 ý 119 114 165 •178 '198 •212 238 248
81 -80,251 80'253. 30.'348 80 '351 30-376 .30-422 30-407 80435 830-5 80•497 30'51 30583

G2t
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FLOEBERG BEACH.-APRIL 1876.

Date. 2 ?.M. 4 P.M. 6 P.X. 8 P.M. 10 P.M. Midnight. 2 A.M. 4 A.M. 6 A.M. 8 A.M. 10 A.M. Noon.

1 29*828 29-808 29'818 29'802 29-810 29-825 29·840 29*843 29-858 29•855 29•915 29'930
2 30*005 29-987 29'954 29-984 30'012 30-035 30·027 30'030 30-010 30·002 80'002 30•005

3 30-015 80'028 30·035 30035 30-042 -032 - - - 028 '135 145

4 - ·188 - *200 - •228 - - - •275 - *285
5 - '305 - •831 - •341 - 30-355 - •362 - •392

6 - 408 - 422 - '440 - - - '305 - •278

7' - 180 - '192 - •205 - - - 808 - •325

8 -- 355 - 352 - 382 - - - 422 - •502

9 - 552 - '592 - *592 - - - •458 -- •411

10 - '875 - •350 - •382 - - - 320 - •340

il - 3417 - '20 - •320 - - - .322 - '332
12 - 350 - 830 - •320 - -- - 250 - '150

13 - 159 - '150 - •122 - - - 122 - •182

14 - -152 - *200 - •190 - - - •421 - •425

15 - -407 - •430 - '442 - - - 482 - '500
16 - 494 - '459 - •484 - - - •440 - '417
17 - '97 - '894 - '412 - - - -399 - . 399

18 - 409 - 422 - '442 - - - •517 - -527

19 - '552 - '597 - •602 - - - 612 - 624

20 - '642 - '624 - 609 - - - •604 - '584

21 - '547 - '517 - •464 - - - '344 - '304

22 - '264 - '242 - •194 - - - 30-144 - 80'122

23 - 30'099 - 30'084 - 30*062 - - - 29-994 - 29994

24 - 29'959 - 29'989 - 29-919 - - - 930 - '924

25 - 29'977 - 29,922 - 29•930 - - - 29-974 - 29·990

26 - 30'024 - 30'047 - 30-107 - - - - - 30-155

27 - '209 - '249 - •369 - - - 80•639 - •572

28 - '587 - •563 - •582 - - -- •49 - •556

29 - -639 - ••563 .- 555 - - - - •444

30 - 30•392 - 30-872 - 30,370 - - - 30'877 - 80•380

FLOEBERG BEACI.-MAY 1876.

.6r.M. 8.M. 10.M.4 . 6 A.M. 8 A.m. 10 A.M. NOOn.Date. 2 -»x 4 i____ 6 1».X. 8 ____ l_01___1M git

30-870
•224

80•144
29-974

•867

•887

,824
29*892
80:027

'062

,015
•227
'238

,247
30-230
29 '938

•765 I
•858
•837

29'802
30'004

'089

30'192
29•777

'715
-602
.747

'549
'677
,714

29'589

30'367
-•194

30-114

29 969
'867
•850
'767

29•880
30-020
80'072

29'958
30-252

•238
-144

30-217
29'867

-728
••878

•810
'850

29*964
30'122
30'094
29*770

.725
- -615
* '734

559,
- •695

'729
29-564

30•320
•164

30'097
29-944

'855
'840
•734

•942

29'978
30*038
29•878
30 '224

'230
-'220

30'197
29,820

'717

'908

•789

'884
29,976
00' 134
29,967

'742
'718
•627
•669

'552
,717
•712

29'515

80 227

29 '954
0- 128

30*250
80*162
29*974

'914

'867

'784
'897

29 980
30'015

'002
•235
-222
'227

'230

30-152
29•862

•698

•655

-755
29%944
30·022
30-234
29'807

'698
•678

"745
.592

-645
*719
'715

29-402

30*237
30•159
29-992

•887

'864

,767
29-902
30'010

'025
•002

•238
'205
'222
•227

30-058
29•775

'778
'777

29,954
80,060
30'214
29•794

ý 705
'625

'752
•567

•655
-717
712

29-372

H 407.H



FLOEBERG BEACH.-JUNlt 1876.

Date. 2 r.31. 4 r.m. 6 P.M. 8 P.Mt. 10 P.Ma. Midnight. 2 A.M. 4 A-M. 6 A.M. 8 A.M. 10 A.M. Noon.

1 - 29-397 - 29-394 - 29·409 - - - 29•492 - 29,499

2 - •527 - •554 - '577 - - - 657 - *691

3 - •693 - •687 - •689 - - - •747 - •754

4 - •807 - '814 - •820 - - - •848 - •855

5 - •850 - •847 - 840 - - - '842 - •858

6 - •868 - •875 - 862 - - - 875 - •870

7 * 852 - •848 - •828 - - - '805 - •798

8 - -798 - «788 - •83 - •- - 29'862 - 29•881

9 - 29-921 - 29•975 - 29•992 - - - 30.020 - 30-015

10 - 30-022 - 30•015 - 30•008 -- 30023 - •028 - •040

11 - •044 - •104 - 30•060 - 30•077 - 30-054 - 30-035

l2 - 30-030 - 30•007 - 29-987 - 29-970 - 29'932 - 29•940

13 - 29•930 - 29-857 - '835 - '821 - 810 - *808

14 - •798 - •798 - •802 - •780 . - - •812

15 - -789 - •799 - ' ''799 - . 789 -- 844 - *864

16 - 858 - •875 - 29-882 - 29•900 - •932 - *985

17 - *990 - 990 -, 30•000 - 30-002 - *987 - •984

18 - 'b79 - -972 - 29·974 - 29•974 - 984 - '980

19 - 960 - -950 - 927 •894 - •820 - •785

20 - •717 - •669 - '637 '629 - •615 - *615

21 - •604 - •614 - •647 - *697 - *784 - •805.

22 - - - 892 - '914 - •917 - •909 - •894

23 - •848 - •851 - '824 29•789- •792 - •831 29,861 •891

24 - -881 - '889 - •879 '8719 *869 29-854 •849 - '889

25 - •882 - '848 -- '718 29•721L •721 29-676 •666 - •674

26 - •684 - -679 - •664 - •644 - • 638 - •675

27 - *720 - •735 - •747 - •767 - '780 - *767

28 - •732 - '717 - •692 - •714 - •718 - •694

29" - 692 - •669 - '619 * 589 - •589 - '522

30 - 29°417 - 29-417 - 29-379 - 29-385 - 29-407 - 29·405

FLOEBERG BEACH.-JULY 1876.

Date. 2 r.X. 4 r.•t. 6 r.x. 8 r.X. 10 r.M. Midnight. 2 A.M. 4 A.x. 6 A.M. 8 A.M. 10 L. loon.

1
2
3
4

5
6
7
8

9
10

12
13
14
15
16
17
18
19
20
21
22
23
24

25

26
27
28
29
30
31

29'167

.639
'844

-534

29-469

29-407
'497
•750

•778

•770
•768
•725

'784
•750

•768

'745
'619
•480

•580
•653

•740
•788

•665

•688
'483
•213
-019
•305

•165

•472

•664
•869
•543

•499
29-582

29 173

-687

S828

29'560

29-386
-540
•757
•792
•728

•758

•737
•782
•755
'779
•725
,597
•472
*597
-665
'760
•785
•765
'710

•673
•360

•215
•017

•320

•203
•525

-748
•802
'469
•588

29-557

29'227

'752

29'•404

'599
•767

'800
•727
•737
*739
•754
* 755
•761
•694
•574
•507
'610
•682
-798
•782
:738
•720
-638
'•215
'-199

084
•315

•446 •429

'613 '632
29•541 29'472

29'299
•560
•800
•764

•439.

•642

29•435-

29•434
•667
•760
•832
•724
•700
•746
•742

•777

''774
-700

•567
•515
•630
•697

•810
•785
•730
'738

•605
•237

'139
-124
•317
'327
•561
•806
•742
•439

•649

-93
-57
-81
-73
-41

1 29-379 29'877 1 29-377

29•459
'723
•780
'890
'768
•685
,787
* 742
'798
'769
•690
•524
•547

•637

•699
•810
•785
-695
'720
•618
'137
•109
•227
•247

•381
•593
•846

.417

29-178
-416

*611

*854

29 *427

29-469
•751
•780
•800J

•768
•708
•794
•743

•774
'748
•648

•509

•567

•633
'720

•798

•685
•712

•548

•210
•004

-265

-171
'389

•620

•843

•419

•624
29·365



H.M.S. "ALERT."-AUGUST 1876.

Date. 2 P.M. 4 r.M. 6 P.M.J 8 P.M. 10 P.M. Midnighti 2 A.M. 4 AJL 6A•LX• 8 A.U. 10 A•M. Noon.

29•352

-440

•365

'259

'540

'865

.833

'687

'887

'961

•847

,731

•715

'685

•588

•642

'588

29-687

30-018

29*928

29-685

•888

-884

•694

29-945

29·778

29'339

'470

'313

•252

'550

•903

•918

•816

•721

'961

•847

,759

*705

'665

•581

•636

•533

'685

•892

•948

*724

'694.

•875

•978

975

29-772

29'322

•480

•310

•812'570

'899

,924

•831

•582

'728

'897

'961

'785

'759

•603

'603

•546

29'667

30'043

29•938

'694

'717

'903

•825

'752

998

'935

29,744

29'325

•468

.303

•355

•608

•938

919

•848

•572

*789

'904

'961

•750

'729

,584

'576

t581

,667

'937

*905

•686

.737

•902

29-795

30•015

29'925

29-678

29'822

•463

'263

'352

'628

'.962

.844

'580

•747

'882

'991

'755

'750

•738

•621

•600

-553

-581

•§57

•937

•895

-687

•738

'897

•777

-29•784

30-102

29•920

29-598

29-322

.438

•263

-873

•661

•968

•889

•851

•7783

'920

•991

•755

•755

,741

'601

•602

•526

*621

•623

'937

•847

-680

•751

•744

29 803

80'062

29-894

29•575

29-335

•440

•223

.395

•99ô

'821

•836

'617

•944

•757

•755

'743

•593

•620

,506

'617
•617

'930

.'800

'719

•765.

•927

'730

29•851

30·056

29 948

29,570

29845

.443

•225

'407

29'713

80'008

29•816

•826

,,617

•848

'945

7e3

'741

•606

'656

-506

•617,

29•657

30'056
29-892,

•802

;•724

•789

'924

'710

29*842,

30-060

29-915

29·567

29-377

-415

•2083

•457

29-741

30-012

29•860

'826

'634
-68

'946

'924

'750

'741

-731

'606

•629.

-

•673

29*687

30·Ó37

29•962

.895

'818

'930

•692

29*887

30,052

29•929

29,600

29'377

'418

•190

'482

29é740

80-029

29-822

,631

•.875

••'961

916

*748

741

~731
•606

'649

*511

680

29*792,

80'032

29 970

749,

699l
•820

'907

2696

3890

•918

29•626

29-397

'395

'237

•515

'986

860

,842

•656

•883

'966 -

'894

-753

'723

•782

'590

' 643

'675

29·797

30'028

29•972

7744
.702

•838

•900

'690

'912

29·878

29°377

-249

•515

'804

'954

'830'

•852

•666

•875

'.964

"845

•758

'723

'728

'580

'636

'513'

•675

'839

'990

'973

•714

,708

•848

'879

'697

•935

•997

'838

•695

't .

t 7. , . . t

- *tt t

t. . t t t t . t.
7 .. 7.

t t .. t t. t, t' 't. -t

't., t

''t 't

-'j t I t. *'*''

't '. ' 't s
'j t ''t

H 2



Observations on the Temperature of the Earth.

FLOEBERG BEACH.
On the 26th September 1875, a thermometer five feet and a half in length, which

had been specially prepared for such observations, was sunk into the ground with its
bulb at a depth of 18 inches below the surface. On the 3rd January 1876; finding
that a snow bank had collected near the thermometer, it was moved. The second
position was on the brow of a hill, about 50 feet above the sea level, where the snow
did not collect to any appreciable extent during the winter. When filling in the hole the
earth was broken up and water puured over it to render it as nearly as possible the same
as the natural ground.

On the 1st October the mean temperature of the earth at the depth stated was
+12°·5, the same as the mean temperature of the air at the time.

From that date it gradually fell throughout the autumn and winter until it registered
a mean temperature of - 12°-0 during the whole of the month of March 1876,28 degrees
above the mean temperature of the air. On the 1ith, when the mean temperature of
the air for the previous 53 days was -44°, the difference between the temperature of
the earth and that mean was 32 degrees.

Whenever the temperature of the air was below the freezing point of mercury, the
nercury in the upper part of the tube was naturally affected ; it must thus bave been

frozen on several occasions when that at the lower part remained liquid. Under these
circumstances the register was evidently incorrect.

On the 1oth April 1876, when the first decided rise in the temperature of the air occurred
above -12°, the temperature of the earth commenced to rise, and continued to do so
gradually during the spring. By the 3rd May it had risen to +4°. After that date
the temperature of the air was always higher than that of the earth.

In the month of June, when the earth was about +6°, the mean temperature of the
air was +32°, a difference of 26 degrees, which agrees fairly with the mean difference
during the winter.

On th e 27th June, after the temperature of the air had been for 48 days above +8°,
that of the earth at the time, the warmth had evidently penetrated through the 18 inches
of earth, for the thermometer suddenly registered a temperature of +270.

In July the temperature of the earth was +30°, the highest deeree recorded. When
removing the thermometer on the 27th the ground was found to be frozen at a depth
of 12 inches.

DISCOVERY BAY.

At Discovery Bay a thermometer five and a half feet in length was buried with its
bulb at a depth of five feet on the 24th June 1876. The position was 20 feet above
the sea level and about 50 yards from the beach. The ground was a mixture of ice
and gravel.

On the 1st July it registered a mean temperature of +24°, rising gradually to +27°
by the end of the month. It remained steady at this temperature until the 16th August,
when the "Discovery " left the neighbourhood. '[he thermometer was then so hardly
frozen into the ground that it could not be removed without endangering its being
broken; it was accordingly left in position.

Taking the mean temperature of the atmosphere during July as +26, there was a
difference of 11 degrees between the mean temperature of the earth at a depth of five
feet and the air.



Corrections for Meteorological Instruments, Remarks, and
Meteorological Observations.

CORRECTIONS Fo0 THERMoMETERs.

H.M.S. «, Alert."

Table I. represents the corrections of each thermometer as determined at Kew. At
lower temperatures than -38° and at intermediate degrees between +320 and -38°
the error was found by proportion.

Table II. Nine opportunities were taken to compare several spirit thermometers
together at low temperatures. Their individual readings were then corrected by Table I.,
and the mean of the temperatures thus corrected was found. The difference between
the reading of each instrument corrected for Kew and the mean thus obtained was then
taken. These difference form Table II.

Table III. was then compiled, and represents the total difference between the tempe-
rature registered by each instrument and that of the mean of a number of thermometers
corrected by Table I.

H.M.S. " Discovery."

The observations taken on board the "Discovery " have been corrected with the Kew
correction only. The error of the standard thermometer No. 415 was practically nil
at -40°.

CORREcTIONs POR BAROMETER READINGS.

Each reading of the barometer bas been corrected for temperature and error of
instrument as determined at Kew.

TABLE I.

ConREcTioNs for THERMumE•ruS CALCULÂTED by the ERnRs DETERIUNED at KEW.

Tepn- No. 416. No. 417. No. 418. No. 225. No. 226. No. 227. No. 228. No. 229. No. 421. No. 449.tuZe. Mercury.

+ 32 00 0•O 00 - 0•1 + 0-2 0•0 0-0 0,0 0,0
20 - + O'4 -02 + 0:5 0*8 1-2 -03 +0-8 - -,'

+ 10 -- 07 0.4 0•8 1-4 2-1 06 1-5 - 0*5
Zero - 1·1 0'6 1'1 1·9 3*0 '0·9 2'2 ,- 0•8

- 10 - 1·4 0'8 1·5 2·5 3*9 1.2 2-9 - l'o
20 - 1·7 1'0 18 3-1 4'8 1,4 3·6 - 1*3
80 - 2·0 1'2 2·1 3·7 5*7 1*7 4•3 • 1*5
86 - - - - 3-9 - 118 -

36,7 - - - - - • - - -

38 - 0-1 2,4 l'a - - - 1*9 - -0-1 1*8
39'7 - - - - - -

40 - - 1'4 2-5 4*2 6·6 20 50 - 1·8
40'4 - 2-4 - - - - - - -

48:2 - - - - - - - 5.3 -

44•9 - - - - - 7'0 -

50 - 2·7 1·6 2·8 4-8. 7-4 2·3 5-7 - 2,0
60 - 02 8,0 1*8 3•1 5·4 8•3 2·6 6-4 - 2'3
70 - 3·8 2·0 3-5 5'9 9-2 2-8 7-1 - 2·5

- 80 - 8•6 -2•2 + 8'8 ~65 +10-1 -8-1 +7 8 - -7

tmp"r No. 87. No. 88. No. 89. No. 41. No. 48. No. 287 A. No. 40. No. 42. No. 422.

+110 + 62 0•-1 + 001 8•0 . -2 + 0-1 0•0
92 0-1 0'0 - 0-8 0-0 - - - -
82 0-1 0'1 0,2 + 0·1 '2 0-1 0•& - 0-2
72 0:' 0•1 - 0'1 0·1 02 + 0-1 + 0 1 08
62 0' 0*0 0 0 00 O'2 0-0 00 0-3.
52 0:2 -- 0·1 040 00 0-1 + 0-1 00 0'0 - 0'
42 02 00 + 01 0-0 - 0°1 0°8 0*1 0-0 0•0

+'32 0-1 ô' 08 -01'- 0-0 + 0*I 0,3 - 0-0. 0-0
- 88 + 0*6 + 01 +81 + 0·2 +o7 - 1*7 + 0•9 +03 + 18

H31



TABLE Il

DIFFERENCE between the TEMPERATURE lEGISTEED by each THERMOMETER CORRECTED for KEW
and the MEAN of a number of TanRETRS.

Mean
Tempera- No. 416. No. 417. No. 418. No. 225. No. 226. No. 227. No. 228. No. 229. No. 230. No. 231.

ture.

0 o e o o o o o o o o

-302 - - 00 + 0•7 -06 -'4 +04 +01 - 0-1 + 09

40-6 - - - 0·4 08 + 0-1 0·6 .0,8 0-1 1·9 1·1

426 - - + 12 0-7 -0·6 -0.5 0-4 0-2 2-0 l'8

53.3 - - 07 15 0-5 + 0-2 0•5 + 0•5 2-8 2·6

550 - -- 03 1•4 0'4 + 0°1 + 04 0-4 2·9 2°3

56.8 +1•3 +0•2 0·1 0•6 1-2 - 0,4 - 0-2 0*5 8-1 2·4

64-4 0'4 +0•6 0.8 1·6 1'1 + 01 . 0-8 0•9 319 *3

66-2 1-0 -0-5 1·4 1'8 1•0 0-8 0•5 1-1 3·6 31

-68•8 +1-4 -0-7 - 0-2 + 1·6 - 15 + 0-3 : - 1- + 0-6 - 4,1 + 3'5

TABLE III.

CORRECTION actually applied to the TEMPERATURE -RGISTERD.

CORRECTIONS for BAO3inETERs by comparison with STAXDARD at KEW.

H.M.S. " Aleré."

Instrument. At 28'0. At 28•5. At 29•0. At 29•5. At80°0. At 30-5. At 31 0.

Adie, A. 890 - - -- +001 +•002 + - -

HMS. " qovery.

Adie, A. 417 . -•002 -•002 -•003 -. 003 •.•03 .- 003



COMPARISON OF SPIRIT Tmpxo3mETms AT Low TEMPERATURES.

23RD NOVEmBER 1875.

Thermo. Correctedi Dife
meter. Readng. E eading, fom m eau.

A. 225 -46O +2-7 -43-3 +0066
226 38-0 -4'0 42-0 -0•64
227 49-5 +7-4 42-1 -0-54
228 41 -O -2·0 43-0 0,6*
229 48-0 +5-6 42·4 -0-24
230 37-O -3·6 40-6 -2-04
231 495 . +56, 43·9. +1-26

A. 418 -42-5' -1-3 -438 + 1-16

-341-1

Mean - -42·6

* Adopted standard.

24TH NOVEMBER 1875.

A. 225 -44-o '+2-6 -41-4 +0•83
226 36•8 -3•9 40-7 +0-13
227 47•1 +7-1 40'.0 -0-57
228 39-4 -2·0 41.4 +0.83*
229 46-O 45-5 40-5 -0-07
230 35-2 -3'5 38'7 -1·87
231 47-2 +5·5 41·7 +1'13

A. 418 -89*0 -1•2 -40-8 -087

324,6

Mean - -40-57

*Adoptedatandard.

23RD JANUARY 1876.

A. 225 -59-5 +3·1 .- 56'4 + 1-42'
226 49,8-. -48 54•6 -038
227 63-8 +-7 4551 +0-12
228 52-0 -2·8: 54-3 -068
229 620 +6'6 55-4 +0°42
230 48-0 -4.1 52·1 -2·88
231 64-0 .+.6·7 57-3. +2-32

A. 418 •53-2 -1-5 -54•7 -e•28

Mean - 50498

26Txr JAN.UÂART1876;

A. 225 -57·8 +3-0 -54·8 +1:48
226 48'0 -- 4'7 52-7 -062
227 62-0 +8-5 53-5 +0•18
228 50-5 -2·3 52*8 -0·52
229 60-2 -+6-4 58-8 +0,48
230 46'5 -40 50*5 -2-82
231 62-5 .+6-6 559 +258

A.418 -51-0 -1·6 -,52-6 072

-426-6

Men - -53·32

A. 225
226
f227
228

229
230
231
416
417

A. 418

6TH FEBiRUARY 1876.

-The - Re Kew Corrected Difference
meter. aung Reading.' from Mean.

A. 225 -331 +22 -309 +0-7
226 26-2 -3•4 29-6 -0*6
227 36'1 +6-3 29-8 -0•4
228 28,9 -1•7 30-6 +0•4
229 35·0 +4·7 30-3 +0-1
230 26,2 -3·0 29'2 -1'0
231 35,8 +4-7 31-1 +0•9

A. 418 -29 0 -;1-2 -30-2 -0•01

-241•7

Mean - -30'21

l8Ta FEBitÂIIY 1876.

A. 225 -60-5 +3-1 -57·4 +0-6
.226 50*8 -4-2 55-6 -1-2
227 65•2 +8-8 56-4 0'4
228 54-2 -2•4 56-6 -0-2
229 64,0 +6•7 57-3 +0·5
230 49-5 -4-2 53·7 -3-1
231 66*0 +6-8 59•2 +2'4
41d 5810- -0'1 58•1 13
417 60•0 +3-0 57-0 +0-2

A. 418 -55'0 -1-7 -56,7 -0,1

-568•O

Mean - -56-8

29Ta FEBRuàRY 1876.

A. 225 -69-5 +3-5 -66-O +1-6
226 58•0 5 63·3 -1-1
227i 75'0 +9-6 65-4 +1'0
228 61-0 -2-6 63·6 -0-8

-229 72-5 ,+7-2 65-3 +0-9
230 56-0 -45 60-5 -3.9
231 75-0 +7-8 67*7 +3'3
416 64-6 -0-2 .64-8 +0·4
417 67-0 +3'2 63-8 -0-6

A. 418 -6ý'8 -1-8 -63,6 -0-8

-644-0

Men . -64-4.

2ND MARcH 1876.

A 225 -71-0 +3•5 -67-5 +1-27
226 59-8 -5-4 65-2 -1-03
227 768 +98 67-0 +0-77
228 63-0 -27 65 - -0-53
229 74-8 +7-5 67-3 +1'07
230 58'O -46 62-6 -3-63
231 76-8 +7-5 69-3' +3-07

_416 67-O -0•2 67-2 +0-97
417 69-O +3-3 65-7 -053

A. 418 -63'0 -1-8 -64-8 -1-43

-662 -3

Men -66·23

2zx AREOn :1876.

Thermo- .ea DfkncBeading. KewError. C Difference
Reading. from Mean.

-74o
61-8

079-2

77'-0
60-0

70-0
71-4

-66·6

+ 3 6- 5-S

427+ 7-6
- 4•7
+ 7'7
S0-2

+ 33
- 19

Meae

673
69*1

-.67-7
69-4
64-7
72,3

78-68 1 1

-6875.

6877

+1-63

--1-07-
+ 063r-4•07 -

+353
+1'48
-0-67 - ,-

0-27

1*4



POSITION oF THERMOMETERs.

On board the " Alert " the thermometers used for the hourly register were fixed in
a thermometer screen secured to the ship's side under the conning bridge, where it was
sheltered from the sun's rays.

The upper deck having been completely housed over, on the 29th October 1875,
the screen and the instruments were removed to the ice, and fixed on a cask which
formed a pedestal, raised 4½ feet above the ice, and at a distance of 23 feet from
the ship.

Owing to the gradual accumulation of snow about the pedestal it was raised from time
to time, but may be considered to have been always between three and four feet above
the snow-floor.

On the 20th April 1876 the screen and the instruments were removed to their
former position tin board the ship.

MAxIMUM AND MINIMUM TEMPERATURE OF TUE ArR.

On the 14th October 1875, the maximum and minimum thermometers were fixed in
a large thermometer screen on the top of a floeberg, 22 feet above the ice level, and about
100 feet from the ship.

As the darkness by midday increased, this position was found inconvenient, and on the
3rd November the screen and the instruments were placed on the floe 6 feet above the
mean level of the ice, aud 77 yards from the ship.

On the returning of midday light, on the 23rd January 1876, they were removed to
the shore, and fixed about 30 feet above the sea level, and 400 yards from the ship,
41 feet above the ground.

On the 1 1th April their position was again changed, the instruments being fixed on a
tripod 12 feet above the floe, and 40 feet distant from the ship.

Prior to the 14th October 1875, and after the 22nd July 1876, the temperatures
recorded are the maximum and minimum registered by an ordinary thermometer during
the day denoted.

On board the " Discovery," in September 1875, when the ship was frozen in, a
thermometer screen, supplied for the purpose, was fixed on a boarding outside of the
ship about four feet fron the ship's side, and about 10 feet above the level of the
ice. In this screen the thermometer used for registering the four-hourly observations
vas fixed.

A large thermometer screen was erected on shore, about 200 yards from the ship, in
which the maximum and minimum thermometers were fixed.

The solar radiation thermometers were suspended four feet above the floc, and 35
yards from the ship.

In compiling the daily mean Temperature and Pressure of the atmosphere, astrono.
mical time has been used; the menu of each observation, hourly or four-hourly,
taken between noon of the day previous to that mentioned in column 1. and noon of
that day.

On board the " Alert " the maximum and minimum temperature observations were
registered at noon of the day mentioned.

On board the " Discovery " the maximum and minimum temperatures were registered
at midnight, therefore the temperature recorded may on a few occasions have occurred
on the following day.

The " Hours of wind " and " Hours of weather " are the relative number of hours
for which the wind and weather lasted.

When four-hourly observations were registered, each observation has been considered
as extending over that time, thus these observations can only be considered as proportional
to each other.

In the column headed " strong winds " is recorded the number of hours the force of
the wind reached to or exceeded force 6.

In the ozone observations, Negretti and Zambra's test paper was used, the shade
ranging from 1 to 10, the latter figure being the highest amount. On board the
"Alert," an observation was taken once a day, the paper having been exposed to the
outer air in a wire gauze (Davy) lamp for the previous 24 hours.



In compiling the mean yearly Temperature and Pressure of the A tmosphere, the
totals of the daily ineans between 22nd August 1875 and the 21st August 1876 have
been added together, and the suim divided by 366, the number of intermediate days.

In obtaining the mean hourly range of Temperature and Pressure of the Atnosphcerc,
where a few observations were not taken they have been interpolated, iitroducing exact
means between the previous and succeeding observation. Where more than two or three
blanks have occurred in one month tinder any particular hour, the observations for that
hour have been discarded.

Daily Temperature Observations, H.M.S. " Alert," Floeberg
Beach, 1875-1876.

H.M.S. "ALERT."-ATGUST 1875.

Date. 2r.m. 4x'.x. 0r.t. 8 r.a,. 10 r.3. Midnight.J 2 A.M. 4 A.w. 6 A.x. 8 A.M. 10 A.M. Noon.

+36'O

35•-O

37-5

39•0

40-0

39•2

34'0

34-0

34'0

35-5

38-5

36-0

36-0

34'0

34·0

32-O

270

27'0

27-0

31·0

25-5

29'O

29·5

+ 3G-0

35· 0

36•0

40- O
40-0

34-0

39-0

34-0

35-0

32-0

3710

36·0
36- O

36·0

33- O

33-0

30•5

31·0

26-5

28•0

28'5

31-O

29.0

26'O

28•5

290 27-5

+27·0 +27-5

+36•0

36- 2
36'2

48- O

48-0

39-2

34-0

35-0

33-5

36-0

40-0

37-0

39-0

32- O
32·0

382.0
34•0

33•0

26- 5

30•5

31·0

24·5

290O

+27·0

+35·5

34-0

35 -0

40-0

365 -

34·0

34-0

35-0

32-0

35-0

33.5

35-5

36-5

35•0

31•0

3110

30-0

32-0

26•5

28-5

30-0

31·0

26'0

28•5

26,0

+28'0

+35-0

34·5

33-0

39• -

38-0

34*0

32*0

3- O

37-5

34·0

33-

3610

32·0

30 -

30'5

2310
2- O

27,0

3110

29O0

27*0

27-5

27-0

+27-O

+35-O

33·0

33-0

39-0

36-O

34-0

34•0

32• 0

29-5

32-2

35-0

34-0

33-0

33'O

30-2

29-0

29-0

30-0

29-0

27-0

26-0

26· -

30•0

31-0

29-0

26-0

26*0

26-O

+27-0

+35• -

33-5

33-0

40-0

36-0

3-0
30-5

34-0

32, 0

28-0 O

34· -

33-0O

32-0

32-5

32· 0

32· -

3- 5
31-5

29-0

27-0

27-5

26·0

28-5

29-5

28'5

25-5

26-8

26•0

+27-

+33·0

33-5

39.5

39-0

3G0

32*5

31·0

29-0

34•0

35-O

33·0

31-5

31'5

33'0

33·0

28-

29•5

31-0

27'O

28-5

25-5

30•0

29-5

26•0

26-5

27'0

27•0

+27•0

+35O0

34'5

3- 2
39-2

40*0

3- O

3- O34,0

33·0

30·0

36· 0

37·0

32· 0

32-0

29•5

30-0

28'0

27·0

26-5

29'5

28-0

26:0

26-0

28•0

27·0

+28-0

+37-0

35· 0

39-0

40 -

41-0

36-0

- O

300 O

31-5

36-0

36-5

39*0

84*5

35·O

32-0

32-0

29-5

31·0

2- 5

28•2

27-O

30'0

28'O

26-5

+28·0

+40·0

39-0

40-0

37-0O

33-0
3- O

3- O

36•0

35'0

42,0

38'0

36-0

32·0

32·0

32'5

31'O

2- 0
27'O0

30-O

31·-O

31·0

25 -o

28'0

29•5

28-5

+355

400

38•0

40·5'

38-0

33•0

39-0

34-5
34.0

:32-o

360

37-0

as-o

38-0

39-0

340

34-O
34•0

32-0

27-O

26-5

27-O

30-5

31-0

24-5

27'O

30-0

28*5

+'30-0

H 407.



66

FLOEBERG BEACH.-SEPTEMBER 1875.

1 --

2 +22-8
3 18-7
4 -

5 --

6 13-1
7 15-7
8 20-8
9 15·2

10 18-7
il 15-6

12 10-6
13 1-t-6
14 22-3
15 23-8
16 26·9
17 33·0
18 -

19 16-7
20 20-6
21 -

22 O'S
23 19-2
24 17-7
2 5-4
26 3-3
27 l-6
28 6-4
29 10-6
30 +12·6

+29-2 +311-5 +31·0)

22·8 21-8 21 3
19•2 1917 -
18-7 16-7 14-6

- 18-7 13-6
13-1 13-6 12-6
16-2 16-7 18'2
21-8 1201- 17-2
15-2 16-7 16-7
1·7 20-8 17-7
15-6 12-G 14-1
12-6 13·6 1G3-G
15-7 16·7 19•7
22-8 22·8 -

23-S 20·8 20-8
27-9 29-0 29- :
33-5 33-5 350
18-7 18•7 162
16-7 14-6 12-1
19-7 19-7 19•7

- 8-5 8-5
9-5 9-5 9.5

19-2 - 21-8

12·6 11-6 11-6
2-3 0-2 5-4
3-3 2-3 1'3

10-6 10-6 9.5
4-4 5-9 -

10-1 10-1 9-6
+12-1 +11-6 +11-6

+ 19-7
17-7
11-6
13-6
12-1

16-7

16-7
17-7
10'-0
12-6
20 -8

22- 8
22·8
26-9

36-5
16*7
11-6
19•7

9-5
21-8

2·3
2·3
8-5
5-4
8-5

+11-6

2 . 4 A.t.

+ 30-0
18-7
18-2
9•3

12-6
12·1
15'2
16-7

17-7
9*5
9-5

20'8

23- 8

3·830-0 O
35·-5

15•7
17-7

4-4
9-5

23-823- 8

2°3
1·3
7-5
6-4
9•6

+ 11·6

+18-7
17*7

8-7
10-6
12-6
15-2
16'7
17-7
15-7

6-4
7-5

20-8
24-9
23-8

30, 0

36•0
16-7
14-6
20•8

10-6
23·-8

2-3

4-4
5·4
5-9
9-6

+12,6

6 A.M. 8 A.Xr 10 a.M.

+30-0
18-7
15-1

10-6
12•6
15'7
16-7
19-7
16-7
5-4

10·6
20 - 3
25-4
23•8
29-0
32-Q

16-7
15-7
18•7

12·1

24 - 9
2°3

4-4
5-4
5-9

11'l1
+ 12·1

+31-5
17•7
14-6
10-6

835
12 -6
16'2
16-7
17-7
15·7
5-4

13-6

24'4

29-0
30-0
14-1
19-2

12-6
21-8

3·3

4-4
3·3
5.9 I

11-6
+ 11-6

FLOEBERG BEACI.-OCTOBER 1875.

2 rat. 4 P..

2 4

+ 3-9 + 6-4
13-6 12-1
15-7 16-7
8-5 7°5

11-6 12-6
14-1 14·1
14-6 16-7

+10-6 +11-6
-8·9 - 8-9
-1-8 +2-3
+ 13-6 14-6

14-6 11-1
+ 2-3 + 33
- 6-4 - 6-4
-15-6 -12-6
+ 9-5 +16-7
- 7-9 -100

12-0 12*0
7-9 12-0

15-1 16'1
19-7 20-8
22-3 23-3
12-5 13-1
15-1 15-1
14-6 17.2
15•1 16-1
19•2 16-6
17-2 16-6
18-7 19·2
14-1 14-1

-15-1 -16-1

8 P.31. 1 10 P.31. 2 A.3. 1 4 A-x. 8 A.3. 10 A.r.

Date. 2 î.ar.

+ 31-5

17'7
14-6
12·1
9•5

14-6

16-7
17-7
15-7
3-3

15-2
20-8

31-0
29•0
14-6
19•7

17•2

11-6
22-8

1-2
3.3
1-3 i

6-4
9•5

+ 11°1

Noon.

6 Px.

+ 90
10-6
13·-6

6•4
13-1
13-6

16-7
+ 12-6
-10 -

+ 5·4
12-1
101-6

+ 2-3
- 5-4

126
6·4

8-9
15'-1
16-1
14•6
17-2
22-3
14-6
16°1

9,4
16-6
14•1
18-2
20,3
13-1

-16-1

+10-6
10 - f

14-6
10-6
12-6
13-6
15.7

+ 12•6
-12·0
+ 4,4

15·7
11-6

+ 1-3

13-1

10-0
7-9

13-1
15-6
16-6
18-2
25-4
12-t>
16'1
8.9

15-1
13·1
18-7
21'3
11-0

-16'6

Midnight.

+ 6-4
10•1
131

7•5
12'1
13-1
15-7

+12-6
-11-0
+ 9-5

14·6
+ 4·4

- 2-8
12·0

16-6
6·9

12·0
14-1
15-1
19•2
6'9

17-2
11-0
17-2
12-0

12·0
11-0
20-3
24-4
10'0

-22*8

+ 9•5
10-0
13'6

7-5
167
13-6
16·7

+13-1
-131
+ 3-3

14·6
+11-6

-1-3

10•50

16·1
8'9

11-0
14-1
14'l
18•7
20*3
26'-5
12-0
17-2

8.9
14 - 1
10-0
20-3
24'-4
8·9

-22-8

+ 7-5
10·6
9-5
8-5

14-6
11*6
16·7

+12·6
-14-1

+ 95

+ 23

15-1
-12·0

+ 12»6
-131

8-9
15'
192
17·7
16 -1
12-5
16-3
14.6
13-1
11-0
22·3

24-4
11-0

-21'3

Q

+ o+10-5

10*3
10-0

815
13-1

12*6
+183
--11-0
+ 90

15- t
12-0
1-8

10·-o
9-4

15-6
20-3
19 2
14•1
13•1
15-6
14-6
18-2
12-0
22-3
22-8
13'l

-26-4

6 A.3.

+114
116
10,6
11·6
116
11-6

1211
12-1

+t-11-6

-12-0
+ 85

13-6

- O'8

17-2
14-1
4.9

10'0
9-4

12-0O
20-8
21'-
13-1

17-2
16-1
15-1
14' 1
21-3
18•2
13-1

-27•4

+ 9-8
11·6
10-6
12·6
116
10•6
12-1

+10-6
-16·1
+ 10-6

12-6
+ 2'3
- 28

17·2
13·1
4.9
9.4
8.4

20'3

-2>*4

20·*8

11-0
14•1
17·7
16-1
12.5
13·1
203S
16'1
13*1

-27-4

Noon.

+ 10-6
14*6
10-0
12-6
14-6
9-5

+ 11·6
- 3·8

-15·6
+10•6

15-1
+ 6-4
- 64

11'0
13-1
4•9

12-0
7-9

12-5
20·8
23'8
13.1
12·0
13'l
14-1
17-2
15-1
19•2
16-1
14-i

-23°3

+10•2
121 1

10•0
12·6
11·6

121
+ 62

-16'l
+11'1

126
+ 6-4
- 5·4

11-0
13-1 I
3·8

10-0
89

12-0
19-2
223

181

10-0
165
12-0
17-2
13·6
18·7
16•1
15•-i
23'-

4 r.at r. I8 r.it. 10 r.31l. MidInight.

+18'2

13•6
11-6
15*7
20·8
15·7
14·6
16-2
5'9

14*6
21-8
30'0
25-4
31-0
27·4
14'6
20•8

6'4
13-6

22'8
2-2
4,4
7-5
9•5
8'5

12'1
+10-6

+22·8
18•2
18•7
13·6
12-6
15-7

20-8
152
16-7
182
8-0

14-6
218

24•9 I
27'4
32 -0
24-4
15-7
20·3

8-5
13·6
21-3
8•5

4' 4
9-5
8.5

10·6

12·6

+ 8•5

1 Noon.
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FLOEBERG BEACII.-APIIL 1876.

Date. 2 P.M. 4 P.31. 6 P.1. 8 P.N.

1 , 264 -203: -28-4 -30-3
2 26'4 31-5 31-5 31-5
3 -26-4l 28-4 31-5 32-5
4 22'3 228 -31 3-6
5 24-4 28'4 28-4 29-5
6 31-5 30'5 26-.4 315
7 17-2 20*3 21-3 22'3
8 23·8 22'S 24-4 26'4
9 20*1 19-2 28-4 2915

10 -10-0 - 12·0 16' 1 21'3
1 + + 1'2 + 0-2 3-8 8-9
12 -- 10,0 ~1IWO 11-0f 18-2 L

13 20'3 19'2 22'3 21'3
14 18'2 19'2 21-3 21·3
15 22'8 24-9 28-1 30-5
16 26'4 25'4 23'-1 24-4
17 22*3 2I·8 22-3 22-3
18 17-2 1-2 -5 19 -2 21-3
19 24•4 23-8 2 1-3 20-3
20 12-0 11-0 16-1 11-0
21 13.1 13-1 1 1.3·1 15·1
22 16•1 17•7 18'2 18-7
23 12-0 12-0 11-o 10·0
24 1511 14-1 13·6 14-1l
25 12·0 8•9 6-9 5·9
26 - 4-9 - 4-9 - 4-3 - 4-3

27 + 9-5 + 7•5 + 5•4 + 4°4
28 4'4 3•3 3•3 5·9
29 6-9 7·5 9•5 11-1
30 + 9«0 + 8-5 + 7-5 + 6-9

10 i.m. M'idnight.1

-29-5 -28'4
3015 31-5
:37-7 41-*0
35-6 39*7
29-5 305
37'7 42-0
27'4 25'4
30-5 30-5
26-4 30-5

- 20•8

11-) 10-0
20'3 23•3
2213 22-3
212-3 231
30'5 30-5
25'9 29-5
23-3 24-4
22*3 23-8
23-3 25-4
12·0 13·6
19'2 20'3
18•2 17'2
16'! 20-8
14'6 15.1
12-0 14-1

- 5·9 - 7-9

+3-3 +0-2
6'9 2·3
9'5 9.53

+ 5·4 + 4·9

2 A i. 4 A M. 6 A3. 8 A.M. 10 A

-34- -311 -34-1 -33-1 -- 31-2 ~30-3
30-5 I31- 31-5 30-5 27'4 28-4

- -5 30-5 30-5 27'9 22·8
35-6 33- 31-*5 32'5 29-5

36 36•6 35-6 29-5 26'4 23+8
- 43-1 41·0 28-4 20-3 19•7

26-4 29-5 29-5 27-4 27'4 24-4
30-5 31'5 30'5 28•4 25·4 21•3
31'5 32"5 30-5 27-4 25-4 21·3
13-1 16*1 7'9 10'0 3.8 1'8
6-9 7'9 7•9 12·0 s89 8-9

28•4 29-a 27-4 26-4 - 21'3
22·3 21-3 21*3 21-3 18•2 17'2
26'4 26·4 26·4 25'4 23.•3 23-3
31.5 30-5 29'5 31'5 30•5 28'4
30-5 30-0 28•4 25'4 23-3 22'3
25'4 24'4 22'8 22·3 19'2 18•2
23'3 25·4 26-4 23'3 23•3 2313
24•4 23·3 25'4 20-3 16-1 13'1
13'6 15-6 12•0 11-0 16·1 13'1
15·1 20•3 17'7 12-0 13-1 15'1
16'6 16°1 16·6 16-1 13'1 12·0
23-8 23'8 2318 19'2 18'2 16-1
15-6 15'1 14°1 15-1 15'1 15'1
15'1 14-1 14-1 -13-1 -12-0 - 5'9

- 7-4 - 6-9 - 5-9 + 1•8 + 5•4 +13-6

+ 0-2 + 1-3 + ' 1-8 1-3 3-3
2-8 218 - 0'8 1-3 4·4 6-4
6'4 2-8 + 4'4 4'4 6'4 9•0

+ 4'9 + 4,4 + 4·4 + 3-8 + 3-8 + 4'4

FLOEBERG BEACH.-MAY 1876.

4 r.x. 6 r.i. 8 .M. 10 r.x.

+- :-3 - (-8 - O'8 02
- 1- -' 1.8 - 2 3
6- 6·1 8'9 - 1i-0

4-3 - 0.8 + 5-4 + J'a
-WS + 44 6-4 - 28

+ P'U 3-3 1'3 + 0'S
G'4 8•5 9•5 4•4
5-4 85 7-5 2-3

64 6'4 4
16-7 13-1 8'5 8-0
I ' 13'6 11·6 8·5
11*. 8.5 4'4 23 3

'4 10-6 ]-6 9-5
9-5 8-5 8' 7'5

13'6 1:-1 9•5 D'O
6*4 7-5 7-5 7»5

1'-? 21-8 28-5 16'7
19'8 18'7 17'7 19*7
197 19-2 18'7 18'7
19'7 19'7 19'7 18'7
25.9 24-9 24'9 24'9
23'8 23'8 23'3 22'8
18'2 18'7 19-2 17'7
18-7 18•7 18'7 18'2
18-7 17'7 15'7 15'7
25-4 23-8 20•8 18-7
24'3 20'8 !9'7 18'2
21*8 20·8 19'7 18-2
16-2 16'7 16-7 11-6
17'7 15*7 13·6 13'6

+26'4 +27'9 +26'4 +26*9

Midnight.

+ 5'4
- 2·8

115
8'9

10-0
4.9
2'8

- 1·8

+ 4·4
7·5
911
1•8
9'2,
8'))

7.5
715

12·6

14·6
15-7?
17'7
24·*9

20*8
16'7
14'6
17-7
18*7
19•7
18'7
8•5

16'2

+24'4

2 A.1.

+ 3-8
- 2·8

5-4

7*5

1•80
7-5

285

18,7

17.7

20'2
7.57

6-4
6·2

13·6
15'l
14'6
18'7
23•8
19'7
18-7
12·6
16*7
19•7
20· 2
18-7

6-4
16-2

+ 24-9

4 A.. 6 A.:.

+ 3- + 23

- 2-3 3-3
10-5 84
10'5 10-0
6·9 4'9
5-4 - 5-4
0•8 + 0-2

- 3·8 - 0-8
+ 6•4 + 6'9

9-5 -'5

8'5 9-0
1-8 3-3
6·9 6'4
9'5 10-6
5.4 5-4
8'0 8-0

14•6 14-6
14'6 14·6
15·7 16'7
18'2 18*7
21*8 22'8
19'2 20·8
14·6 14'6
11-6 12'6
17•7 17'7
22'8 20'8
21-2 21'8
18'7 15'7

7-5 8.5
17-7 17•7

+24•9 +25•9

8

+ 13- 5-2
4•9
4·9
419
2·8

- O'8
+ 1'3

9.5
11-6
7'5
4'4
6·9

11'6
4-9

11'l1
14'1
16•7

15-7
20-8
21-8
18'7
14•6
11'6
19-7
21'8
21-8
15'7
13.6
20'8

+26'9

10A.M. Noon.

+ o•2 -
· 3-8

5·9 4'3

- 3-8 - 1*8

+ 13 + 3-8
+ 4'4 9-5
- 1'8 2·3
+ 5-4 7-5

10·6 11*6
11-6 7-5
8'5 8'S
6,4 8'5
8'5 8°5

13•6 12'6
4·9 4-9

13•6 18•2
16·7 20•2
17'7 17-7
17-7 19'2
22-8 23'8
23·8 23'8
19'7 21•8
15-7 16-7
13-6 18'2
23'8 25'9
2388 25'9
21'3 21'8
16'7 17•2
1613 15'?
21·8 23·8

+25'9 +25-9

Date. 2 r.M.

2 -Il'8
3 4-9
4 3-3
5 - 1'8
6 +5•4

7 1w·6
8 4*4

9 9-*5
10 14- *
11 7'5
12 D-5
13 9-5

14 D'O
15 14'6
16 5-4

17 23-9

18 20'2

19 19'7
20 19'7
21 25•9

22 23-8
23 18*7
24 19'7
25 21-8
26 26-4

27 26•4
28 21'3
29 18.7
30 16'7
31 +28-4
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.FLOEBERG BEACH.--JUNE 187b.

2 .i. 1 4 P.M. I 6 P.M.

+27.9
31•0
32·0
31-0
27•9
25-9

,31-0
34•0
35•0
30-0
31-5
37-0
40,0
37-0
35-0
39-0
35·0
31-O
27-9
32·0
33-0

36-5
36•0
39-0
39·0
41-0
36•5
36*0

+39-0

+29•0O

31-0O

34·5
25'9
24•9
29-0
34·0
34*5
29°5
32-0
33-0
37-0
42-0
37•0
36·0
35·0
31•0
29-0
32'0
33·0

36'0
37-0
38-5
38-5
42*0

36-0
37-0

+41-0

+29-o
32-0
31-0
35-0
24-9
24-9
29-0
34-0
31•5
29-5
32-0
33-0
35'o
36•0
38-0
34•0
33·0
30'O
29-0
32·0
34-0
34-0
36-0

38·5

36-0
+38'O

8 P.M.

+4-29-0

32'-O

30' 0

34-0

24·3
25-4
27·9

34-0
31·0
28-5

32-0

32-0

34-5
34-0
39-5

32· 0

32·0
27-9
29•0
31-5
35-0

34-5
36'0
37*0
37-5
36·5
37'0
36 -O

41-0
+375 -

10 P.M.

+ 30•0
32-0
29-5
27-9
21-8
25-4
27-9
340
29-5
27-9
30-5
31-0
33-0
34-0
36-O
31-0
80·0
26·9
30-0
32-0
33-0
34-0
35O
36-5
38,0
35'5
37,0
340
40·0

+36•5

Midnight. 2 AM..

+300

32·0
30-0

25-9
20-2
24•9
26*9
34· 0

27-9
27-9

31'0
310
32-0 O
33· -

34-O
31-0
32·0
24,9

30-0
32· -

34-0

34•0

33-5
36-0
38-0
37,0
36•5
33-5

38-5

+36•0

+31'O
32-0
30-0

24-9
20-8
24-4
2619
33·0
26'9
26-9
31-5
31-0
32-0
32·0
32-0
.31-0
29-0
25'9
30-O
27-9
34*0
33-0
32-0
36•0
38-
370
37'0
33'0

-0

+36·0

4AM. 6AM. 8AM.

+ 31-0O
310
31-0 O
218
20-2

23-8

29-0
34·0
25-9

27-9
31-5
30 - O

32-0

32·0

31• -

29·5
25-9

32·0
26-9

35O0
32-0
31-0
35-0
38-0
38 -0

37·0
33·0
39-0

+37'0

+31'0

30-0
29-0
22-3
20-2
23-8
29-5
34-0
29-0
27-9
32-O
31-0
31-0
32-0
81-5
31-0
27·9
26'4
30'0
27-9
82.0
33-0
300
39-0
385
39•0
350
84-0
39•0

+38-0

+ 32-0
30'O

31-0
22-8
20-8
24•4
31-0
36-0

29-0

29-0
32-0
32-0
31-0
33'O

30·0
33·0
26•9
26-9

31-0
30-0
32,0
33·0
34•0
38·0
39•0
39•0
36'0
34-0
40-0

+38•0

FLOEBERG BEACH.-JULY 1876.

4 P. 6 P.x. 8 P.M. 10 -.M. j Midnight. 2 AM, 4 A.M. 6 A.M. 8 A.M. 10 A. . Noon.

+40·0 1 +3;-0 1 +380 1+38-0 +380 1+39-0 +3i-0 +39•0 +37-0 +38*0 +38-0
37-5
37-5
37'0
39*0

42 -0

34-5
43• 0

46· 0

43*0
48'0
50-0
46•0
37•0
38•0
35-5

37-5

38*0
8910
38-5

37·0
39-5

38•0
36°5

41'O
42-0

38'5
37'0

- 1 +42'0

8-0
37· -

36·5
38-0

44-0

35-0
42-0

48- O
43-0
46·0
47-0
46-0
37-0
37-0

38-0

37-0
38-0
40-0
87-0

40•0
360
36•0
40·0
41-5
37-0
36-5

38-5

37·0
36'0
36-0
42-0
35•0
41-5
46-0

43'0
43-0

44-5
44+0

37-0
36-5

36 0
37-0
37-0
37-0
380
42-3
36*0
37•0
42*0

35·0
39-0
42,5
40·0
38'-O

38• 0

37-0

35-0

35-0
34-0

39-0
85.-5
43·0

42 -0

42-5
43-0
42-0

36-0

35-0
36 - O

38•0
35-0
36-0

380
39-0
34•0
37 - 5
39-5

33-5
40•0
39-0

86--
86-5

36·0
35-0
34·0
33·0
36'0
36-5
45•0
40-5
43-0

41·0
41-O
34'O
37-0
31-0
34-0
36-5
35-0
36•0
38-0
41•0

35-0
37•0
38•0
34-0
39-0
37·0
40• -

37•0
36-0

36-0 O
34· 0

37-0
33·0
35• -

37-0
45·0
41-0
43, -

40• -

41•0
34-0

35· 0

34·0
34-O
36'0
35·0
86"0
38•0
41-0
35-0
37-0
36-0
35·0

37-0
40'0
41-0
36-0
85-0

+88-0 1 +38-0 1+37-0 | +42-0 I+42-0

38-0
32*0

37-0
32-0
37'O
38-0

45-0
42-0

43-0

41,O
41-0
34-O
36-0

34-O

36-0
36-0
36-O

35-0
38•0

• 36-0
86-.0

'340

38•0
35-5
37-0
39-0
42·0
35-9

36-0
+42-0

38-0

32-0
37-0
33·0
38•0
8910
41-0
42*0

38-0
42-0
41·0
34'0
35-0
31·0
36· -

36-0

86.0

86'0

38*0
33-O
37O0
36-0

37-0

391-5
41*0
37-0

37-0
34-0

37· 5

33·0
40-0
39·0
42-0
45 -0

38-0

42-0
46•0
34-0
36-0

33-0
37·0
33-0

36-0
35-0
37-0
36-0

39•0
37•0
38-0
37·0
38•5
41-0
43*0
37-5

+42·0 1+37*0

37-5
36-0
38-0 O

35•5
39-5
39•0
42-0
43•0
42·0
45-0
42·0
35°0
36'5
34'0
38•0
32' 5

36•0
38 -0

38'0
37-0
40-0
37•0
38'0
36-5
40•0
42'0

37°0

37•0
35•0
39-0
38-0
39-0
39-5
43-0
44-5
42-5
47-5
46°5
36•0
37·0
35-0
38•0

37•0
39-0
37-0
37-0
40-0
36'5
39-0
40-0
42·0
41·0

1-o
37•0
42·0

+37·0 1+39•0

10 A.M. 1 Noon.

+31-0

30·0
31•0
22-8
21-8
26-9

34·0
35'0
29-0
30-0
32-5
34-0
33-0
34'O
33-0
34•0
27•9
27•9
32-0
31•0
31 -0

36-0
34·0
38·0
40 -0

38-5
36•0
35'O

41-0

+40-0

+29-5
31-0
34•0

23-8

22-8

27-9
34'0
35-0
30-0
31'0
33·0

35·0
36-0
34-0
36'0
34•0
30-5
27•9
33·0
31-5
35·0
37'0
36'0
38'5
40,0

88'5
36-5

86'0
40-0

+42-0

2 P.M.

1 +42-0
2 37-0
3 38-0
4 36·0
j 38•0

6 40-0

7 37-0
8 40•0
9 44-0
0 43-0
1 47·5

.2 48-0
3 47-5
4 87-O
15 39•0
.6 35-0
17 37-0
[8 -

[9 37•0
10 39-5
11 37-5
12 380
13 41•0
34 89-0
15 35-5
16 40·0
17 42-0
38 44-0
19 43-0
30 +37-0

H 407.

Dnte.
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II.M.S. "ALERT.'--AUGUST 1876.

Date. 2 I·.3. 4i•.-. 6 -.mr. 8 P.3,! 10 P.M.

1 +42·t)

2 38•1)

3 35·0

4 35-0

5 36-0

6 30·t)

7 -

1 35-0

l9 o

11 35-o

12 38-0

13 35.5

14 36'0

15 35·0
16 37-0

17 35-0

18 36-5

19 32-0

20 34•0

21 -

22 35-0

23 34,0

24 -

25 38-0

26 36-0

27 34-0

28 34-5

29 36-0

30 -

+29•5 | +29-0

+36-0

37·0

36-0

35-*0

35- ù

30• *

44·0

33*0

31-0

36-t0

35-0

37'0

34-5

32-5

36-0

39-0

33'-O

35-0

33*0

35-0

35·0

+36·0 +36-0+38'O

37-0

36•0
35-0)

36 -0

310

410

35-0

32-0O

| 7-t)

36-0)

35-0

3210

37-*0

38*0

34· -

38-0

33-0

36-0

39-0

-40'0

35-5

36-O

38'O0
38- 0

34·0

35 -o

34'O

30-0

36•0)

36-0

34·0

31-0

30-0

39,O

32-0

32· 0

37.0

35-0

35.0

34,0

33-0

34'5

33-

33'5

33 -0

32*0

36-0

42-0

35-0

36-0

35· -

34-0

33 -

32-0

20-8

Midnight.

+36-0

2 A•)I•

+38'O

36-0 I 34-034-0

36• 0

34· 0

31-0

30• 0

30- O
30•0

27-9

35 -0

36*0

34, 0

33'0

32*0

3310

36• -

29*5

32· -

33· -

32· 0

42- O
42·0

340

36'0

33· 0

33-0

32-5

81'5

30-0

20'8

+29-5

350
34-0

31-0

30-0

37-O

28- O

37-0

35-0

+335
34•0

33·0

33-O

35°0

285S

31-5

35-0

30- O

39-0

34'O

38'O

32-0

32·5

31-0

27·4

19-2

+30'0

4 A.st. 6 A. 8 ..

+37.0 1+39'* |+40•)0
33-0

35'O

33-0

30· 0

32· 0

36•0

26-9

30«0

34,0

33·0

32-5

31-0

31-0

33-0

28•5

30• 0

35. 0

30-0

35-0

41-0

36• 0

36-0

33· 0

31-5

33 -O

32· 0

27·9

19•8

34-0

34-0

34-0

30-0

33-0

331-0
30'0

32-0

34•0

32-5

32· -

32·0

33· 0

34-0

30- O

34-0

30-0

33·0

41•0
35'0

33-0

32 -0

32-5

31-0

25-9

22·8

35-0

37'0

36-0

32-0

34-0

33· 0

33· -

32-0

34-0 O

35·0

35-0

32-2

33-0

36-0

32 -0

31-0

29-0

36-0

31-0

33-0

40-0

38-0

36-0

33.0

33'0

32-5

31-5

26-9

24'9

35· -

33-O

31-0

34-O

26-9

27-9

34-0

34-0

34-0

33-O

30-0

32• -

36-O

28• -

31·0

36·0

41-0

37-0

82*0

32-0

33-0

31'0

20'8

+'30·0

10 t.i. Noon.

+39-0

36-0

34'0

37'0

30-0

34'0

34-0

34'O

34'0

35-0

37•0

36'O

34•0

35-0

36· -

33'0

35•0

39- O
39•0

37'0

34-0

36-0

39-0

37-0

35-0

32·5

34-0

32·0

25-

+t25°4

+36-O

34-0

38-0

30·0

37'O

36·0

33·0

36·-0

370O

37'O

35-5

34-0

36'O

34•0

35•0

34-0

39 -0

33-5

34·5

35-0

390

370
35'0

32·0

34·0

34•0

29-O

26•9

- |+32·0

42*0

34·5

36-0

39-5

35-0

33-0

32-0

320

25'9

1

+31-0 |+30-5 1+31,0



75

Daily Temperature Observations, H.M.S. " Discovery," 1875-1876.
AUGUST 1875.

Datej 4 r-.X. 1.. (Midnightj 4 A.x. 1 8 A.u. Noon.

1 +38-1 +38-0 +37-6 +38o +38-0 +37·0
2 35-6 - - 37'5 - 35.0

3 36'O 35-0 34'5 33-0 38*8 39-O
4 42-0 41-0 40-0 41·0 40*0 37'2
5 39-0 38-0 37-0 38-0 41'O 43O
6 39-0 34'0 35'5 35,0 37'O 41-0
7 39-0 33·0 33*0 33'0 32*5 32*5
8 34-0 36'2 33-0 33'5 39'0 380
9 37•0 39-0 35-6 32·0 31'5 -

10 35'5 32·0 30-4 28-0 32'0 33O
11 34-0 34-5 32-0 34'0 37-0 34'0
12 36-2 42·0 36-0 36'0 39-0 35*0
13 37•0 36-5 35-8 34-5 33-0 32-0
14 34-5 35-0 33-0 - 32-0 39'O
15 38-0 36-5 35-0 34'0 34-5 34-0
16 35-0 34•8 30-2 30'0 33·0 33-0
17 31-0 33·0 320 32-0 32-0 33-0
18 33*0 31'0 29-5 29'0 30-0 36'5
19 32-0 29-0 31-0 31,0 33-0 35-0
20 32-5 31-0 30*0 27•5 28-5 26-5
21 27-8 28-5 26-5 28•0 27-0 29-5
22 30-S 30o 29-5 28-5 28•0 28-0
23 29-8 29-0 27-0 28-2 28•0 30-8
24 30'5 31-2 31-0 30-0 32·0 33-0
25 31·0 34•0 32-0 34-O - 33-5
26 30'0 32-0 - - 30-9 28-0

27 29-O 28•5 28-0 28'0 27-O 28-5
28 29.2 29-0 29•0 28*8 29-0 31-0
29 31-O 28-0 28,0 27'O 29-8 31-0
30 31-o 28•8 28•0 29'0 28-0 30•0
31 +30-0 +28-0 +26-0 +29'6 +31-0 +31-0

SEPTEMBER 1875.

1 +830 +31-O +29,0 +31,0 +32•0 +303•0
2 27-O 28-0 23·0 23-0 23-0 24-0
3 23-O 25-5 21·0 22-0 24-0 23-8
A 24'0 19-0 16'0 18-0 19-0 23-2
5 20·0 17·5 16•5 13'5 14-O 20·5
6 20•0 19'0 17-5 17·5 18•8 20-O
7 19-0 18·0 15'0 16•0 18•5 22-0
8 19'0 21·0 20·5 20-O 20-0 20*0
9 21-5 22-0 19-0 21·5 18-0 20·5

10 17-0 19-0 20'0 20-0 21-O 21-0
il 18-5 12'5 11-0 11·5 10•0 10*5
12 17·0 915 8•5 12-0 15·0 17-5
13 20-0 21'5 21'o 23·2 23-8 25-5
14 24-5 25,0 28,0 27-0 30-2 30-0
15 31-5 27-5 27·0 27-5 29•8 80-5
16 32-0 31-O 818 31-2 33•5 31·2
17 32-8 35'5 33-5 34-5 34-0 29-0
18 25-0 25'o 25'0 24-5 22·5 24·8
19 24-0 24,0 17*0 20-5 21·5 20-8
20 26-0 24-0 21'5 21-0 22·0 20-0
21 12-0 16-O 13·2 10•5 9•0 10'0
22 10.5 9,0 17'5 16-5 15'O 18•0
23 18-o 11·0 9-0 9•0 11·0 12·5
24 16-O 17-0 1110 9•0 9•0 13·0
25 9-8 10•8 10·5 7•0 4«0 9•5
26 7°0 7-O 1015 10°0 12-0 13-2
27 13-5 12·5 10•0 7•0 5'0 6•5
28 11-0 11-0 11'5 11-0 11-0 '12·0
29 5·0 8•5 645 9-O 10•0 12•5
30 +10-0 + 9'0 + 9'5 + 9•0 +11-0 +11.5

OCTOBER 1875.

Date 4 r.m. 8 1.X. Midnighti 4 A.m.

1 + 8•5 +10*5 +10•0 +11'0
2 9-0 13-0 14*0 13'0
3 16-8 16-0 14-0 15•5
4 9•0 5·0 1-8 6'5
5 9,5 10-5 10-0 10'0
6 11-0 12-0 13-0 8'5
7 15·5 13·0 14-0 16-0
8 14·0 +13·0 +12«0 +10-5
9 + 50o - 9•0 -16-0 -10-0

- 5-O
+ 40
-12-0

18"5
19·0
21-0

6-0
10-0
160
6-0

23-0
19•0
31*0
26•-5
28'-O
21•0
270O
28'O
19'0

-270

2'0
5-0

16•0
18·0
17-0
22-0

4-0
8-0
9-O
6-0

19-0
23• 0
19•0
19•0
32*0
22· 0

29'O

23·0
24'0

24-0

21-0
-27-0

- 1-0O
+ 60

-12-0
18•0
17-5
21-0
5'O
8•0
7'0
6•0

19•0
30-0
11-0
16•0
31-0
20· 0

29-0
22· -

21•0
23'0
26-0

-27-0

+ 1-0
- 8•0

16·0
18•0
16.0
15-0

12-0
3-0

15-0
5-0O

20 -0

23-0
11-0
22-0
32-0
25·0
28-O
25·0
18-0
11-0
27-0

-26-0

+ 13·0
13·5
16•0

8•5
9-8

14·8
17-0

+11-0
-15-0

+ 3'0

-11'0
17-0
20-0

16•0
12·0
5°0

13 -0

10•0
19•5
28•0
12·0
21•0
35-5
29'0
22·0
25-0
14'0
16.0
27·0

-27•0

NOVEMBER 1875.

1 -23O
2 -210
3 - 5-0

4 +140
5 -110
6 -17O
7 -12'O
8 +11-0
9 -16O

~20'O
~20·0

- 2·0

+ 130O
-10-0
-17'0
- 6-0

+ 5-0
- 20•0

-22-0

-20•0

+ 8-0

-10'0
- 12-0
- 3-0

+ 10'-0
-23'-0

10 17,0 24,0 27·0
Il 30-O 28•0 30'5
12 19-5 20·0 15-0
13 16-0 19-5 22•0
14 25'0 25·0 26*0
15 22-0 16-O 11·5
16 24-5 23,0 22'0
17 2310 23·5 27·0
18 23•0 22·0 19·0
19 14-0 13-0 19-0
20 33-0 30-0 27•0
21 89-0 41-5 360
22 41-0 37,5 38*0
23 40-0 38-O 38-O
24 84-0 35-5 84-O
25 28-0 25'0 21-0

26 19·0 14-0 14*5

27 8•5 13·0 10•0
28 7•0 7-5 9-0
29 20-5 17-0 20-0

30 -12-0 -10•5 - 70

-140
- 60

+ 5-0O
+ 70
- 8-O
-10'0

+ 40
-22-0
* 29-0

26-5
13'0
26'0
26'0
12-0
20-0
28-0
24-0
20*5
28'0
40•0
41,0
385
32·0
23*0
14,0
13-0
13'5
12-0

- 90

K 2

8 A·. Noon.

+ 14·6
16'5
17-5

11-0
12 -0

20·0

16-5

+11'0

-160
+ 3'O
-11-0

16·0

190
22-0
11-0
80

9-O
18-0
20-0
27-0
16•0
30 -0
34-0
30•0
22 -0
27•0
13·0

16-0
27•0

-25-0

- 8•5
- 8•0

+ 5'O
- 3·0O

-10-0
- 90

+ 5-O
- 3-0

24'0
29•0
27•0
14,0
25·0
21·5

14-5
22-0

29-0

18•0
25-0
31·0
39-5
41,5
38•0
82*0
21-0
11·0
9•5

11-5
~10·5

-16•0
- 7'0

+ 5-O
- 6'O

-12-0
-100
+ 80
- 9·0

19•0
27°0
21O
15-0
28•5
21-0
21·5
20•0
27·0
19•0
28•5
89-0
44*0
41-0

-36-5
31·0

19°0
10·5

8-0
18•0

8•0

- 9•0



DECEMBER 1875.

Date 4 v.31. 8 i•.• Midnighti 4 .3. 8 A.3. Nooin.

I - 9·0 - 7-0 -12•O - 9- -11-04 - G•1
2 10-0 14-0 14-0 110 - 7,0 - 7-0
3 -50 -' 1-0 2-0 + 21-0 +23*5
4 > +11 + 5·0 5·0 12-0 -13-0 -20·0

5' 1-18-*0 -18•5 16-0 17-0 -11-6 -- 13-0
6 - 12·0 -10'0 6-0 5-0 + 1-0 + 410
7 + 4-0 + 2•0 3-0 71 -100 - 8-0
8 - 5*0 - 4•0 310 9*0 5·0 9-0
9 13-0 16·0 20-0 20-0 20·0 19'5

10 1510 110 8•0 10-0 12-0 13*0
il 1510 15- 15-0 111) 9-0 6'O
12 5'0 510 6•0 7 -0 10-0 15-0
13 2010 28-0 31-0 34-0 29-0 32·0
14 30•0 30'O 29-0 30·0 29-0 29.0
15 26°0 26-0 21·0 21-o 18•0 12.0
16 18-O 20-0 24-0 28·0 32-0 35-0
17 32·0 3510 3010 34·0 27-0 25'O
18 25'0 22-0 34•0 40-0 43-5 43'O
19 45'5 45-o 47-0 49-0 48.0 48-0
20 51-o 48-0 45-0 47-0 45,0 45•0
21 47-0 47-0 471-5 42·0 44-0 45·0
22 46•0 48-0 47-6 45·0 46,0 45«0
23 46«0 47'0 47-0 40-0 36-0 37-0
24 36'0 41-0 37-5 43·0 451 42'0
25 42-0 43·0 47-0 36-) 36'0 39'O
26 43'0 45·0 43-0 42'0 43·0 43·0
27 44-0 45-0 46·o 38-0 35•0 36-0
28 31-0 22'5 11-0> 16-0 22·0 25·0
29 25-0 26•0 26-0 26-0 26-0 26-0
30 30'0 33-0 35-0 35*0 3610 25'0
31 1-22-0 -19•0 -23-0 -19-0 -18-0 -17-0

JANUARY 1876.

2'-0 -32-0

31'8 j33'O0
46'0 42·0

21-0 24'5

2315 26'0

40-8 42*0

41-0 421)

44-o 44-0

38-0 24·0

14-0 21•0

36'0 380

29-0 27-5
23-0 25-0

41-0 33·0

31-0 38•0

39'O 44'0

47-5 47·5

52-0 51 -

49-0 48'O

45-0 49-0

38.0 38-o

43-0 43'2

53·0 56-0
59•0 57·6
56-0 56-0
54•0 49,o

47·5 49'0
52-0 50-0
5310 52·0

37+0 44·5

-460 - 43·u

- 30• -

39-0

36'O

23-4)

32-0

45-0

42-5

45'0

14·6

16 -

39• -

31-0

27-0

27•0
37'0
41·0

50'O

50·0

46•5

48-0

38'O

4210

59-0

,57'O

59-0

49'O

49'0

54·5

44'5

-42,5

28•0 128-0
41'0

30-0

22· -

36-0

43-5

43·0

47-5

140

26'5

340

25• -

38-4

45 t)

49-0

51-0

46·0

41.0
40'0

45-0

57-0

59• 5

54·0

47•0

48'O

47-5

49-o

44-o

-46-0

44'0

23'0

25·0

38'0

44-0

45• 0

45·0

19'0

21-0 O

38-0

22-5

40'O0

23-0

43'O

46-0

48 -O
51,0

45'O

47*0

40»0

46•0

58-0

60-0

52-0

47 -

42*0

49-0

50-0

41-0

-42• -

30-0

44'O

20'0

25'5

40-0

43'0
410

43-2

17'0

32-0

35'0

22-5

41-0

29-0

41-0

47-5

50-0

50•5
44•5

37-0

42·0

47-5

57-5

57•0

50-0

46-5

45-0

48-0

47-5

39-0

-340
- I i

FEBRUJARY 1876.

Date 8 ght 4 A.M• 8 A.M Noon.

-570

63'5

66-0

61-0

54•5

48-0

50*0

42-0

50-0

51•0

27-8

33·0

200

14 0

16•0

34,0

27.0

37'0

28 -0

19'0

24-0
26•5

27'5

27.0

23'0
25•0

19-0
80-0

-34'0

-34·0

12-0
27o

11-0

14-0

27-0
22-0

40'0

44•01
44-0

49*8

410

43'o

48-5

45-0

38-0

51-5

49-0

33-0

46-0

49-0

51-0

41-0

27'0
12-5

16-0
24,0

42·0

-56-0

64-0

65'5

58-0

51-5

48•6

52-0

42-0

50-O

51-0

28 -0

28•0

17'5
12•0

19*0

31-0
39-0

25-5
37'0

30-0

18-6
25'0

32-0

32·0

29-5

27-0

28-5

20 -0

35-0

-37-0

-27-O

15•0

-26-0

+ 20

-18-0

21-0

23-0 O
40-0

45· 0

48-0

48-5

40-5

43-0

47•5

39-0
41-5

i51-0

48-0

34-0

47-0

54-6

38•5

24-0

13·0

19•0

30-5

48-0
-54·0

MARCH 1876.

-60'0
62- 0

64-5

61•0

51'0

48-5

51'O

46-0

52• -

51-0

50-0

35·8

31'0

15,0
11-0

25-0

30-0

40-0

26-0

37-5

34-0

20·0

29-0

33-5

â4-0

30'O

235

20-0

25-5

43-0

-38-0

- 62-0
65-8

65-0

59*8
51-0

49-0

46-0

48-0

51-0

53-0

45-0

34•5

31-0

12-0

21-0

29-0

36-0

40-0

30-0

39-0

34-5

23-0

33-0

35-0 -

34-0
30-0

28-0
28-5

33-0
40-0

-39-0

-62 -

66,0

62-0

54-0

50•0

48•5

46-0

48-0

48-0

50-0

47•0

31-0

28-6

15-0

9•0

35•0

35,0

43-0

32·0

34-5

25-5

29-0

34·0

31'0
29•0

29-0

22·0

20•5
33·0

38'5

-37"0

·- 23·0
14-5

36-0

9.5

18-0

20-0

26-0

43-40

43'0

47-0

41·0

42-0

46'0

45·5

38*5

48-0

48-0
44'0

36•0
46'O

51-5

44-0

33-0

22-0
13-0

22-0

35-0
50-0

0
-64-5

65•0
61-0

55·0

48•0

49-5

42-0

47-0

48-0

49-0

27-0

80-0

22-5

18-5
10-0

84-0

32-0

85-0

30-0
29-5
22-0

25-0
28-5

25-0
25-0

24-0

22-0
18-~5

32·0

32-0

-85-0

-19-0 -15-5

15·0 21-0

6•0 6-0

18-0 21-0

22-0 22-0

29-0 345

41-0 39-0

44-0 44*0

48-0 49'0

31·0 36-0
44-0 42·0

49-0 47-0

39-0 47-0

39-0 39•5

51-0 49-5

48-0 51-0

49•0 34•0

45-0 45·0

45-0 47-0

51-0 52-0

43-0 25·0

29-0 32•5
24-o 23·0
12-0 14-0

18-0 21'0
38-0 38•0
53-0 54-0

-55•0 -55-0

- 14·0

23-5

2·0
11-5

26-0
22'O

36·)

41-0

44-o

51·0

36'o

42'5

48•0
45-0

39•0

48'O

58•0

32·0

45•0

46-0

52·5

26'0

34'o

18'0

15-0

22.0

38-0

- 55-0-53-0



Datel4 .

i -320O

2 30-0
3 31-0

4 26-0
5 32-0

6 29-0
7 21·0

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 16·0

21 14O

22 11-5

23 16-0

24 12·0

25 11-0

26 - 40

27 + 30

28 9'0

29 5·0

30 + 5-0

+ 0-0

- 3·-O

8-0
9 0

10-0

- 2-0

+ 2·0

2-o

2-0

6·0

10•5

5-0'

7-0

5·0 -

9-o
13·0

17-0

-22-0O

28,*0

41-0

17-0

100
+ 19•0

- 0

12-0

12-0

.12'O

19-5

2·5

- 20

+10•5

2•0

6·5

11-5
5

4.5

+ 0•0
- 210

- 13

+12·8

*15-0

170
.21-O

17-0

19•0
12·0

10·0

16 0

15·0

22•0

20·0

9-5

+ 90
J 1*

8 A.M. Noon.

APRIL 1876.

8 v.m. Mblidinightj 4 A.•

-35*5 -375 -38*0

36-0 38-0 40-0

35-0 38-0 34-0

34-0 35·0 36-0

38-0 38-5 39-0

37-0 38*0 -39'0

23-0 220 -

27*5 300 -

24'5 256 -

10-0 5'0
2-0 9-0 -

16'0 21-0 -

11-0 12·0 -

140 22:0 -

21-0 300 -

32·0 38-0 -

270 300 -

21·0 27-0 -

23-5 29-0 -

16'5 19•0 -

20'5 240 -

15·0 13-0 -

17·0 17-0 -

16'0 190 -

-12-0 12·0 -

+ 3-0 9-0
4-0 - 2-0 -

6-0 + 3-0 -

9-0 1·5 -

+ 9•0 + 3- 5

MAY 1876.

-37-5

39-0

29-0

36'0O

38-0

35-5
22·0

21·0,

-16-0

6-0

16-5
14-0

19.0

22-8

27-0

20·0
26-O

22-0

19-0

14·0

11·5
11-0

- 10-0

+ 0-5
-. O'0O

+ 2·0

4"0

9*0
+j 9°0

------ J-______

- 20

-0-o

3·0

8'0

2-0

- 40

+ 20

10-0

10'O0

15-0

7*0
•-0

.5·0

7'O

17-5

20•0

20'O

23-O

24 0

180

17•0

160

220'

210-

19'5

15-0'

155

+ 25-0O

- 0-0O

7-0

- 0*0

- 0-0

+ 4-0
10-0

13-0

14'O

20•0
20 0

24'0

28-.

22·0

18*0

19'0
'26'O0

22·0

29'0

28•0

~16 0

+ 27-O

JUNE 1876.

Date 4 P.D. 8 1.X. iMidnighti 4 A.M. 1 8 A.. Noon.

-31·0

32·9

24. 0

32-0

30-0

22-0

20-5

-11·0

+ 4-0

- 40

10-5

11-0

17-0
30-0

26-0

17-0
84-0

17-0

17*0
11-0

-16-1

11-0

- 8-O

+ 5·0

- 60

+ 80

9•0

7-0,

+ 90

+ 2 9c
34,'O

30.5
26'5

26-5 S

27'0

31'0

36-0

36-'O
31-0

31.0

32-

30-0

35• 0

38'0

34-0

36-0

34•0

31-0

320

35' O
35-5

36-0

36-0
37-0
38'0
37-0

39-0

4-37-0

+ 25 O

31-5

28· 0

23-0
24-5

26-0

30-0

33-0

35-0

30-0

31-0

32. O

29-0
34-0

34-0

34-0

36·0

31•0

29-0

33·0

33-0.

35-0

34-5

380
37-0
37'0

38-0
36·0

35-9
36 36

+26-0

25·0

26• -

27-0

19· -

26-0

27-0

29-0

32-0

29-0

28-0

28-0

25-5

24•0

27-0

30-5

28-0

27-0
28-0

25'0O

81-0

34-5

32-0

36-5

36·5

35-0

35-2

35-6

335
+34-0

+ 29-5

29- O

27-2

27-0

20· 0

30·0
32-0

33-0

30-0

31-0

31-0

30-0
30-0
40-0

32-0
35-0

37-0
31-0

29-0

33-0

38·0

36-0
87•0
39-0

38-0

35·5

36-0
34-0

+340-

+33-0

33-0

28-5
25-0

26· -

31-0

36-0

34-0

30-0

32-0 O

32-0 O

33-0

32-0 O

30-0

37·0

35-0 O

36-0

30-0 O

35-0

33-0 O

33-0 O

39-0 O
36 - O

38-0

41·0

380

36-0

35-0

34-5

+36·0
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+380

,38:Q-

37-0

8i-0
3820

38-0

3640

390
37-8

4•0
41-0O

42-0

389-0O

38.0,

8-

49-0

37·0

37-0
36·0

38-0
"35-0

40' -0

38-5
46-o;

37-5

40-W
f 0O

3 ,,*-

+41-0

X 3

+36-5

89-0O

37•0
S36:0

36•0

36-0

35 5

36.5
40-0
39-O

40-0

*39'O

8960
38-0

8570

4035·0

36-5

39.0

35-0,
139-O

35·039-5
895'

39'. -

35·0

+40-Q-

r.O

+ 350O

36•0
36·0

34-0
33·0

33·0

36·0
35-0
40•0

39-0

39-5

39-0

38•0

85'0
35-0

86·0

36*0

34·0

340

35 -0

400

34•0

8 37f)
35·0

37·0
39.0

370
390

*400

+36•0

34°0
35• -

83-0

32·0

33·0

33·0

40, O

39-0

37'0

340a
34•0

34-0

84*0
84*0

32·0

33 0
35-0
36°0
34-0

38'0
880535-5'

35-5

37-0

870

40'O-

+37-0

36·0

37'0
34-0

35·0
36-0

36'O

40• 0

40-0

40•0

87*0

36-0

36·0

39•0

35·0

36*0
33·0

34-0

37•0
36•0

39'0

40-0

-86'0

36-0

69-0

+41 

+37-0

41-0

37'0
39•5

36•0

37°0

37'0
40'0

41O

44-5

41-0

38*0

40-0

39•0
41-0

37•0
39O

36-0
87,0

37-0
36-0

39-0

400
:39-0

88-0
380

40-0

40-0

87-O

,41·0

41-5

ý+33-0

22-O

26-0

25-0

27-0
30-0

33-0

33-0

31-0
32-0

32 -0

32·0

35·0

34-0

37·0

36-5

37·0
31-0

36-0

35·0

35-0

37-5

35·0

39•0

41·O

38.5

37-0
36'O

36-0

+138-0

+ 0-0

•- 0-0

4-0

.80
8-0

1-0
- l'O

+ 1-0

5-O
12i0

-9-0

21·0

24-0

24*0

23-0 i

20•0

28-O

24'5

20'O0

12

+19-0



AUGUST 1876.

Date. 4 r..

1 + '-)
2 4
3 3710
4 37-0
5 38-0
6 :35-0
7 37'o
8 37'0
9 39.5

10 41-0
11 360
12 38-o0
13 320
14 32·o0
15 36'O)
16 37•0
17 16-0
18 36-0
19 31-0)
29 35•0
21 33-0
22 4i'0
23 35-1,
24 35'0
:>. 371)
:36 35·0
27 34'0
28 34-0
29 12'0
30 208'O
31 +28,0

8 1.rn.3

39-0
37-0
36•0
38-0
34•0
3610
37•0
4010
40-0
36-0
35-0
32-0

34•0
35'O0
30•0
34 -0
37»0
31-0
34 -0
43•0
34'O0
35·0
34• -
37•0
33-0
32-0
31.0
22· -

+ 28.0

Midnight.1 4 A.ar.

38° -
37-0
36-0
37-0
33.5
36-0
36-0
38-0

36-o
35-0
34,0
32· 0
3110
31-5
32· -
29'5
33*0
33 -0
30- o
30-0
39-0
35-0
35• -
31-0
31-0
32· -
31-0
27•0
21 -0

+30-0

+ 36-O
38*-
36' -
36, 0

36·0
361O
39*0
32· 0
31•0
35• -
34-0
32-0
32-0
30+0
30• -
30-0

29-0

30 -0

35.0
300O
31-0
41-0
35' 0
39-0
3210

33 - O
31"0
29'O
20• 0

+30*5

8 A.ar. J
+38-0

38-0
37-0
360 0
35-0
34•0
3910
3410
35·0
36-0
35.5
3210
32·0
32'5
34·0
3215
3210
2810
36-0
32·0
33'O
41-0
38'0
3610
32-0
32-0
33-0
31·0
31-0
23·

+30'0

Noon.

+39-0
37•* 1
36-5
38-0)
33-0
34-0
37-0
36-0
36-0
35-0
36-0
32-0
34-0
37-t0
37-o
34-0
34-)
32-0
37-0
32-0
33·0
36·0
38-0
37-0
32·0)
33-0
32-0
31•0
27-0
26•0

+32,0

Temperature and Specific Gravity of the Sea Surface in Bafin
Bay and North of Smith Sound.-H.M.S. " Alert " and
"Discovery," 1875-76.

TEMPERATURE AND SPEcIFIc GRAVITY OF SEA.

On the 26th Jane 1875, the " Alert " and " Discovery " were in lat. 58° 39 N., long.
46° 4' W., 90 miles S.W. of Cape Farewell, without having met with any ice; the tempe-
rature of the water being 41°, and the sp. gr. 1-02545.

On the 27th the ice bordering the south-west coast of Grcenland was met in lat. 59°
46' N., long. -° 40' W.; the sea temperature falling from 40°-5 to 39°, and near the
edge of tt ice to 36-5. Ten miles outside of the ice stream the ninimun tenperature
of the water between the sirfàce and a depth of 22 fathoms was 38°.

Proceeding to the northward the edge of the pack was followed, at a distance of about
5) miles fronh the land, until miiidnight of the 30th, when we had apparently cleared its
northern edge in lat. 62° 40' N.; while following its edge we occasionally passed through
streamus of open pack, the tenperature of the surface water falling to 32°, but except when
amnongst ice it w%as between 35° and 38°.

On July ist, near the most southward of the Torske banks, aithough ice was not met
with, we passed tlroughî water at a temperature oft 330 and 340, evidently the continuation
of the cold current r-unning to the north-west past Cape Farewell and Cape Desolation.
This was the nost northern indication of its presence. In obtaining a serial tempe-
rature sounding (No. 2.) the minimum tenperature of the water between the surface
and a depth of 130 fathois was 33°-5. The specific gravity of the surface water was
1-0246.

During the rest of the passage to Disko the land was kept in sight at a distance of
15 or 20 miles, the temperature of the water ranging between 360 and 400, one
observation recording a temperature of 34° in the neighbourhood of a piece of ice. Very
fèw icebergs or pieces of ice were met with.

At Godthavn, Disko, the temperature of the sea was 40°.
On the 15th July, when in Disko Bay, on our passage to Ritenbenk, the sea tempe-

rature ranged between 49° and 42°.



On the 17th we left Ritenbenk, passing through the Waigat strait. But notwith-
standing that the southern end of the channel was nuch encumbered by icebergs, the
water remained at a steady temperature ranging between 39° and 41°.

Between Hare Island, on the eastern side of which we passed on the 18th, and the
harbour of Proven, where we anchored on the evening of the 19th, icebergs were passed
only occasionally; the sea temperature ranged between 41°-5 and 37°.

Between Proven and Upernivik, passing through the channel inside the outer islands,
and close to Sanderson's Hope, the temperature of the sea ranged between 37° and 390.

Upernivik was left on the 22nd July, the ships taking an inshore passage to Kangatok.
The channel was much encumbered by icebergs and berg pieces ; the temperature of the
water, however, never falling below 34°.

Passing out from the land to the northward of Brown Island, the temperature of the
water was 37°, the specific gravity 1-02361, with a few icebergs in sight.

At 0.45 A.m. of the 24th we sighted the pack ice, the temperature of the water falling
to 33°. The middle ice was entered in lat. 73° 17' N. 60 miles west of the Berry Islands.
By noon of the 25th when we were in lat. 75° 20' N., long. 66° 19' W., we had gained
the North-water off Cape York.

While in the pack the temperature of the water ranged between 29° and 35°, the
specifie gravity being 1.02037. Only two or three icebergs were met with before we
approached Cape York, but there vast numbers were collected together.

On entering the North-water the surface temperature rose to 3605, but near the land
it again fell to 33°, and remained at 35° until Cape Atholl was passed.

While near a land floe in a bay to the eastward of Cape York, and surrounded by
icebergs, the " Discovery " found the specific gravity of the surface water to be 1·005.
In the North-water it was 1-02274.

On the 26th, after passing Cape Atholl, and when about eight miles south-west of
Wolstenholme Island, the temperature of the sea rose to 40°, at about which temperature
it remained until the Cary Islands were approached. A serial set of temperatures
(No. 5.) indicated that a warm stratum of water, above 35°·8, extended to a depth of
10 fathoms, and that below 20 fathoms the minimum temperature of the water down to
a depth of 275 fathoms was about 29° 0, and that was the actual temperature at a depth
of 100 fathoms. The specific gravity of the surface was 1-0241.

Between the Cary Islands and Northuinberland Island, the surface temperature ranged
froin 360 to 440, the specifie gravity was 1-0241. Many icebergs were in the neigh-
bourhood, the largest clusters being inshore and probahly aground ; the majority o them
were table-topped.

Crossing the entrance to Murchison Sound the temperature of the sea was between
34° and 36°. Inglefield Gulf was full of ice, apparently fast to the shore, otherwise no
fioe-ice was met with.

We arrived at Jensen Point on the morning of the 28th July, the surface temperature
being 340-5, the speciflc gravity 1-0236.

Thus except when we were near ice the temperature of the sea between Conical Rock
and Port Foulke was always above 34°.

A southerly running carrent was experienced while near the Cary Islands.
On the 29th July we crossed the entrance of Smith Sound, the temperature of the

sea falling to 32° immediately we left the east shore; near Cape Isabella it was 31°.
While crossing we experienced a southerly current independent of the tidal currents.

NoRTHwAi OF SMITH SoUND.

Arriving off Cape Sabine on the 30th July the main pack was fallen in with, a spur
six miles broad separating the " Alert " from the shore of Ellesmere Land. The tempe-
rature of the sea was 32°-5, in the pack it fell to 310 and 3005.

In Payer Harbour, while completely surrounded by pack ice the surface temperature
ranged between 29° and 31°, the specific gravity was 1-02420 and 1-02445.

On August the 4th the ships ran along shore through Buchanan Strait, the tempe-
rature of the sea rising to 34° at Alexandra Haven, but falling again to 310 whenever
the close vicinity of the land was left.

In Hayes Sound the minimum temperature of the water between the surface and 20
fathoms was 30°-5, and between the surface and a depth of 57 fathoms 2900.

While in Hayes Sound, between the 3rd and 6tb of August, the specific gravity of the
surface water fell to 1-02801 and 1'02239; on our leaving the sowud QU the afternoon of
the latter date, it again increased to its ordinary standard,

K 4



On arriving at the entrance of Princess Marie Bay on the 8th, the sea water was again
found to be fresher than ordinary sea-water, the specific gravity by the uncorrected
Casella Hydrometer being 1.019. On entering Franklin Pierce Bay, and securing the
ships alongside a fixed ice floe, the surface water was found to be nearly fi'esh, the
uncorrected Hydrometer registering 1-003.

While navigating along the Grinnell land shore between Walrus shoal and Dobbin
Bay, always close to ice, the water remained at about the same degree of freshness, but
on our rounding Cape Louis Napoleon on the 15th, and entering a water channel
about a mile in breadth, the specific gravity increased to 1-0235; on the following day it
was 1.02375.

Between Hayes Sound and Cape Louis Napoleon the temperature of the water ranged
from 29°·5 to 310. On the 1 8th, off the latter position, it fell to 29°0.

After the 22nd August, when the ships were in Kennedy Channel, it was difficult to
obtain the true temperature of the sea, owing to that of the air being always below the
freezing point of water. A coating of ice collected on the instrument, which, if not
completely removed, caused a lower temperature to be registered than what actually
existed.

Dr. Moss' report and the Tables will give the temperature and specific gravity
observations at Discovery Bay and Floeberg Beach.

On the return voyage in 1876, the " Alert " left Floeberg Beach on the 29th July,
the temperature of the surface water ranging between 29° and 30°.

On the Ist August, when the ship was secured off the mouth of a small watercourse,
the surface temperature rose to 33°; on leaving the vicinity it again fell to 29°•0, at
which temperature it remained until we arrived at-Discovery Harbour on the 12th.

Off Cape Union on the 2nd the specific gravity was 1102443, and on the 7th off Cape
Beechey it was 1-02383.

The pack ice prevented the two ships leaving Discovery Bay before the 20th August,
the tenperature of the water in the bay was 30°.

Passing to the southward along the east coast of Grinnell Land the sea temperature
ranged between 290 and 30-5; the specific gravity ranging between 1·02430 and
1.02178, always being fresher than ordinary' Atlantic sea water.

On the 23rd the serial teniperature observation (No. 19) indicated that below a
depth of 30 fathoms the bottom water gradually increased in temperature from 29°00
to 30°0.

The specific gravity of the surface water was 1·02430, and that at a depth of 70
fathoms 1·02547, a decided indication of Atlantic water.

This laàt observation was confirmed on several occasions, notably so on the 1st Sep-
tember (No. 15) when at a depth of 115 fathoms water, a temperature of 30°-8, and a
specific gravity of 1-02567 was found.

On the 4th Septem ber on entering Allman Bay the tem erature of the water suddenly
rose from its usual temperature between 29° and 30° to 32 . A sample of it was tested,
and the specific gravity found to be 1-00217. - The freshness of the sea water was

robably caused by the large discharge of water from the John Evans Glacier at the
ead of the bay.

Owing to the lateness of the season the temperature of the sea during the early part
of Septemaber, when the ships were navigating aIong the south-east coast of Grinnell Land,
was 29-0, and young ice was constantly forming on all the water pools opened by the
drifting of the pack.

On the 9th Septenber the two ships escaped from the pack, about one mile north of
Victoria Head, between which position and 10 miles north of Cape Sabine the youug ice
was froni one to threc inches thick, covering water at a temperature of 290.

To the southward of Cape Sabine the temperature of the water was 2905, and no
young ice had thrmed.

BIFi. BAr.

Between Cape Isabella and Bardin Bay, where we arrived on the 12th September, the
sea temperature ranged between 30° and 310. In'Bardin Bay, where the ships anchored
on the 13th, the temxperature of the water neár the end of a discharging glacier
was 330

Vhen passing near Hakluyt Island, and when cropsing our outward track nëar
Wolstenholme Island, we failed to neet with the iwarn stäïam of water, at a temperature
of about 40°, which we passed through in July the previous year, the temperature on
the homeward voyage remaining at between 300 and 33°.
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On crossing Baffin Bay towards Lancaster Sound, a stream of water at a temperature
of 34°, about 50 miles in breadth, was passed through off the entrance of Lady Ann
strait, Within a distance of 50 miles from Possession Bay at the south side of the
entrance to Lancaster Sound the water fell to 32° and 300.

When crossing Baffin Bay from Possession Bay towards Wilcox Head, the warm
stream was again met with about 70 miles distant from •the West coast, the temperature
rising to 34°•5 and 35°, tbis extended to within 70 miles of the Greenland coast where
the temperature was between 33° and 32°. Two narrow streams of water at a temperature
of 32° were met with within the warm area. This was the coldest water passed through
in the position occupied by the middle ice the previous season. Off Cape Shackleton
fron 20 to 40 miles from t1e coast the temperature of the water was 34°.

On the 22nd September we met with colder water, the temperature falling to 30°•5,
and indicating tbe near neighbourhood of ice. At noon when in lat. 71° 58' N., and
long. 60° 19' W., 85 miles from the Greenland coast, the edge of the western pack was
sighted.

On the following day when 50 miles off Svarten Huk Peninsula we entered the warm
current hagging the Greenland coast, the temperature rising to 36°. From that position
to Godthavn Disko the temperature ranged between 36° and 38°·5.

A serial temperature observation obtained on the 22nd (No. 4.) indicated a warm
stratum of water, at a temperature of 30° at a depth of 100 fathoms, underlying a colder
stratum at 290 at a depth of 20 fathoms.

On the 3rd October on the Torske Bank North of the Knight Islands in Davis
Strait the temperature rose to 39°.

On the 6th when in lat. 64° 46' N. long. 560 29' W. the temperature of the sea fell to
33-5, denoting the nearness of the western pack. Several icebergs and berg pieces
were in sight.

On our nearing the Greenland shore the temperature again rose to 38°, and on reaching
lat. 63° 20' N. long. 54° 30' W. on the 7th, the temperature was 40° and 42° above
which temperature the water remained as we proceeded to the southward and eastward.

Specie Gravity.
Tempe-

Date. Latitude. Longitude. a Corrected Correctedof Seafo
Surface. Hydrometer. so d a, for ,at»

W. Stard t Standard t

1875.
June 21 - -

,, 22 -

,, 28 - -

,, 24 - -

,, 25 -

,, 26 - -

,, 27, noon
,, ,, 4 pan.

,, ,, 6 ,,
,, ,, 8 ,,
,, ,, 12 ,,

,, 28, 2 a.m.
,, . 4 ,,

,, ,, 8 ,,
,, ,, 10 ,,
,, P, noon
,, ,, 8 p.m.
,, ,, 10 ,,

,, 29, 4 a.m.
,, ,, 6 ,,
,, ,, 8 ,,
op , 10 ,,
,, ,, noon

o 80 Doon
,, ,, 10 p.m.
go ,, 12 ,,

July 1, 6a.m.
S noon

,, 2 p.m.
,, op 12 ,,

,, 2, 8 a.u
,, ,, Doon

2 p.m.
,, ,, 4 t,
,, ,, 8 ,,
,, ,, 10 ,,

1 407.

° '

33 45
35 46

89 5

40 22

41 0
46 4
48 46

49 31

51 38
52 4

52 89

49 53

44

44

43
43
42

41
40
39-5
87*0
39•0
36.5
89*0
87:5
39 0
36•5
37·0
35.5
37'0
35•0
33' 0
820
36'0
38-0

87·0
840
85·0
83*5
34-5
38-0
37'0
38,0
89'0
40,75
39•5
88'0
-89·0

1·0275
1·0270

1·0265

1·0270

1·0265
1·0270

1·0265

1-0245

-

1•0270
1 0265

1 0260

1•0265

1•0265

1•0265

1 0250

1 *0240

1,0255

l'0255

1•0261

1•0256

1·0251
1·0256
1•0256

1•0256

1•0241

1.0246

1·0231

-04

See Dr. Mon' report on
Specifi Graiity.

-.

- '

° '

58 8

59 23
59 86
58 0
58 5

58 39
59 36

60 20

1 52

61 48

6- 16

64 44



Date. -

1875.
July 3, 4 a.m.

,, , noon
,, ,, ,,
,, Pl 2p.m.
,, ,, 8 ,,

,, ,, 10 ,,

,, 4, 8 a.m.
, ,, 10 ,,
,, ,, noon
,, ,, 4 p.m.
,, ,, 12 ,,

,, 5, 2 a.m.

,,l, noon
,, ,, 4 p.m.
,, ,, 6 ,,

,, ,, 10 ,,

,, 6, 2 a.m.
,,,, ncon

,, 7 - -

,, 16, 2 am.

,, ,, 4 ,,

,, J 8 a
,, ,, 10 ,,

,, 17, 4 am.

,, , 8 ,,
,, ,, noon
,, ,, 4 p.m.

,, 18, 2 am.
,, ,, 4 ,,
,, ,, 10I ,,

,, ,, noon
,, ,, 2 p.m.
,, ,, 8 op

,, 10 ,,

19, 4 am.
,, ,, 6 ,,

10 ,,
,, ,, nooce

, ,, ,,

,, ,, 2 p.m.
,, ,, 8 ,,
,, ,. 12 ,,

,, 20, 2 a.m.

,, 22, 2 a.m.
,, ,, noon

,, ,, 2 pan.

,, 23, 2 a.m.
,, ,, 6 ,,

, 6 p.m.

,, ,. 8 le
,, ,, 12 ,,

,, 24, 2 am.
,, ,, 4 ,,l

, ,, noone

,, ,, 8,,

,, ,, 18 ,,

,, 25, 2a..
,, ,, no<on
,, ,, 4 p.m.
,, ,, S ,

,, , 12 ,,

,, 26, 4 a..
,, ,, 8 ,,

,, ,, noon
,, ,, 2p..
,, ,, 4 ,,

,, 27, 2aa..
,, ,, 6 n
,, ,, noone

,, ,, 4 p.m.
,, h 6 ,,

,, ,, 8 ,,
,, ,, 10 ,,

,, ,, 12 ,,

5 26 54 12

6 0 53 59

7 43 54 37

Godthavn, Disko

Ditto

-'J
1litenbenk,

69 51

70 42

72 1

Proven, G

-

lYpernivik,

73 3

73 33

75 20

76 19

77 8

laigat Straits

51 57

55 7

56 29

-

recnland

Groenland

56 56

63 19

66 19

70 16

72 41

Speflc Gravity.
Tempe-
rature
of Sea

Surface.

37-5
38-0
36 *
38-0
39•0
37-0

390
40-0
40-0
37-5
35.5

36-5
37•0
34•0
86-0
38-0

38*0
40-0

40

47
44
42
45

44
42
42
40

39.5
41-0
40•0
39•0
42·0
40*5
39•0

38•0
40'0
39-0
41-0
40-0
37•0
38•0
41-0

40·0
40 *

37-0
35-0
36-0

85-0
34•0
35·0
36-0
38•0
36·0
35-0

33·0
32'0
295 -

8010
35-5

32'0
35-0
36·5
37•0
33-5

34'O
35-0
35-0
39-0
40-0

32-5
36-0
41-0
39-0
35*0
38•0
36•0
34.5
36·0

llydrometer.

1-0265
1,026D

1·027D

1-027D1-027 D

1·027D

1,025 D

1'026D

1'025D
1 -025D

1-026 D

1-025D

1-0237

11024 D
1-026D

1-0265

1'-025D
1-024 D
1-0260

1-0260

1 023 D

1-*024 D

1,- 005 D
1- D

1•026D

1-027 D

Corrected
for 600,

Standard at
39°•2.

1-0255

1-0

1 0255

1,0245

1-0220

l'0240

-05

Corrected
for 60°,

Standard at
6(°.

1-0246

-

1 0231

1-0221

1-0251

1-24

1'0236

1-0241

Sec Dr. Moss'î report on
Specific Gravity.

Sec Dr. Muss' report on
Specifie Gravity.

"Discovery " surrounded by
iceber and pack Ice off
Cap Yrk.



Specifie Gravity.

I ~Tempe- -_ _ _

Date. Latitude. Longitude. rature Corrected Coreted
of SeaCrrtd Coece

Surface. Hydrometer. for 600, for 60°,
N. W. Standard at Standard at

39°2. 60°.

1875. ' ° '
July 28, 2 a.m. - I - 850 1·026D - -

,, noon Fort Foulke 35-0 - 1-0245 1•0236
29, 10 a.m. - - 32·0 - -

noon 78 29 74 45 8335 - -
2 p.m. - - 82'O - -

8 ,, - - 31-0 1,026D -

,, ,, 12 ,, - - 32·0 - -

80, 8 a.m. - - 33,0 1023D -
, oon 78 48 73 25 300 1'025D -
4p.m. - - 31'0 -

,, 31, 2 a.m. - - 330 - -

, ,4 ,, - - s1·0 1,026D - -

, ,noon Payer Barbour 31-0 1•025D -

August i - - Ditto 30-0 1·02655 1·02590 1•02445

Temperature Specifie Gravity
Date. Latitude. Longitude. of Sea by -

N. W. Surface. Hydrometer.

Aug. - Payer Harbour 80 1·025 D
4, 8 a.m. - - - 81 1•024 D
,, noOn - Hayes Sond 30 1•021D
S 4 p.m. - - - 30 1·0195D

,, ,, 6 ,, - - 82 1,020D
,, 10 ,, - - - 34 1•021D
5, 2 a.m. - - - 310 1'023D

,, 8 ,, - - - 8310 1·020D
, non - 78 52 75 50 80,5 1·021 D In pack lce, aye Sound.

4 p.m. - - - 81,0 1•010D
,, 8 ,, - - B0•5 1•016D

6, 8 a.m. - - - 29·0 1•015D
S noon - 79 0 76 0 30*0 1·014D Amongst pack fee inl ayes Sound.
4 p.m. - 8-20 1,024D
6 PR - Q-0

7, noon - 79 18 74 22 B0-5 1-0245 D Beset in the Pack, Kanes a
8, noon - 79 20 .,74 80 32-0 l'019D NearCapeVictoria,PrinemsMarieBay.

midnight - Franklin Pierce B. 32·0 1-0D
9, noon - 79 25 75 8 32,0 1•002D Alonguide floe ie, near Walru Shoal.

13, noon - 79 84 72 20 31•5 1*007D
14 - - 79 40 78 6 32*0 1·004D

15, midnight. - - 0-0 1025D One mile off shore, SJI. of Cape Louis
Napaon.

,, 16, 4 am. - - - 29-5 1•0245D Surronded by pack ie.
,, noon - 79 37 72 25 30-0 1·025D

,, 17 - - - - 80-0 1-025D

18 - - - - 29-5 1'025D

19 - - - - 81-0 1-022D Surounded bfopen pack.
20 . - 80 2 70 40 29.5 1.025D Attached to a floe of Cape Colinon.
21 - - 29•0 .1•025D Ditto ditto.

Tm r Specifi Gravity
Date. Latitude. Longitude. of the at 60°.

sea SW ater at
N. W. ~ Uf. 89•2. Unity.

1876.
1 -
,, 12 p.m.

2, noon
,, 12 p.n.

3, noon
4
s -

6 -

7 -

8*

Of Cape Union
- i

Off Cape Union
- I -

Off Cape Beehey

Ditto
Ditto

Ditto
Ditto
Ditto

800

31,0
31-0
29'0
29-0
29-5
29•0
29-0,

29-0
290

L2

1•02443

---sa



Speci5ec GravityTemperature at 600
Latitude. Longitude. of the Water at

N. W. Sea Surface. 390.2=Unity.

1876. 1
Aug.9 • -

,, 10 - -

,, 11 - -

,, 12 -

,, 19 - -

,,20 -

,, 21 -

,, 22 - -

,, 23 - -

24 - -

,, 25 - -

,, 26 - -

,, 27 - -

,, 28 -

Sept. 2 - -

,, 3, noon -

,, 4 - -

,, 6 - -

7, noon -

,, 8 - -

,, 9 - -

,, 10, noon -

,, 11 -
, , nidnight -

12, oon -

,, ,, 4 p.m. -

13, noon -

, midnight -

,, 14, 2 am. -

,, ,, noon -

,, ,, 4 p.m. -

, ,, 12 ,, -

>, 15, 4 a.m. -

Pl , ,, -

P , 10 ,, -

Slnoon -

, 6 p.m. -

el 16, Doon -

17, 10 a.m.
D,, oon -

P , 2 p.m· -

, , 6 ,, -

, , ,, 12 ,, -

, 18, 2 a.m. -

7, , 6 , -

P ,, 9 ,, -

Il oon -
,,, p.m- -

,, ,, 7 -

,,19, I a.mi. -
,, ,, noonf -

,, ,, msidnsight -

,, 20, Dnn-
,, ,, 6 p.mî. ~ I
,, ,, ,, -

,, ,, 10 ,, -

,, 21, noon -
,, ,, 8 p.m. -

,, ,, 10 ,, -

,, 22, 4 a.m. -
,, ,,Dn -D
,, ,, 8 p.m. -
,, ,, midnight -

,, 23, 5a.mn. -

, ,, 6 ,, -

,, ,, noon -

,24, Dean -

,, 25, noon -

,, 26, Doon -

Off Cape Beechey

Ditto

Off Cape Murchison

Discovery Bay

Ditto

80 30 -

80 20 70 20

80 4 -

79 46 Cape Fraser

79 48 71 32

79 40 72 5

79 40 72 5

Cape Louis Napoleon

Dubbin Bay

Ditto

Off Cape Hawkes

Allman Bay

Ditto

Walrus Shoal

Off Victoria lcad

Off Buchanan Strait

77 30 74 30

77 16 71 5

In Whale Sound
In Bardin Bay

76 33

76 9

74 56

- 40

73 50

74 17

73 33

73 7

71 58

71 12

70 23

69 20

70 37

73 16

75 14

73 8

67 44

61 22

58 48

58 26

60 1

57 37

55 53

54 26

Godthavn, Disko

29• 0

29-0

29.0

30-0

30'0

30•0

30'5

30· O

29•0

30• 0

30•0

29'0

29-5

29-5

29•0

29 *

32·0

31'0

29-0

29,5

29•0

31'0

31•5
30,0

30•0

32
30

29•5
80·5
82·0
81'5

30'5
31-0
34•5
34-0
34•0
82'0

80•5

30'5
34.5
33.5
32•0
34·0

34.5
32·5
35.5
35-0
32'5
35-0

33.5
33·0
32·0

33.5
34•0
32•5
34'O

33.5
31·5
32'O0

30-5
31,0
33- 0
32·0

34-0
36'0
36-5

35-5

38-0

38'5

Date.

1-02326

1 *'02430

1 '02397

1-02178

1,00217

1 '02506

1 '0234"

1 '02416

1 '02405

1 02447

1,'02304

1 '02416

1•'02382

1 *'02401

1'02325

1'02439

1'02372

1'02436

Water phosphorescent.
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Observations on the Speciflc Gravity of the Sea Water, by
Buchanan's (Challenger) Method and Chlorine Estimations.
By Staff Surgeon Edward Lawton Moss, M.D., R.N.

Standard of unity water at 39°•2 Fahrenheit (40 centigrade).
The observations are arranged with regard to the latitude of the stations.
The thermometer used was, except when others are specified, a centigrade instriunent

supplied with the apparatus for carlonic acid estimations, verified in melting snow.
The colour scale refers to an arbitary scale of 18 tints ; passing from pure blue at 1

to decided green at 18.
The screw-well answered the purpose of a water glass. There was little difficulty

in deciding on the tint. On the day the scale was completed, 13 individuals made
independent estimations and all settled on two tints next cach other on the scale.

The first four observations connect with and check those inade with Casella hydro-
meters. These observations are repeated in their order with regard to latitude. The
cylinder to float Buchanan's hydrometer was too short for certain specific gravities,
and a suitable substitute could not at once be extemporised.

so
oc Specifie Specifie Speciflc

Re. fe - Gravity Gravity Gravit Per-

rence to Date. Latitude Longitude Depth at at n. t , 0. a entage Colour
N. W.ý rhcWae of cexaage.

Notes. N. W. which Water Water at Water at Water at of Scale.
was taken. s s 390.2 39°•2 39°•2 Chlorine.

= Unity. =Unity. ==Unity.

Note 1.

Note 2.

Note 3.

Note 4.,

Note 5.

Note 6.

Note 7.

Note 8.

26 June 1875
23 July 1875
24
25

19 Oct. 1876
10 ,,

26June 1875
8 Oct. 1876
7 ,,

6
4

3 ,,

30 Sept. 1876

25

24 ,

24

23
22

23 July 1875
21 Sept. 1876
20 ,

16 ,

24 3uly 1875

17 Sept. 1876
18 ,,

19 ,,

35 38

54 7
46 4

54 41

54 32

56 29

54 30

55 37
Egedesminde

Harbour.

54 26

55 53

57 37
60 19
56 56
58 26
58 4"

76 59
63 19
73 7
67 44

61 22

Surface

Surface

t,

'3

PI

P,

,,à
,,
,,l
,,>
,,à
,,b

,,l
,,$
,,

1-02719
1-02559
1*02249

1-02467

1·02744

1.02722

1•02719

1-02642

1'02577

1·02542

1-02691
1·02710

S102629

1.02651

1-02572

1*02636

1 '02535

1·029559

1102613

1•132628

1·32516
1·32249

i102520

1*02648

1102591

1-02670
1·02470
1•02162

1'02467

1-02620

1·02676
1'02670

1 '02499

1·02457

1·02531

1'02553

S1.02639

1-02624

1-02527

1·02560

1·02513

1-02574

1'02414

1*02470

1-02512

1-02503

1102338

1'02162

1·02460

1*02564

1•02460

1-02545

1 -02361

1'>2037
1·02274

1·>2607
1.02572

1·02545

1*02473

1102386

1·02352

1'02445

1-02500

1·02520

1·02436

102458
1·02372

1·02439

1'02325

1·02361

1·02401

1«02416

1102300

1-02037

1·02304

1·02440

1·32382

1•985

-98

-12

Note 1.-Nostoc spheres commuon.

Note 2.-After Sth October 1876, in lat. 61° 56' N., long.
54° 41' W. on the homeward voyage no Ceratium was found.

Note 3.-Fall of Cydippe.

Note 4.-This was the nearest station te the site of Rink's
sample of July 1849, mxamind by Forchhammner.

L

Note 5.-The towing net yielded Limacina, Oikopleura, and
Sagitia.

Note 6.-Filter choked with Ceraiua trapes.
Note 7.-Limacina and Sagitta common.

Note 8.-Cotton filter choked with Ceratius tripos. This
Peridinean is extremely plentiful lu these seas.

8



rence to,

Notes.

Latitude
N.

15Sept.1876 75 10

25 July 1875 75 20

Note 9. 14 Sept. 1876 76 9
13 ,, 76 33

Note 10. 11 ,, 76 16

10 ,, 77 30

Note i. 9 ,, 78 32

Note 12.

Note 13.

Note 14.

Note 15.

Do.,

Note 16.

Note 17.

Note 18.

Note 19.

1 Aug. 1875

5 ,,
(10 O A.M.)

6 ,,

9 Sept. 1876

8 ,,

10 Aug. 1875

10 ,,

4 Sept. 1876

31 Aug. 1876

28

16 Aug.1875
(9 p.m.)

17 ,,
(11 U.m.)

25Aug. 1876

23 ,,

19 Aug.1876
(10 p.m.)

21
(12 p.m.)

20 ,,

22Aug. 1875
(11 p.m.)

78 42

78 52

79 25

79 29

79 34

79 38

,,

79 37

79 4U

79 45

lj

79 50

80 4

80 30

80 38

Note 9.-Water phosphorescent contains numerous Ceratitu
iripos and ChaStocerte. Many icebergs near.

Note 10.-Contains Oiklspleurai, Fritillaria, Ccralium, and
.dAtone Di<utomacea.

Note I .- Fuil of Diatomnaccuus neediles and Ceratius tripos.

Note 12.-A few Diaiomaccous needles.

Note 13.-A bottled samiple of this vater examined in La-
boratory of Royal Dublin Society contained-

1 -97 per cent. of chlorine. Co-elicient 1.94.
0·219 ,, sulpburic acid.
3'792 ,, solids.

Specilic gravity by bottle 1·*02621 at 59' 9', unity 59° 9',

,, ,, 1'025316 at 59e 9', unity 39 2'.

Note 14.-This sample was retained and examirned on . 'th
October, when the apparatus for chlorine estimations was first
available.

Notes 15.-No results in cotton filter after 1'5 litre of each
had passed- through.

.Note 16.-Water ha an aclinic cloudiness from extrenely
minute mudi which could not bu filterci out through cotton
filter; I -5 litre filtvred through microscope field of cotton
yielded ouly une organisi; the minute cup-shaped end of a
C/uetocers.

Note 17.-Ful of Diaiomaccous ncedles, thus differing *om
layers above aud below.

Note 18.-150- of muddy water came up in the colapsed
tube of Buchanan's bottle lowered to 112 fathoms ; this water
gave 1 -92 per cent. of chlorine, but was too sral a quantity te
estiiate specific gravity.

Noto 19.-A qnantity of water too smali to estimate specifle
gravity cane Up in a magnetie carrent indicator from 70
fathoms, an additional quantity was obtained from 80 fathomm
in a common bottle whose cork had reslsted the pressure at
50 fathoms, and both quantities united gave resulta noted on
24th Augst; each sample having been found to give the same
results by Casella hydrometer, Nu. 742, i.c., 1-027 at 600.

Colour

Scule.
Longitude

W.

75 5

66 19

73 16

70 37

71 5

74 30

Off Leconte
Island.

Payer Ilarbour

75 46

76 0

OffAlbertlead

Off Victoria
11end.

75 3

Allman Bay -

73 15

Dobbin Bay -
(ebb tide.)

72 25

72 5

Off Cape Fraser

,,

Maury Bay -

70 40

Near Crozier
Island.

Off Franldin
Island.

Per-

centage

of

Chlorine.

(d.)

Depth at

wchiclh Water

was taken.

Surface

,,

,,

56 iâtho"v

Suface

15 fathoms

Surface
2 fatboms

3 fathotus

115 fathoras

9 feet

20 fathoms

40 fathoms

Surface

,

70 fathomns

le

Surface

E-

34•*4

80
32

3800

30•0

29*8

32

32

33-8

31·6

28-9
30

31-6

29-5
31-8

30

29·7

30-9

30-2

29-3
29-8

30-2

Specifie
10 Gravity
2! at t.

WVater at

El 1Uity.

50-4 102650
38 1-02467

56-8 1-02602

48'2 1•02620

57-2 1·02626

52•2 1•02628
64-9 1·02668

45'5 1-02655

42-8 1·02630

Specifie
Gravity,
ut 1, o.

Water at
39°•2
Unity.

1-02553
11>2467

1·02422

1·02503

1·02444

1·02503

1-02539

1-02590

1*02580

1-02492

1-02439

1-02486

1·02641

l100600

1·02523

1-01835

1-02422

1·02634

1-02224

1·02506

1•02553
1102588

1,02500

1·02443

1·02446

1·(>2606

1•-0255~8

1·02541

1·02538

1·02606

Specifie
Gravity
at 60P.

Water at
39°•2

=Unity.

1· 02447

1·02274

1-02385

1 02405

1-02410
1·02416

1-02450

1'02445

1'02420

1•02301

1•02239

1·02347
1·02506

100578

1 -02413

1-00217

1-01743
1-02388

1•02567

1'02178

1-02462

1'02507

1'02375

1·02288

1·02397

1·02430

1-02547

1·02345

I102326

1•02380

1·02399

37-9

36-0

46-4

46-8

33·8

50-0

46-0

51-8

57-2
54·3

56-1

56-3
56-1

30-2

1'02507

1·02450
1·02558

1-02719

1-00784

1'02629

1•00423

1-01955

1-02600

1·02779

1·02389

1·02677

1-02720

1•02588

1•02500

1•02612

1·02643

1-02761
1·02558

30-9 1 309

29°5

30· 0

30• 0

29-8

29•5

30-0

29 - 1

295 1102541

43-7 1-02543

1•02606

1·97

1·-89

2·019

1



Specif c
Gravity

at t.

Water at
39°•2

=Unity.

8 0
81 40

81 42

81 53

82 9
82 14

Specifie
Gravity
at t, o.

Water at
39°•2

=Unity.

20 Aug. 1876

28 Ang. 1875
18 Ang. 1876

7 ,,

30Aug. 1875

2 Aug. 1876

1 Sept. 1875
29 May 1876
1 Sept. 1875

120et. 1875

1 Nov. 1875

29

24 Dec. 1875

30 ,,

27 Jan. 1876

6 Mar. 1876
5 May 1876

21 June 1876

15 July 1876

OP

21 ,,

,,

. 1P

Off BellotIsland
(high tide.)

Discovery Bay

(low tide.)

Cape Beechey,

62 45

Cape Union .

63 27
Off Black Cape

61 22

,,

,,

,,

300 yardls front
qho-e.

500 yards from
shore.

Note 20.-Tide ebbing north under foc 4 feet 2 inches thick;
several Cydippes seen.

Note 21.-Four Copepoda captured with towing net hauled
upb and down.

Note 22.-A very small phosphorescent Pleurobranchia
cauglt in the tow net.

The temperature 28° 2' was obtained by No. 9 registering
Casella (R.C.) thermometer lowered to depth of 4 feet for
25 minutes.

Note 23.-The temperature of the snow-hut over the "fire
hole" Iwbere this sample was obtained was 130. So that minute
plates f. ice at once formed on the aides of the beaker and
tionoted to the top. Wien they melted (at 280 9') the resulting
water fioated on top like spirit, and had to be shaken up before
observations for specifie gravity estimations could be made.

Note 24.-The thermometer used was a Negretti and Zambra
reversible, and it registered 28° 3'.

Note 25.-The fire-hole had been closed since early March
and this sample was therefore obtained from the narrow hole
dug to find thickness of foe the sea water rose se slowly that
it had time to part with some of its water to the sides of the
hole.

Note 26.-Casella hydroneters, Nos. 811 and 740, give at
600 with this water 1·0256 and 1 ,0255 respectively. Standard
being water at 60. At standard 390 these specific gravities
would be 1'0247 and 1•0246.

Commander Markham used these two hydrometers in obtaining
1 -0268 t. 28° 8' and 1-0262 t. 29°, at'lat. 83° 19' N. on the
11th May 1876. The latter specifle gravities corrected for t.
Of observation, and referred to standard at 39° give 1,0246 and
1'0241.

Note 27.-The two first attempts to raise water from this
depth failed. owing ta the light surface water freezing in the
neck and funnel of Buchanan's bottle cooled by the temperature
of deeper water. I attribute the lighter specifie gravity of this
sample to the intrusion of a little ice.

Note 28.-Water at 290 extends ta vithin 9 feet of the
surface and is covered by that depth of water at 320.

Note 29.-Re-examined in the Laboratory of the Royal
Dublin Society, a sample of this water sealed with Canada
balsam in a marked stoppered bottle possessed a specific gravity
of l·025567, by specife gravity bottie t. 60°. Standard t. 60°,this referred to standard at 39° 2' 1 ·02467. Its chlorine was
1.9 per cent. ce-eficient 1 98.

Total solids 8·761.
Sulphuric acid 2146.

L 4

Latitude

N.

5 fathoms

Surface

7 fathoms

Surface
between fous.

Surface

Surface
between fines.

Surface

,,

Surface
under foe.

4 feet below
surface.

4 feet deep
Surface

under floe.

Bottom,
27 feet.

Surface
under fioe.

Surface
Bottom,
27 feet.

11 fathoms

Surface

471 fathoms

Surface

471 fathoms

,,

Colour
Scale.

liefe.

rence to

Notes.

Note 20.

Note21.

Note 22.

Note 23.

Note 24.

Note25.

Note 26.

Note 27.

Note 28.

Do.

Note 29.

Date. Longitude
W.

?28-4

2915
?28-4

30

29'7
30

29-7
28-9
29.5

28-9

28-6

28-2

28'2

28•3

28-3

28-3
28-3
29-2

28-8

32-2

29

32

29
29

(d.)

Depth at

which Water

was taken.

1-0(2619

1'02606

1'02613

1·02596

1· 02615
1.02656

1,02610
1'02686
1·02615

1·02662

1•02615

1·02664

1·02660

i 02667

1.02667

1.02660

1·'02769

1.02626

1 -02589

I ·00241
1•02628

1·00296

1·02672

y -, ~ .3

~

n. a.~
3v o>
E" i-i

1*02480

1·02606
1'02473

1·02460

1·02615
1 02607

1'02.610
1. 02603
1·02615
1'02662

1-02576

1i 02506
1•02516

1·02573

1·02587

1'02510
1.02554
1·02517

1 '02384

1-00027
102505

•999762
1-02551

Specifie
Gravity
at 60°.

Water at
39° 2

=Unity.

1.02405

1.02892
1·02898

1·02888

1· 02400

1-02443

1•02896
1·02472

1·02400

1·02447

1·02440

1·02449

1'02384

1•02452

1 02452

1 '02442
1-02554

1-02412

1·02374

1 ·00037
1.02413

1 *00092
1·02458
1·02467

Per-

centage

of
Chlorine.

1·93

1•97

1•97

1*95
1·92

1·95

1•96

1·97

2·01

1•80

-04

1·89
1·8971·02682 1 1-02580
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Surface and Deep Sea Temperatures.-H.M.S. " Alert " and
" Discovery."

Making due allowance for instrumental errors, and for the inexperience of some of
the Observers, these indepeudent Sea Temperature observations, taken on the west
shores of Smith Souid, demonstrate the existence there of a stratum of cold Aretic
water. At a temperature of about 29°00 lying between the locally heated surfàce water
and a deptl of fromu 20 to 30 lathoms, flowing to the southward during the su mmer
months.

They- also denote a waii underlying straturn at a temperature of about 30°0.
The latter water was iot found near Floeberg Beach, but coupled with the observa-

tions nade in I872 by the members of the Polaris Expedition, when a temperature of
32°•8 is reported to have been found at a depth of 203 fathomus in Lat. 80° 44' N.,
idway between Franklin and Hans Islands and a temperature of 32°•1 at a depth of

17 fathoms in Polaris Bay, it would appear that the warm underlying water forces itself
to the northward on the cast side of Robeson Channel. Whether it enters the Polar
Sea or no w il! depend on the depth of water at the north end of that channel.

The observations also denote that water at a lower temperature than 28.8 does not
exist in Smith Sound or Baffin Bay above a depth of 275 fhthoms.

The coldest portion of the Aretic water appears not to affect that near Hayes Sound
to so great an extent as that in the direct channel.

The specific gravity estimations are reduced to a temperature of 60°; water at
39•2 = unity.

1. 27th June 1875. " Alert." Lat. 59°36' N. Long. 48° 46' W. Millar Casella
Thernometer.-Off Cape Desolation.

Reading
before Innera 'u.

Maximun. Minimmuîi. Maximum.

- I Sea sura'&ce -

52 .Not 5 tthoms -52*0

.32·o recorded<. '15 ,û22- 52'

52·"0 |22 .- 52- 0

remperature of Air 41°•0.

n Recovery.

4o

38•5
38•0

Mininum' Temperature of
Water hetween the Surface

and Depith denoted.

405-10,5

40-0
38*5
38-0

2. 1st J uly 1875. " Alert." Lat. 63° 16' N. Long. 520 39' V. Millar Casella
Thermometer.- Off Fiskernæs.

leadling
hpfnrc Immersin.iî

Depth.

Maximlium. 1 Minimumli.

.- - SeaI surface

48 -> Not recorded. 130 fathoms

Temperature of Air 39°•0.

Reading on Rcovery. Mnimum Temperature of
Water between the Surface

Maximum. Minimum. and Depth denoted.
Maxium. inintiu. u

- - 48-0 33·5
34•5
33'5

At a position seven miles farther North the sea surface was 38-0.

3. 24th September 1876. " Alert." Lat. 70° 25' N. Long. 56° 0' W. Negretti
and Zambra Thermometer.-O3' the N.W. point of Disko Island.

Temperature of the air
,, of sea surface

at 45 fathoms

- - - 37°5

. - - 35° •5. Sp. gr. 102372
- - 320.5



4. 22nd September 1876. " Alert." Lat. 71°54' N. Long. 600 18' W. Negretti-
Zambra Thermometer.-On the eastern edge of the Baffin Bay west pack.

Teinperature of the air - - - 36°•0
,, of sea surface - - 310C Sp. gr. 1·02325

at 10 fathons - - 3102 (?)
at 10 ,, - - 300.5

at 20 ,, - - - 29°00

at 30 ,, - 290.3

at 50 ,, - - - 290.8

at 100 ,, - - 300.0

The observation denoting a temperature of 3102 at 10 fathoms is questionable; a
second observation gave a temperature of 30° •5.

5. 26th July I875. " Alert." Lat. 76° 35' N. Long. 71 40' W. Millar-Casella
Theriuometer.-20 miles S.E. of the Cary Islands.

RZeading
before Immersion.

Maximum.

40- 5

40'2

40' 0

38•5

40·8

40· 0

40, 0

34-0

Minimum.

0

40·0

40' 2

44),0

38•2

40-5

40- 0

40'O

33·6

Depth.

Sea surface

2 fathoms ·

4 ,,

10 ,,

20

30 ,, -

10 ,,

50 ,, -

275

Temperature of the Air 400.0.

Reading on Recovery.

Maximum. Minimum.

40•8

40'6

40·2

38'5

40· 8

40• O

40•0

- I Not recorded.

o

39•8

39-0

35-8

29-0

29• S

29'2

29- 1

28-8

Minimum Temperature of
water between the Surface

and Depth denoted.

o
40•0

39•8

39'0

35 8

29-0

29·8 (?)
29-28
199.2

29'

28-8 No bottom.

The reading 29°•8 at 30 fathoms appears to be in error.
The thermometer lowered to 20 fathoms must have passed through

of water warmer than 38°'5, too quickly to record it.
the upper stratum

6. At the same time and position. Negretti-Zambra Thermometer.

Temperature at 100 fathoms - 290.0

Compared with the temperatures obtained elsewhere this appears to be in error.

7. 26th July 1875. " Discovery." Lat. 76° 40' N. Long. 72° 15' W. Nature of
thermometer not recorded.-A short distance from the shore at Cary Islands.

Minimum temperature registered by a thermoneter lowered
32 fathoms 32°.0 (?) Bottom.

This observation differs considerably from the other recorded observations.
H 407. M



8. 6th August 1875. " Alert." Lat. 790 0' N. Long. 76° o' W. Millar-Casella
Thermometer.-In Hayes Sound.

.ean Temperature of the Air 40°•5.
Rleading

before Immersion.
Depth. Reading on Recovery. Minimum Temperature of

Water between the Surface

Maximum. Minimum. Maximum. Minimum. and Depth denoted.

0 o 0 o0

- - Sea surface - - - 31-0 Sp. gr. 1·02239

54-0 54-5 20 fathoms - - 545 30-5 30-5

59-5 59-5 40 ,, - - 59•5 28•8 28.8

58'0 58-0 57 ,, - - 58-0 290 290 Bottom.

33•5 33·5 Ditto - - 33-8 29-5 29•5

" Discovery " near the same position. Nature of thermometers not recorded.

Minimum temperature registered by thermometer lowered 12 fathoms 30°•5 Bottom.
Ditto ditto ditto 42 ,, 290•5 Bottom.

The reading at 40, 42, and 57 fathoms is probably the temperature of an upper
stratum which the instruments had passed through.

The difference in half a degree in the two thermometers is probably due to the
instruments not remaining in the cold stratum an equal time.

9. " Discovery." 8th August 1875. Lat. 79° 15' N. Long. 740 30' W. • Nature
of Thermometer not recorded.-Near Cape Victoria.

Temperature of air - - - 320.5
of sea surface - - 320.0

Minimum temperature registered by a therniometer lowered 29 fathoms 29°•75 Bottom.

10. " Discovery." 8th September 1876. Lat.79° 16'. Long. 74° 30' W. Negretti-
Zambra Thermometer.--North of Cape Victoria.

Teinperature of the air - - - 20°0
. of sea surface · - 29°-5

,, of 60 fathoms - - - 300*0 Bottom.
Per-centage of chlorine 1•97. Sp. gr. 1·02506.

11. 7th August 1875. " Discovery." Lat. 790 17' N. Long. 74° 15' W. Nature
of thermometer not recorded.-In pack 6 miles East of Cape Victoria.

Temperature of air - - - - 41°•0
,, of sea surface - - 320.5

Minimum temperature recorded by a thermometer lowered 48 fathoms 3105 Bottom.
This obs.rvation appears doubtful.

12. 9th August. "Alert." Lat. 790 24' W. Long. 74° 30' W. Millar-Casella
Thermometer.-Walrus Shoal.

Reading Temperature of the Air 3900.

before Immersion.
Depth. Reading on Recovery. Minimum Temaieîature of

Water between the Surface

Maximum. Minimum. M.,imum. Minimum. and Depth denoted.

o 0 0. O

- - Sea surface - - - - 32-0 Sp.g.-00578

32-8 32-8 46 fathoms · - 32-2 29-5 29-5 Bottom.

10th August. " Alert." Same position. Nature of thermometer not recorded.

Temperature at 15 fathoms « - 2905. Bottom. Sp. gr. 1,02413
Per-centage of chlorine . - - 1·89



13. 7th September 1876., "Discovery." Lat. 79 24'N. Long. 74° 30' W. Negretti-
Zambra Thermometer.-Near Walrus Shoal.

Temperature of air -
of sea surface.
at 15 fathoms -

- 390
- .- 29°•5

- - 29°•5

14. 4th September 1876. " Alert." Lat. 790 29' N. Long. 740 10' W.
Casella Thermometer.-Mouth of Allman Bay.

Millar-

Temperature of the Air 340.0.Reading
before Immersion.

Depth. Reading on Recovery. Minimum Temperature of
Water between the Surface

Maximum. Minimum. Maximum. Mii',um. and Depth denoted.

0 0o
- Sea surface -32"0 Sp.gr.1·00217

29-5 30'0 1 fathom - - 30•0 300 30·0
29-0 29•2 2 ,, - - 30·0 29-2 30·0 ,, 101743
38-8 39-0 3 ,, - - 38-8 29.-5 29-5 ,, 102388

At the same tinie and" osition.

Temperati-re by Negretti-Zambra Thermometer at 10 fathoms 290•2
Ditto ditto at 26 ,, 29°•2

15. " Alert" and "Discovery." 31st August and lst September 1876. Lat. 7934'N.
Long. 73°.15' W. legretti-Zambra Thermometer.- West of Washington Irving
Island, Dobbin Bay.

"ALERT." "bIscOVE3R.»

Temperature of sea surface .
at 10 fathois ..
at 2 -

at 30 -

_at-40, -

at 60 -0

at ,, -8

at 100

aRt 115 -

Ditto -

at 125

-2905

- O -

--
- 9

-300.08"

-30°08

29°•8

29°•7

31°•0 Bottom.
Sp.gr. - 102567
Per-centage 2019

Lofchlorine 3. 2-019

Bottom, 2nd position.

16. "Alert." " 28th August -1876 La. ?9° 38' N Long. 72° 57' Wq Negretti-
-----ZambramThermometer--Cae-Hilgard, Dobbin Bay.

Tmerature of sea surface 30°0
Sp. gr11 P02178 at9tféet.

at 30fathom 9·
1·02462, 20 fathoms.

P02507 ,r40 fathoms.
' - *» ~'iat?47 »,290.8

Bottom. Ist
position.

Ditto, 2nd ditto.

M 2



17. " Alert." 29th August 1876. Same position. Moored to a grounded iceberg.

Temperature of air -
,, of sea surface

at 10 fathoms
at 20
at 30
at 39

340-0
30 *0
29°-5

2902
29°·2

N. Z. thermometer.

Bottom.

18. " Alert." 25th August 1876. Lat. 790 40' N. Long. 720' W. Negretti-
Zambra Thermoneter.-2 miles East of Cape Louis Napoleon.

Temperature of air -
Sp. gr. 1.02397. of sea surface

at 15 fathoms
at 25 ,,
at 21- ,,

"Discovery " at the same position.

- - 380-0

- - 29°·5
- - 29°0

- - 29°·2 Bottom.
- 2907 Bottom.

19. " Alert." 23rd August 1876. Lat. 790 45' N. Long. 71° 20' W. Negretti-
Zambra Thermometer.-Off Cape Fraser, 2 miles from shore.

Temperature of air -
of sea surface
at 10 fathoms
at 30
at 35
at 40
at 45

- 340.0

- 29°0
- 29°0
- 29°·2
- 290.8

- 300-0

- 30°·0

At the same time and position a Millar-Casella Thermometer was used.

This thermometer could not indicate the warm stratum of water at the lowest depth;
but the observation agrees precisely with the record above that no colder water exists.

At the same tine and position with a Negretti-Zambra Thermometer.

20. "Alert." 19th August 1875. Lat.79° 50'N. Long.71°20'W.
Thermometer not recorded.-Near Cape John Barrow.

Nature of

Temperature of air -

,, at sea surface
,, at 22 fathoms

- - 420.0

- - 290.0

- - 29°·5
Sp. gr. 1-02345
Bottom.



21. "Discovery.". 27th March and loth August 1876. Lat. 81° 44' N. Long. 65° 3'.
Negretti-Zambra Thermometer.-Discovery Bay.

Specific gravity.

1-02392
1 02398

Depth.

Surface - -

7 fathoms -

Temperature.

29°•5
28°•4 ?

The observations made between the 28th March and 2nd August at depths between
15 and 30 fathoms are remarkable as denoting the existence of water about half a degree
warmer than that 'ound in the same neighbourhood during the winter and on the
loth August; and also to that found in Robeson and Kennedy Channel to the north-
ward and southward.

If no instrumental error has to be applied it would appear that the north running
warm bottom current enters Discovery Bay during the spring; and that the cold arctic
surface current only enters the Bay occasionally.

22. " Alert." 3rd August 1876. Lat. 81° 53' N. Long. 62 .50' W. Negretti-
Zambra Thermoneter.-Close to the shore ice near Cape Beechey.

Sp. gr. 1·02383.
Temperature of the air

,, of sea surface
at 5 fathoms -

. 350.0

. 29°•0
,- 29°•0 Bottomn.

23. " Alert." .2nd August 1876. Lat. 82° 14' N. Long. 61°0' W. Negretti-
Zambra.Thermometer.-One mile from the shore off Cape Union.

Sp. gr. 1'02443.
Temperature of the air

Of sea surface
, at 5 fathoms

,, at 40 ,,

- 300.0
- - 29°·5

.. .. 29°00

At this time a strong under current was setting to the southward while the water at a
depth of 5 fathoms was stationary.

M 3

Bottom.



24. Lieut. Egerton. 28th May. Lat. 82° 23' N. Long. 61°5' W. Millar-Casella
Therniometer.-Half a mile from the ]and near Black Cape.

beforu utie iu

Maximlum. 1 31inimium.

Depth.

Temperaturo of the Air 22- O.

Reading on Recovery.

Maximum. Minimum.

Minimum Temperature of
water between Sùrface

and Depth denoted.

24·0 25-0 2 fathoms - - 28-5 29•1 28•5* Sp.gr.1·02472

29-5 29-2 5 - - 29-0 29-2 29-2

22*8 23·8 10 ,, - - 28-3 23·8 28-3t

22-2 21-2 20 ,, - - 29-0 21-2 29-0

* Per-centage of chlorine - 1-93.
t This observation is evidently untrustworthy except as indicating that water colder than 38°•3 does not exist.

At the saine time and position a Negretti-Zambra Thermometer at 30 fathoms
recorded a temperature of 29°•4 near the bottom.

The current vas setting to the southward during the observations.

25. 19th July 1876. " Alert." Lat. 82° 27' N. Long. 61° 20' W. Negretti-Zambra
Thermometer.-Half a mile froi the shore near Floeberg Beach through a crack
in the ice.

Per-centage of
Chlorine.

0-04

Spccific
Gravity.

- 1·00092

I.89 i
1-897 1•02413 1-02458-1-02467

These observations were made by e

Temperature of air ·
of sea surface
at 1-1 fathoms
at 2. ,
at 10
at20 ,,

at 30
,, at 46 ,

xperienced observers.

360.0

3205

290.0
29°0.
4990.0(

29°0.

29°0.
29°•0 Bottom.

26. 9th July 1876. " Alert." Lat. 820 27' N. Long. 61° 24' W. Negretti-Zambra
Thermometer.-Near the grounded ice at Floeberg Beach through a crack in the ice.

Per-eentage of Specific
Chlorine. Gravity.

0•04 - 1·00037 - Temperature of the air -.- 3702
of sea surface
at 1 fathom -

at1j -

at 2 ,

atl12 -
-

1•80 - 1'02374

- 3204

- 31°•8
.. 31°•8

-28°•9

- 29°•0
- 29°:0 Bottom.
- 29°00

The great difference in temperature at 9 and 12 feet below the surface is due to the
former being nearly fresh water from the melting of the'ice and snow, and the latter
being salt water. The difference in specific gravity also denotes the freshness of the
surface water.



27. Temperatures of sea water obtained at Floeberg Beach between 19th December
1875 and 21st June 1876. Negretti-Zambra Thermometer.

Dit. Moss, Observer.

- 12th Oct. 1st Nov. 29th Nov. 3rd Dec. 1 24th Dec. 80th Dec. 27th Jan. 6th Mar.

Surface - - - - -. - - 28-3 28-3

6 to 8 feet - 29•1 28-5 28-3 28-2 28•3 - - -
28-2

27 feet - - ---- - - 28-3 -. --

G. S. NAitES, Observer.

Date. 19th December. . 17th February. 23rd May.* 22nd June.

o o
Sea surface - - 28'2 28-2 29-0 -

1 fathom - - 28-5 28•5 - -

4 ,, - . 285- 29-2

5 ,, - - - 290 -

6 ,, - - 28•5 28-5 -

* Previons to the 23rd May the highest daily menu temperature of the air in the shade was 24°•0. On only four da'ys had the
temperature risen above 28°•5; but the temperature in the sun lad been above 28° on nine previous days.

28. Captain Markham. 11th May 1876. Lat. 83 20' 26" N. Long. 630.5' W.
Millar-Casella Thermometer.

Temperature at surface - · - -

Reading of thermometer after recovery from 10 fathoms
20
30
40
50
60
72 ,,

The specific gravity of two samples of surface water,corrected for
temperature of 600, water at 3902 = unity -

- 280.5

- 2805

- 2805

· 2808

- 2808

- 280.8

- 28°•8

- 2808 Bottom

a
- 1'0246, 1·0241

M 4
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Remarks on the Weather experienced by H.M.S. " Alert " and
"fDiscovery " while North of Smith Sound, 1875-1876.

AUGUST 1875.

July 28th.-On the 28th July 1875, H.M.S. " Alert " andI " Discovery," on an
exploring voyage towards the North Pole, arrived at the entrance to Smith Sound, and
anchored in a small bay on the south side of Sunrise Point, Hartstene Bay.

The barometer had been falling steadily from 30-20 inches on the 26th, and was
then 29·90 inches with a northerly wind ; temperature of the air ranging between 42°
and 460.

July 29th.-On the 29th Smith Sound was crossed. On approaching Cape Isabella,
the barometer having faUen to 29-75 inches, a squall fron the S.W. set in, accompanied
with snow ; the barometer rising slightly, and then remaining steady. By the morning
of the 30th the weather was calm, but misty overhead. In the afternoon the two ships
anchored at Port Payer, the temperature of the air ranging between 32° and 360.

August 2nd.-During the night the barometer again fell slightly with northerly
winds, accompanied with cloudy weather and snow. This lasted until the morning of
the 2nd August, when the baroieter was 29·47 inches. A ligbt air from the southward,
lasting eight hours, with fog, then preceded cal weather, and a rising baroneter.

August 3rd.-On the 3rd, 4th, and 5th, winds from the S.W. were experienced, with
a stationary barometer at 29·6 inches, the weather misty, temperature between 34° and
41°. On the evening of the latter day the wind shifted to the N.E., and died off into
a calmi. The barometer still going down slowly; the S.W. wind returned on the after-
noon of the 6th. With a rapidly rising barometer it gradually blew itself out; the
weather being calm on the night of the 1Oth, with the mercury standing at 30 10 inches;
a few cirrus clouds in the sky.

For the 12 following days light airs and calms, with clear weather, were experienced,
the barometer remaining fairly stationary, and the temperature ranging between 29°·5
and 39°.

August i9th.-On the afternoon of the 19th the barometer commenced falling from
29-78 inches, and on the following day, when it was 29-36 inches, a northerly wind,
accompanied with snow and fog, set in, blowing down Kennedy Channel. With the
continuation of the northerly wind the barometer rose; after a short calm on the 22nd,
when it had reached 29-85 inches, a southerly wind checked it until the 24th, when
northerly winds obtained the mastery, and the glass rose steadily. The weather was
cloudy and misty.

August 25th.-On the 25th the two ships entered Discovery Bay, experiencing calms
and northerly airs, which lasted until the 28th, when the " Alert " parted company, and
continued on her voyage towards the north.

August 27th.-On the evening of the 27th the barometer at 30-05 inches commenced
to fall, and on the 28th south-westerly airs and calms set in with cloudy weather, which
lasted until noon of the 31 st, when the glass commenced falling rapidly at both stations.
At Discovery Bay no wind was felt, but at the " Alert's " position at Lincoln Bay the
southerly wind foretold by the falling barometer set in at 8 p.m. of the 31st.

WINTER QUARTERs, 1875-76.

The station at Discovery Bay was protected from the E.S.E., through N.E., to West,
by nearly precipitous hills attaining an altitude of upwards of 2,000 leet. Two miles
towards the S.W., an island 2,050 feet high, protected the position from that direction;
only S.E. or west winds could reach the station direct. Consequently the records of
the winds are merely of those in the locality, and do not denote the winds prevailing in
the neighbourhood.

The station at Floeberg Beach was protected from- S.S.E., through S.W., to N.N.W.,
by hills 500 feet high, sloping gradually up to an altitude of 'about 1,000 feet, at 10
miles towards the southward and westward.

11407. N



SEPTEMBER 1875.

September lst.-On the morning of the Ist, while at Discovery Bay, a wind, force 4,
fron the S.W. was experienced; agale set in at Lincoln Bay, which enabled the " Alert "
to advance up Robeson Channel. During the afternoon the baroneter rose slightly, and
the wind died away at both stations. During the night the former again fell. At the
saine time a S.W. gale sprang up, reaching at Floeberg Beach to force 9, but at Discovery
Bay force 6 was the highest registered.

September 2nd.-At 10 a.m. of the 2nd the barometer at cach station commenced to
rise, the wind shifting suddenly to the N.W., and then becoming gradnally lighter until
it died away cani on the 3rd. During the gale the temperattire ranged between 27°
and 31°; on the change of wind it fell to 18°. The sky was overcast and misty, masses
of rolled cumulus .1d stratus clouds, with very hard edgcs, moving slowly from the
S.W. Sleet and thick mist accomupanied the change.

September Sth.-Cams and ioderate breczes, generally fron the N.W. quarter, with
a rising barometer and low temperature, followed until the Sth, when after rising very
rapidly the preceding day, the glass began to fall, the wind inclining to haul more to the
south-westward, the temperature rising a few degrees, but varying as the winds blew
fron the northward or southward of west. During the prevalence of the fine weather
the height of the baroneter at the two stations agreed very closcly together, but
although the variations in the temperature of the air occtrred simrultaneously, it was
always froni four to six degrecs colder at Floeberg Beach than at the more southern
station.

September 9th.-On the 9th a N.W. wind at Floeberg Beach, when at its greatest
force, was felt as a southerly wind at Discovery Bay.

September 12tb.-After falling steadily for four days the barometer reached
29-30 inches on the morning of the 12th, when it commenced to rise slightly; shortly
afterwards, while light variable winds were experienced at Discovery Bay, at the northern
station a breeze set in from the S.W. Weather fine at both places. The barometer
now began oscillating slightly, the sky clouded over at Floeberg Beach, and the tempe-
rature, which lad fallen to +3° on board the " Alert," and +8 .5 at the " Discovery's "
position, rose quickly to above +20°; and the wind frcshened to a strong gale, blowing
uninterruptedly until 10 a.mn. of the 15th, having culminated in strength (force 10) at
the north, and force 7 at the south station on the afternoon of the 14th, when the
barometer at Floeberg Beach registered the minimum of the month, 29-21 inches. During,
the disturbance the barometer was slightly higher at Discovery Bay, and continued to
fall until 4 p.m. of the 15th, when it registered 29·38 inches. From this time the
barometer rose slowly at both stations, and as in the previous gale, the wind at Floeberg
Beach shifted suddenly to the N.W., but in a few hours, during which it shifted right
round the compass, through east and south, returned to its old quarter in the S.W:,
and blew furiously for several hours of the night of the 15 th and forenoon of the
16th ; but although its strength reached to force 10 at Floeberg Beach, it was on]y
force 5 at the southern station. The weather was overcast at both places, snow falling
occasionally.

Septenber 17th.-Since the setting in of the disturbance on the 12th, the tempe-
rature rose at both stations, and with a temporary fall during the change of weather
on the 15th, rose to 350-5 and 3605 at midnight of the 17th.

September 1Sth.-At noon of the 18th a very rapid rise of the barometer took place
simultaneously at both stations with a northerly wind and eloudy weather, the tempe-
rature falling fàst.

For the five following days the weather was calm with light variable airs, the weather
cloudy with occasional snow, the temperature falling, but always remaining coldest at
the northern station.

September 21st.-On the 21st the temperature was +20-5 and +4°·4. The baro-
ieters then fell rapidly, and the temperature rose. On the 22nd a N.W. wind was

experienced, reaching in strength to force 7 at Discovery Bay, but only lasting eight
hours, after which the weather was calm.

September 23rd.-On the afternoon of the 23rd a S.W. wind was experienced at
Floeberg Beach, the temperature rising to 24°·9, while the weather was calm, and the
temperature fell to +9° at the southern station.

During the remainder of the month the winds were light and variable, the barometer
having a small range, and those at the two stations agreeing closely together. The



temperature of the air also varied very little, remaining at about + 10. On the night
of the 28th snow commenced falHuig, and continued throughout the following days.

OCTOnuEt 1875.
October was a quiet month; the prevailing winds were light, and from the north or

south of west, the strongest vas force 5 at Floeberg Beach on 6th, 7th, and Ilth. At
Discovery Bay on only three days was the strength of the wind greater than force 1
force 4 being logged on the 2nd.

During the first 10 days snow fell nearly continuously.
The variations of the barometer were remarkably similar at the two stations. The

greatest disturbances were on the 9th and 16th. During the former, northerly winds
were experienced, with a fall of the barometer and a very remarkable fall of temperature
of upwards of 25°. With the latter, while it was calm at Discovery Bay, a squall from
the S.W. was felt at Floeberg Beach, lasting, however, only an hour, after which the
winds were from the N.W.

Between the 10th and 16th there was a remarkable difference in temperature at the
two stations, that at Discovery Bay remaining 100 to 20° colder than that at the north
station. During this period light S.W. winds were experienced at the latter station,
which were not felt at the former. Again, between the 23rd and 28th there was a
difference in temperature of about 10° in favour of the northern station. In consequence
the mean temperature of the month was nearly 5° colder at Discovery Bay than at the
north station.

A decided change to cold weather took place on the 13th, after which date the
thermometer rose above zero only on two days, when light puffs from the S.W.
were felt.

Our winter may be said to have set in on the l4th, the mean temperature of the
first 13 days being + 8°, and of the latter part of the month - 140.

NOvEMBER 1875.
November 2nd.-On the night of the 2nd, after a long period of settled weather, the

temperature rose very quickly at each station, but the weather remained calm and the
barometers steady. On the morning of the 3rd a southerly wind was experienced at
Floeberg Beach, which was not felt at Discovery Bay, consequently the temperature was
15° warmer at the former than at the latter-namued station. After midnight the baro-
meters commenced rising from 29-80 and 29-74 inches respectively, and continued to do
so -with a few slight fluctuations until the 12th, when they reached 30-82 and 30-87 inches;
the extreme ieight registered during the year.

November Sth.-Up to the 8th southerly winds and light airs prevailed, which kept
the temperature above the mean, that at Floeberg Beach being always higher than that
at the protected station at Discovery Bay, where the soutberly and westerly winds bad a
difficulty of entering in consequence of the bigh land in the immediate neighbourhood.
This vas noticeably the case on the 7th and 8th, when the temperature was 20° warmer
at the northern than at the southern station. The sky was overcast occasionally, mi'ch
more so at Floeberg Beach than near the " Discovery." Very little snow fell, and dke
weather was usually fine.

The temperature remained high (+ 14°) until after noon on the Sth, when a fresh
breeze of short duration was experienced from the northward, which caused it to fall
gradually, the barometer continuing to rise steadily.

On the 12th, 15th, and l9th there were sudden rises in temperature without any
apparent cause. On the two latter days the fluctuations were greatest at Discovery
Bay.

By the 15th the barometer had fallen to an average height. On the 21st, with light
northerly vinds, the temperature at each.station fell chnsiderably, the mean on the 22nd
being -40°. On the two following days light northerly winds kept the temperature
low, with a slightly rising baro'meter. During all this time the weather was exceedingly
clear and fine.

On the 26th at Floeberg Beach, a light air from the west, backed round to S.S.W.,
and afterwards to S. S.E., with a quickly rising temperature and slowly falling barometer.
At 9 p.m. the temperature had risen to 19°.

During this priod the iDiscovery,"' in her protected position, experienced calm and
cold weather; only one light puft from the S.E. reaching ber, and the higbest tempe-
rature recorded being -10°. ,e u sttherefore conclude that the, warm blast which
reaclhed the Polar Sea passed clear of Discovery Bay in its passage north.
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At Floeberg Beach the disturbance lasted until 1 a.m. of the 27th, when it was
checked by a squall from the west, which instantly lowered the tenperature to - 10°,
about the same temperature as the " Discovery " experienced at the same time.

During the four following davs the " Alert " experienced light airs fron the N.W., with
flue weather and a high temperature from - 130 to -7°, a most unusual occurrence. At
Discovery Bay the maximum thermometer recorded +106, at midnight of the 28th,
and +5° on the 30th. These blasts of warm air did not reach the northern station.
The barometer rose steadily from midnight of the 26th until midnight of the 28th;
on the two following days it was unsteady.

DEcEMBER 1875.
December lst.-On the 1st, calm weather with a light clear sky, and occasional light

variable squalls, was experienced at both stations, the temperature ranging between -5°
and - 100, but the maximum thermometers indicated that the temperature had actually
risen above zero.

December 2nd.-At 8 p.m. of the 2nd a south-easterly wind, accompanied with a
falling barometer, reached Floeberg Beach. During the following night the temperature
rose above zero, and at 7-30 a.m. a squall from the southward raised it to +25°.
At noon the maximum thermometer registered +34° and at 8 p.m. +350. At 10 p.m.,
the wind changing to the northward, lowered the temperature immediately; by midnight
it had fallen to +4°. This very warm blast of air from the southward passed the station
at Discovery Bay without affecting the temperature there, the maximum temperature
registered being only +4°. Light north-westerly vinds and caln were experienced at
the time.

December 4th.-On the morning of the 4th another southerly squall, lasting two
hours, reached Floeberg Beach, raising the temperature from +20 to +23°; at 8 a.m. a
breeze from the N.N.W. caused it to fall below zero again.

This last wind forced its way into Discovery Bay, and affected the temperature
there to an equal degree, but not at quite so early a period of the day. At 1 a.m.
gale set in from the S. W. with the temnperature at -2°, and a fairly clear sky; at
11 a.m. the temperature was +21°; and about noon, when at Floeberg Beach the cold
air current had replaced the warm blast, the temperature at Discovery Bay was +26°.
It then gradually fel with a N.E. wind; at 8 p.m. it was below zero, and by noon of the
5th, with calm weather and a perfectly clear sky, it was -20°.

At both stations the barometer rose slightly from 29-70 inches during the 3rd and 4th,
to about 30-00 inches. At 8 p.m. on the latter day it commenced to rise rapidly, with
a falling thermometer.

December 6t.-At 8 a.m. of the 6th, vhen it was calm at Discovery Bay, with a
temperature at - 110, the " Alert " experienced a S.S.E. wind, which raised the tempera-
ture at that station to -2° without affecting the southern position.

December 7th.-At 3 a.m. of the 7th, during calm weather, the temperature at Floeberg
Beach again rose above zero. A similar rise occurred at Discovery Bay a few hours
later, accompanying a squall from the S.E., vhich, however, did not reach Floeberg
Beach. The temperature remained high until the afternoon of the 9th, when it fell
below -20°, the tàll occurring earliest at the most northern position, accompanied by a
northerly wind.

December 13th.-Between the 10th and 13th, each station experienced variable light
airs and calm, with a very low baronmeter, reaching 28-98 inches at the northern, and
28-99 inches at the southern station, the lowest registered during the year, the
temperature rising to -7° and -5°.

December 14th.-By midnight of the 14th, although the barometer reinained low,
the disturbance had passed away, the weather remaining calm, and the temiperature
ranging generally between -20° and -40° during the following fortnight.

It, however, fluctuated considerably, the weather at the northern station being
invariabiv much warmer and more affected by southerly winds, which did not enter
Discovery Bay. On the night of the 28th, however, when the barometers at each
station fell rapidly, the temperature at the southern position, during a calmn, rose to
-70, a light northerly air keeping the temperature at Floeberg Beach 12° colder.

An unusual quantity of snow fell on the 6th, 7th, and 8th, and the four last days
of the month.

After the return of the expedition to England, we learnt that a remarkable rise in
temperature, accompanied by south-easterly winds, was experienced on the west coast of



Greenland, between the 23rd November and the 1 lth December 1875, agreeing precise!y
with the disturbance at the same period at our more northern stations.

At Upernivik on the 25th November the temperature was 46° above the mean. This
disturbance arrived at the northern stations about 24 hours afterwards, producing a heat
excess of about 400. On the 3rd December there was a heat excess of about 58° at
Floeberg Beach, and on the following day, at both stations, of 46° or 480.

JANUARY 1876.
January is remarkable for the very calm weather at Discovery Bay, where the wind

was never greater in strength than force 2, while at Floeberg Beach several strong winds
and one gale, force 10, for two days were experienced.

January 3rd.-The month commenced with fine weather and a slightly varying
barometer below the mean height. On the morning of the 3rd we experienced light
squalls froin the S. S.W. with fine weather, followed during the next 24 hours by a slightly
fluctuating baroneter with light and variable winds, which settled steadily down from
the W.N. W. just befbre midnight of the 3rd, blowing for 12 hours, force 4-5, when the
wind shifted to the S.W. for a couple of hours, accompanied by a little snow, and then
died away calm. as the baromîeter rose. This wind not being felt at Discovery Bay the
temperature there was considerably the coldest.

January 5th.--At 8 a.n. of the 5th a heavy squall came from the S.W., lapsing into
a breeze from that quarter with a rise in temperature.

From noon of the 5th the barometer rose steadily until the night of the 8th, when it
stood at 29-99 and 30-20 inches, the latter being the register at Discovery Bay.

January 7th.-Up to midnight of the 7th the weather remained fine, but occasional
puffs of wind were experienced fron the north and south of west; light as they were,
as a rale, the variations in temperature were sudden and extensive, ranging between
-13° and -39°; while at Discovery Bay it remained fairly steady at about - 430.

The clouds consisted of very liard edged smoky looking stratus with a little cirrus,
the moon and stars being particularly bright, and the sky a very unusual black blue.
The hard detached patches of stratus did not appear to move in any direction; they
formed chiefly above the hills near the entrance to Robeson Channel, and were at a
moderate height. Similar clouds were observed twice before; first off Cape Sabine, and
in September before the gale of the 14th.

After midnight of the 7th the temperature rose considerably, but only at Floeberg
Beach, and a few hours afterwards there were some exceedingly heavy squalls from the
southward, which continued more or less frequently until midnight of the 8th, when the
barometer commenced to fall, and a most furious gale set in from the southward. Its
force was such that it became impossible to register the temperature outside the ship,
but that under the housing of the ship rose nearly to zero during the main strength of
the gale. At Discovery Bay, although the force of the wind was only -10, the tempe-
rature rose considerably, but not quite so high as at Floeberg Beach.

Throughout the gale the barometer at the southern station, where it was nearly calm,
was more than a quarter of an inch higher than that at Floeberg Beach.

January 10th.-Ou the 1oth the barometers began to rise, the wind died away,
and snow fell in moderate quantities.

At noon of the 1 lth the baroneters were again at about the same height, and agreed
fairly together for the rest of the month. By the 15ti the weather was completely
settled, and remained calm and fine,, with a few short breezes fronm the S.W., which
invariably caused fluctuations in the temperature, until the end of the month. It is
remarkable that on the 18th, and the morning of the 25th, when the teniperature rose
25° at Floeberg Beach, it remained steady below -50° at the sheltered position at
Discovery Bay. On. the latter day the range at the northern position was between
-230 and -56°·5.

The first half of the month, being subjected to southerly winds, was warm; while the
last half consisted in northerly winds, calms, and extreme cold. Thus the mean for the
first 15 days was -22°, and that of the last 16 -44°. The great differeices of 7°•3 in
the mean temperature of the month at the two stations is evidently due to the exposed
position of the " Alert," and the shelter afforded by the high land near the "Discovery."

FEBRUARY 1876.
The two first days of February were remarkable for a breeze from the N.N.W., fresh

at Floeberg Beach, but only a light air at Discovery Bay, which continued for 24 hours
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accoipanied by heavier snow than had fallen for several weeks, with a rising barometer
and warin temperature.

February 3rd.-At 5 ai. of the 3rd, it fell calm for a short time, followed by a
strong breeze from the S.S.W., vhich, how'ever, did not enter Discovery Bay. This
again was followed by light airs and calms, with a clear sky, till midnight, during which
the temperature feli at both stations. At 4 p.m. the barometer at Discovery Bay
commuenced to fall froin 3-31 inclhes. At Floeberg Beach the corresponding fall did not
take place until six hours afterwards. Betwen 4 a.ni. of the 4th and noon it fell
0·46 inches at the south, and 0-40 inches at the northern station, accompanied with a
strong gale from the northward, and a rapid rise in temperature at the northern station,
the register there reaching 20° higher than at the southern position. During the gale
heavy dark coloured stratus clouds collected over Robeson Channel.

February 5th.-The gale lasted until 8 a.m. of the 5th, when the barometers at the
two stations conmenced to rise simultaneously, the temperature falling, and the wind
dying out at the sane time.

Although this warrm gale was felt as a N.N.W. wind, a most unusual occurrence,
several squalls from the southward and westward were experienced at Discovery Bay.
Also the maximum temperature there was +2°, while it vas only - 10° at the northern
station; it is therefore probable that the wind vas affected locally, and that the gale
was in reality a southerly one. After the extreme force of the gale vas over snow fell
for several hours.

February 6th.-During calm weather on the 6th; while the lower clouds were moving
from the N.N.W., the upper clouds, consisting of small cirro cumulus, were moviug
slowly from the southward.

In the afternoon the wveather again became misty, snow falling occasionally, with
a breeze, force 5, froi the N.N.W., with a slowly rising barometer and decreasing
temperature.

February 7th.-On the 7th light northerly winds and calm, with a very clear
atmosphere, set in, lasting until the 19th, accompanied with cold weather, the nercury
being almost continually frozen. During this time the barometers remained high and
fairly steady, attaining a maximum of 30-48 inches, and 30·50 inches at 8 a.m. of the
14th. After the 16th they fell steadily until the 19th, on which day a rise in temperature
was experienced without any corresponding wind at either station.

February 20th.-On the 20th a few patches of black smoky-looking stratus clouds
appeared over Robeson Channel. The upper part of these clouds was rounded with
clearly defined but soft edges. About noon it vas very clear to the northward, but
from the summit of a hill 480 feet high, a mist was observed extending about 60 feet
above the floc, and for a short distance to iceward. The Greenland coast -was enveloped
in fog, with the tops of the hills visible above it.

February 22nd.-Similar smoky clouds to those mentioned above appeared on the two
following days, Greenland being hidden to the saie extent. During the afternoon the
cold weather broke up with squalls from the S.S.W., lasting six hours ; the temperature
rising suddenly from - 50° to within a few degrees of zero. Neither this wind nor. the
rise in temperature w'as experienced at Discovery Bay.

From noon of the 23rd the barometers went down steadily ; the weather was very
unsettled with strong breezes, amounting in the squalls to a gale, from the south-ward,
and the temperature fluctuating considerably and once rising above zero. At Discovery
Bay, although' the snow vas observed to be drifting off the high land, the wind did not
reach the ship.

On the 25th the weather had settled again, with rising barometers and a falling
temperature, the atmosphere being very clear. With the exception of a short squall on
the 26th, accompanied with misty weather, fine weather was experienced durmg the
remainder of the month, the barometers being high and steady, and the temperature
at the two stations agreeing well together, the northern position, however, being 30 or
4° the coldest.

Maca 1876.
The first eleven days of Match were intensely cold, both the barometers wer"very

steady and agreed remarkably closely together, ranging slightly on either side of
30·00 inches. The winds were very -light, and usually from the N.W. and N.N.W.

March Sth.-On the morning of the Sth, with a rising barometer and a temperature of
about -.. 44°, light snow fell for two or three hours, the weather been foggy andovercaat.
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March 12th.-On the forenoon of the 12th a breeze, fràií thé N;N.W. set in at
Floeberg Beach, and from the N.N.E. at DiscoveryiBay, accompanied -by sîow and a
considerable rise in temperature. Immediately thé breeze set in the barometers which
had fallen previously began to rise.

March 13th.-At midnight of the 13th a breeze from the S.W. set in at both stations,
and rapidly freshened to a gale, which lasted until the afternoon of the 14tn, when the
barometers began to rise, and the wind shifted to the N.W. at the northern station, but
remained in the eastem quarter at the southern position. As the wind shifted and
became light the temnperature fell about 10 degrees.

March 15th.-Throughout the 15th a great many shifts of wind were experienced at
Floeberg Beach from the N.W. and S.W., with "a rising barometer and a varying tem-
perature between -9° and -37°, the cold weather accompanying the northerly winds.
The " Discovery " also experienced variable winds, but the temperature remained higl
and steady.

March i6th.-On the 16th the temperature fell quickly at Discovery Bay and
remained low with calm weather. At the northern station light southerly winds kept
the temperature fluctuating:considerably.

March 22nd.-On the 22nd light snow fell for some hours with a rising barometer;
wind light from the S.S.E. and warmer weather.

March 28th.-Nothing particular happened.until the morning of the 28th, when with
falling barometer a S. W. gale set in at Floeberg Beach, with furious squalls, force 8,
which on the morning of the 29th, was followed by light airs. The 'Discovery"
at this time experienced light variable winds, but on the night of the 29th, wben the wind
was only force 3 at the northern station, she experienced a squall from -the northward,
reaching to force 8.

The cold weather during the last two days of February and the first. eleven days of
March was the most intense during the winter, the mean for 13 days being -58°•4 at
Floeberg Beach and -53° at Discovery Bay. During the first six days of March the
mean temperatures were -63°·5 and -57°·7. The minimum temperature registered
was -73°75 and -708. respectively.

The difference in temperature between night and day became perceptible from about
March 19th. The fluctuations in temperature during the previous week prevented its
being noticed.

APIL 1876.
April 3rd.-The first three days of April, light N.W. winds were experienced with a

menu temperature of about -30°, a slowly rising barometer, and, with the exception of
a low mist occasionally, very clear weather at each station. On the lst, when the
" Alert " experienced a uortherly breeze, force 4, and-the " Discovery " a calm, at Cape
Beechey, a travelling party was confined to the tent by the wind blowing, force 9, from
the northward.

April 6th.-The barometers continued rising steadily until midnight of the 6th, when
they began to fall, followed by a light breeze from the southward, force 3, at the northern
station and a rise in temperature at both positions. The wind lasted only a few hours,
and from midnight of the 7th the barometers rose, and calm fine weather with a mean
temperature of about -25° set in.

April loth.-On the norning of the loth it was foggy in Robeson Channel with
threatening cirro-stratus clouds. The barometers fell and a decided rise in the tempe-
rature took place, reaching to just above zero on the 11tb, accoipanied by misty and
gloomy weather with a little snow. A S.W. squal, foree 3, was feit at Discovery Bay,
but little or no wind at Floeberg Beach.

April 13th.-On the two following days the baron;eters fell a little, with calms and
light variable winds, and, except a thick lov ,mist, very fe weather On the 14th and
15th tfie barometers rose.vith clearer-weather. A fallingtemperatu;e gnd light northe·ly
and westerly winds at Floeberg Beach, and south-westerlyonës at Digovey Bay.

April 20th.-From noon of the 20th the barometers, fellplowly and steadily-with N.W.
breezes (variable airs at Discovery Bay), which lasted till midnight of thé 22nd, with
occasional light snow falling and a conparatively warm temp atue. Light
the southward and calm followed, with fine clear eaher ,the la tfalir eg ow
30-00 inches for the first tne dring the month.o

April 25th.-On tih 25jiithey b' g tori r ap tiI the 28th, light
snow falling at both'statios on the latter day, marx ùôeor les fre.quieùfl' itil the end
of the month, with a falling barometer and light nortlieriy airsa alins.
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The barometers only fell below 30-00 inches on five days during the month, and the
mean for the month was the highest of the year, and was 0-43 and 0-44 of an inch above
the inean height for the year. In this respect the observations agree with those of the
other expeditions which have wintered north of Smith Sound.

The winds during the month were very light, force 4 being the strongest registered at
the northern, and force 3 at the southern station. At the latter position the relative
amount of calms 0-86 is reinarkable.

The mean temperature for the month - 17°-96 and -l17°27 appears to be the lowest
yet recorded.

MAY 1876.

During the first week the barometers fell steadily from 30°·37 to 29°.73. A N.W. wind,
sometimes quite fresh, blew for the first three days, bringing with it a low temperature.
On the 6th and 7th, before the barometers began to rise, several puffs of wind from the
S.W. were experienced at Floeberg Beach, but they were not lasting; at Discovery Bay
it was calm.

May 9th.-On the 9th a southerly wind set in at the northern station, which affected
the temperature very little; the barometers fell as the wind got stronger, and rose again
towards noon of the 1Oth, by which time it was nearly calm.

May 13tb.-On the night of the 13th a moderate gale from the northward was
experienced at Discovery Bay and Polaris Bay, while merely a light air from the N.W.
was feit at the northern station.

At the latter position, snow fell on the 15th without any movement in the barometer,
but the following morning the glass fell quickly, accompanied by a strong breeze from
the westward, which lasted until midnight, and was succeeded with light N.W. winds,
calms, and occasional falls of snow. At Discovery Bay this wind was from the N.E.,
light and without snow. At Polaris Bay it was felt as a strong northerly gale.

With the exception of the 24th, which, was a fine day, snow fell more or less on each
of the last 14 days of the month, with a low barometer and light N.W. winds, accom-
panied with thick misty weather.

May 21st.-On the 21st and 22nd the " Discovery" experienced northerly winds. On
the former day its force reach to 8 ; with these exceptions the weather at that station vas
calm and much finer, with considerably less snow than fell at Floeberg Beach. On the
31st there was a very heavy fall of light snow at each position, with a strong breeze
from the N.W. at the northern and a caln at the southern one.

The winds during the month were almost entirely from the N.W. and W. at Floeberg
Beach.

The temperature rose rapidly after the first week.

JUNE 1876.

The barometers rose slowly and steadily for the first four days of the month. On the
night of the 2nd, when only light N.W. winds prevailed at Floeberg Beach, a strong
northerly gale was experienced at Discovery Bay. Snow fell at both stations.

June 8th.-After midnight of the 8th the barometer rose a little, with northerly winds
increasing to force 7 at Discovery Bay, but only to force 4 at the northern station. The
weather was misty with snow falling until noon of the 12th, when the barometer began
to fall and the weather cleared for a short time.

On the Sth of June a stream of water nine feet broad was observed running in a ravine
at Discovery Bay for the first time.

Light winds, with a slowly rising barometer, were experienced until the afternoon of
the 19th, when the glass began to fall pretty rapidly. No wind was felt until the
afternoon of the 21st, when a strong gale set in, backing round from N.W. to S.W.,
the barometer commencing to rise at the saine time and continuing to do so for
the next 48 hours. At midnight of the 21st the wind was from the southward, force 8,
at each station.

June 21st.-On the 21st a pool of water was observed. on the land at Floeberg Beach.
June 23rd.-On the 23rd the barometer fiuctuated considerably and the wind freshened

to a strong gale from the southward at both positions. Squally weather continued until
the 26th, when the wind died away gradually and shifted to the N.W., the barometer
rising slightly tbroughout the 27th.



During this disturbance the weather was generally fine, but a slight shower of rain
fell on the 26th, at Floeberg Beach, the first which was experienced during the season.

June 28th.-On the 28th, while only light airs from the N.W. were experienced at the
northern station, a strong breeze from the north-eastward was felt at Discovery Bay.
After this wind the barometer weut steadily down during the remainder of the month,
with fine weather and light winds.

After the 20th the temperature remained steadily above freezing point of fresh water.
Generally speaking S.W. winds brought fine weather, the N.W. winds being accom-

panied with clouds and snow.
On the 29th the streams in the ravines commenced running; this was three weeks

after the sanie thing occurred at Discovery Bay with a sheltered southern aspect.

Juny 1876.
July is marked as not only showing the lowest mean monthly height of the barometer

during the year, but also the lowest maximum height in any one month, the instruments
in the two ships never rising above 29·88 and 29·89 inches respectively.

July 5th.-Fine weather with light variable airs and a rising barometer were expe.
rienced until noun of the 4th, when a fali of snow occurred; between the 5th and the
11 th the barometers were fairly steady. On the night of the former day the " Discovery "
cxperienced a heavy squall from the eastward shifting round to the S.W. with rain,
while only light airs were feit at the northern station.

July 7th.-On the 7th rain fell at Discovery Bay during a calm, and on the 8th, after
a light breeze from the S.E. and W.S.W., rain fell at Floeberg Beach for two hours, also
during a calm.

July 9th.-On the morning of the 9th, with a slightly rising barometer, while it was
calm at Discovery Bay a breeze set in at Floeberg Beach from the S.W., with fine
weather, lasting 24 hours.

July 14th.--From noon of the 1 -th until the morning of the 14th the barometer went
slowly down, with little or no wind and fine weather, a little fine snow or rain falling
occasionally. The barometer then rose slowly until the 18th, light winds from the
N.W. prevailing at the northern and southerly airs, and calm at the southern station with
fine weather.

July 18th.-Between the 18th and 23rd the barometer, with a temporary rise on the
19th, fell considerably with occasional rain or snow and overcast weather. On the 21st
the fall in the mercury was greatest and a good breeze set in from the southward, at each
station with rain or snow, lasting intermittently for three days.

July 23rd.-On the 23rd the baroieter began to rise, the wind gradually fell, and was
succeeded by calm and snow, on the 24th, which again gave place, on the following day,
to a light breeze, force 2 from the N.W., at Floeberg Beach, and a moderate wind, force 6
from the N.E., at the southern station.

July 27tb.-Throughout the afternoon of the 25th and 26th the mercury rose quickly,
and at noon of the 27th, with fine weather, a breeze set in froni the &.W., as usual
blowing strongest at the northern station ; it continued 36 hours and gave place to over.
cast misty weather, with occasional snow or rain.

As the wind died away, the barometer went down, and on rising again about noon of
the 30th a light air from the southward commenced, with snow or rai.

During the night it again commenced to fall, with an overcast sky and heavy cumulus
clouds collecting over Robeson Channel, foretelling a stronger breeze, which set in at
Floeberg Beach on the morning of the 31st; although at Discovery Bay the strongest
force of the wind was 2, the squalls at Floeberg Beach reached to force 6. During the
wind the weather was fine and the Greenland coast very clear.

The " Alert " left Floeberg Beach on the last day of the month.

A.ausr 1876.
August Ist.-On the ist the barometer continued falling as long as the southerly

wind lasted. In Robeson Channel force 6 was logged while only light airs were felt at
Discovery Bay. The weather remained fine.

August 4th.-On the three following days the barometer fluctuated considerably,
rising with light airs and calm, and falling as the southerly wind increased. While the
wm was strongest a considerable quantity of snow fell.
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August 5th.-On the 5th and 6th the glass rose rapidly, a light north-easterly .wind
setting in with fog and misty veather in Robeson Channel. At Discovery Bay the
veather was fmuer, with variable vinds.

August Sth.-On the 7th and sth similar kind of weather occurred with a falling
barometer, the wind freshening to a gale as the glass fel1. At Discovery Bay force 9
was logged at midnight of the 7th, and at Cape Beechey force 8 on the following
morning. By the evening of the Sth the gale had blown itsclf out, a low fog forming
over the Greenland coasts.

This gale was felt by the " Pandora " at Cape Isabella.
The " Alert" reached Discovery Bay on the 12th. On the 20th the two ships crossed

Lady Franklin Straits.
August 9th.-Between the 9th and the 21 st the weather remained remarkably fine,

with a fluctuating barometer,«and light winds from the southward.
August 1sth.-On the 18th a southerly wind was seen to be blowing on the southern

shore of Lady Franklin Sound, which, however, did not extend across the pack collected
there or that in Hall's Basin. On the 20th as the ships crossed the Sound tlley steamed
out of a cali, which prevailed in the neighbourhood of. Discovery Bay, and met a strong
south-westcrly wind near Cape Lieber.

On the 22nd and 23rd a strong gale from the S.W. was experienced, preceded by au
overcast sky and snow.with a rising barometer, which remained high and fairly steady
while the storm lasted. In'this it was totally different to our previous experience, when
cach southerly disturbance was preceded or accompanied by a fall in atmospheric
pressure.

On the 24th the weather was fine but foggy, and the wind freshened slightly from the
S.W. This continued on the 25th with a rising barometer.

During the remainder of the month the wcather was fbggy with an occasional fall of
snow or rain. A fluctuating baroineter and high variable winds or calins.

SEPTEMBER 1876.

September 1st.-On the 1st the temperature, which had been below freezing point for
the three previous days, rose to 35°. The barometer, which had been falling during the
sanie period, ceased doing so, and rose slightly; it then remained fairly stationary. The
weather was very misty with frequent falls of rain or snow; the upper clouds, when
seen through the mist, were moving from the southward or westward, but only light
variable airs were experienced. Except on the night of the 3rd, when a northerly wind
set in backing round to the W. and S.W. on the morning of the 4th, this kind
of veather continued until the 6th, when the mist and fog cleared off with a rising
barometer and light variable airs, the temperature again falling below freezing point.

Owing to the warm temperature the ravines, which had previously stopped running,
burst forth again.

The fine weather continued until the morning of the 9th, when a S.W. wind sprang up
with a falling barometer and misty veather.

On the cvening of the 9th the Expedition quitted Smith Sound on its return voyage
to England.
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Remarks on the Freezing and Thawing of Mercury in
Thermometers.

The spirit and mercury thermometers were fixed alongside one another in the saine
screen, and, being read off every hour during the winter, were found to agree very well
together until the temperature fell to about - 44°, when on the temperature reaching a
certain point between - 450•0 and - 46°•5 the mercury fell suddenly to a point in the
tube, which would be about equal to - 60° bad the tube been graduated.

While in this state the mercury could be easily tapped down to a lower point in the
scale ; it appeared to be very brittie, that is, as the end of it reached the narrow passage
leading to the bulb, smail particles broke off and found their way through; the stream was
not continuons.

When the thermometer was left quite still, no matter how cold the atmosphere was,
the mercury never sank lower in the tube than about - 60°.

When a thaw set in the first effect was to melt the mercury remaining in the tube,
which fell into the bulb out of sight, the mercury in the bulb always taking a longer
time and a higher temperature before it became fluid. By the observations made, tis
temperature is about - 35° 0, but length of time may affect the actual degree at which
the mercury would become fluid.

Occasionally when the nercury assumed the fluid state, the expansion was apparently
a sudden action, as the mercury in the tube of the maximum thermometer, lying in
nearly an horizontal position, was projected along the tube and registered a much higher
temperature than that of the atmosphere; thus, on February 22nd the maximum ther-
mometer registered a temperature of + 51°·5, and on March 30th + 3°•0, both readings
being higher than the actual termperature experienced. During the 24 hours preceding
the first of these observations the weather was stormy, and the thermometer may have
been shaken. When the latter observation was made the weather was calm.

No. 449. No. 228. Reference to

Mercury. Spirit. Notes.

1876. °
January 19 -34•1 -34,6

41-8 42-5
42·8 42-5

428 431 (The observations were registered hourly, except wheu

42 8 43:1 stated othecrise.
40 8 41 0
41 8 425 (1.) Although No. 228 thermometer only registered as low
42-8 44-2 as -45°•3 when observed hourly, the minimum thermometer
40 8 41-0 showed that the temperature had really fallen to -46 5 within
428 43-1 half au hour of the time. This accounts for the mercury
43·8 45-3 Note (1.) sinking suddenly to - 60° at a watner temperature than

usual.
-60. 43-1 Note (2.)

- Note (.) (2.) Mercury sank 'uddenly to about - 60°.

21 -43*8 -45*3 (3.) On the 20th January the temperature ranged between
43-8 44-2 - 38° and - 45°•3, but the mercury remained unthawed and

43-8 45·3 comtracted the whole day. No. 449 was then taken down to
43·8 44*2 register the temperature in a crack in the floc, which proved
43·8 44i2 to be - 2°. The mercury ws consequently ihawed ; on being
43-8 44'2 replaced in the thermometer screen, the mercury continued
43-8 44-2 to register the temperature fairly correctly until-
43·8 44-2 (4.) The temperature was between - 45°•8 and - 46°•4,
43 442 when it contracted suddenly to about - 60°.

43·8 45-3 (5.) Mercury found to havo contracted suddenly to about
48-8 45-8 - 60°, when the spirit thermometer had fallen to - 4.

-- 60* 46-4 Note (4.)
(6.) Mercury continued to work fairly until the temperature

, 24 46Note (5 feUl below the critical pointat about - 460•4.

28 -43·8 -44-2 (7.) The merc'ytheromtr had been thawed on boardi 43-8 45-8 the ship. On being replaced it continued ta work fairly until
43-8 44-7 Note (6.) the temperature fell below - 46°•4, when it contraeted

-60* -48•0 suddenly as usual.

February 15 -42-3 -43'1
42·3 43·1
42·3 4311
44'8 46 .4

-60· -469 Note (7.)
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No. 449. 228. Ilference to
Mercur. Spirit. Notes.

1876. °
February 27 -41.8 -42 0

41-8 4*
43-8 45 0 (S) The merury ther ometer contin edto vork fairl unt44*846* the temperature fell below - 460.4. Altbough the houri448 46.4reading elots flot record n lower teniperature, the ininimu-). -4i14 Note (8.) temmeter reeorded a full te - 48S'-9.

»4 42*0 (9.) The -4-rcury therometcr, as usual, workcd fairly un": 81 .the~ temperature fell te - 4ti'*4, when the wereury suddenl44-8 45.3 toftneted to about - 600.-6-464 Note (9.)1~ 1 (10.) After the ulereury had remainedl frozeu for three dayMarch 30 -42-8dring whh tie the teniperature feil to - 590.2. On th
-45*3setting in of the thaw the frozen mcrcury left iu the tub-60* '4.5sddenly sank into the bulb out of siglit, as sootn as the temJanuary 24 -60.perature rose t - 35.

Ail2 lbub 351 Note (M0) (11.) For Il heurs the teniperature ranged between - 392-2814 295 )and - 37', but the mereury rernained unmelted.
-60 , 370 Note ( 1.) f the change of tenxperature, but the Maxiuun therm mete

AlIn bulb. 3» oeaoe-3'0

,,4.6-, 
33'E 1, the mercury 

6v-a60n-d 
ta bu orn t abou

Férur 1 roe -3810 thowe thaeo hr tnetetnperature bdrit

27 -60- 4 . - 208

-36zo6 -351 Note (14.) (J5.) W'fth dî reisaed frlu un h temperature th u rour se tei

-36-6 -1 
abtu t - 3 9e

In bulb 7treaoe 37O

February 18 Frozen -4hr

Frozen 3616 Note (15.)
-36·6 -4,
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Astronomical and Atmospheric Phenomena Observations,
H.M.S. "Alert" and "Discovery," 1875-1876.

ASTRONOMICAL PHENOMENA.

SEPTEMBER 1875.
September 24th. Report. .Discovery Bay.-At 10.30 a.m., the sun having an altitudeof about 12' and bearimg S.E. (true) the following phenomenon was observed • Twomock suns, one to the left, the other above the sun; these were included in a prismaticarc about 1oo distant from the sun, with the sun for its centre; another arc over this oneat about 12' distant from it. Temperature at the time +11°-8. Baroneter 29·68 inchesfalling steadily. No wind. Clouds cr.-st. 6. It was visible for 25 minutes. Vidediagrarn.

OCTOBER 1875.
After the 12th the sun did not rise above the southern horizon at Floeberg Beach.After the 14th it was not seen at Discovery Bay.
The moon remained above both horizons between the 14th and 24th. Full moonoccurred on the 14th.
Although the weather was calm and often apparently favourable for the occurrence ofatmospheric phenomena, none were observed at either station during the month.October 27th. Discovery Bay.-At 11.30 p.m. two ineteors were observed in theS.E. (true) about the second magnitude; they were both faint and moved slowly.

NovEMBER 1875.
The moon remained above both horizons between the 11th and 21st; full moonoccurring on the 13th.
November 11 th and 12th. Discover .Bay.-Faint halos of about 40 dia ey40 diameter wereobserved round the moon during the first and middle watches.



November 13th. Discovery Bay.-At 4 p.m. a lunar phenomenon consisting of a
luminous arc on each side of the moon, crescent in form and a tangent above. From
the middle of each side arc appeared a broad horizontal ray tapering to a point ; while
from the moon itself radiated four shorter pointed rays resembling the cardinal points
of the compass. Vide diagramu. The temperature was 14°. Barometer 30·65 inches.
No wind. Clouds st. 5.

November 19th. Lieut. Aldrich. Floeberg Beach.-6.30 p.n. A moderately brilliant
paraselena was observed: thrce bright patches were visible displaying prismatic colours.
These were joined by a luminous arc, and were situated at an angle of 22° 15' on either
side of the moon and above it. Crucial rays from the moon were distinct, the vertical
rays being the brightest, and all growing fainter as they became more distant from the
moon. Of the luminous patches or mock moons the two horizontal ones were much
brighter than that above the moon. The phenomenon lasted more or less brightly for
nearly two hours.

November 19th. Captain's journal. Floeberg Beach.-A fine clear paraselena in the
evening. The prismatic colours being clearly visible in the halo passing through the
horizontal mock moons. The red tint was nearest to the true moon. The vertical
reflection was merely a bright blurr. Temperature, -25°. Calm weather. Barometer
29-80 inches, steady. Clouds cumu. 1. Atmosphere a little misty.

November 20th. Report. Discoveril Bay.-A lunar phenomenon was observed pre-
cisely the saine as the one described on the 13t[h. It was first observed at 8 a.m., most
vivid at 8.35, after which it gradually faded away. Temperature -25°. Baroneter
29-97 inches. No wind. Clouds cr. 1.

November 20th. Dr. Ninnis. Discovery Bay.-8 p.m. observed a lunar corona with
radiating and convergent rays from either side, slightly prismatic. Also four conver-
gent rays from the moon itself, and an arc tangent to the upper part of the corona.

Meteors.

November 2nd. Report. Discovery Bay.-9.30 a.m. One moving from N.E. to S.W.
November 7th. Report. Discovery Bay.-2 p.m. One moving from the Zenith to N.W.
November 10th. Report. Discovery Bay.-9.30 p.m. One moving from East to West.
November 14th. Report. Discovery Bay.-10.0 a.m. One moving from N.E. to S.W.
November 16th. Report. Discoveiy Bay.-2 p.m. A meteor of a very brilliant green

colour was observed in the East, emitting light as it passed on its way to the vestward;
it finally broke up, the particles emitting a violet light.

Novermber 18th. Report. Discovery Bay.-4 a.m. One moving fron the Zenith to
West.

November 20th. Report. Discovery Bay.-6 a.m. One moving froin South to North.
Novenber 29th. Report. Discovery Bay.-9.30 a.m. One noving from East to West.

DECEMBER 1875.

The moon rernained above both horizons from the Sth to the 18th. Bull moon
occurred on the 12th.

December 9th. Report. Discovery Bay.-1 p.m., a lunar phenomenon was observed
similar to the one on the 13th November, with an additional arc above the tangent, 550
from the moon. Diameter of circle 440 48'. Altitude of moon 21° 50'. Termperature
of the air -9. Barometer 30·25 inches. Wind, N.E. force 2. Clouds, cr. 1. Vide
diagram.

December 1 lt, Lieut, Aldrich. Floeberg Beach.-4 a.m. A very clear paraselena
was observed, the atmosphere was rather hazy. Moon, bearing about West, and at an
altitude of 23°, very bright. The phenomenon consisted of two concentric halos, with
the moon as a centre, and at angular distances of 23° 25' and 47° 30' respectively. The
inner circle vas quite complete and visible between the observer and the hills. The
brilliancy of the crucial rays varied muc4I in intensity, the horizontal rays being always
the brightest, and extending between 90 and 100 degrees on either side of ·the moon.
The sky was quite clear of clouds, but there were two masses of luminous haze, which
appeared to rise from the horizon to about 15° of altitude as tangents to the lower part
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of the outer circle. There were three mock inoons, tolerably distinct, situated in the
inner circle, aud very faint representations of two others where the horizontal crucial
rays intersected the outer circle. The phenomenon lasted for 2½ hours.

December 14th. Report. Discovery Bay.-At 10.30 p.m. observed a halo round the
moon, diameter 450, the weather being misty.

December 1 5th. Report. Discove.y Bay.-1 p.m. A faint halo round the moon, the
wcather very thiek and misty. Temperature, -26°. Clouds, stratus, 6.

December 15th. Report. Floeberg Beach.-The moon has been surrounded by a
halo for the best part of the last two days ; between 11 and i to-day the clouds con-
sisted of stratus radiating from two points situated in the horizon N.N.W. and S.S.E.

December 16th. Report. Discovery Bay--Between 3 a.m. and 4 p.m. Faint halos
round the inoon were observed, light snow was falling at the tirne.

December 16th. Report. Floeberg Beach.-Between 1 a.m. and 5 a.m. A faint halo
round the moon, the atmosphere hazy with light snow falling. Temperature, -26°.
Light air from the N.W.

December 17tb. Report. Floeberg Beach.-l a.m. A faint circle round the moon.
The atinosphere very misty.

December 17th. Captain's journal. Floeberg Beach-About noon. As the moon sank
towards the northern horizon a nisty paraselena formed of the usual diameter. Observing
that the reflection was between us and the land I walked until it fell directly on the ship,
my position being 250 yards from the reflection. Objects at a greater distance were
mistly hidden froi view by the lighted part of the atmosphere, while other objects at
the sane distance, which were seen through the sane hazy but unlightened atmosphere,
were quite distinct and presented sharp outlines.

Deceinber 18th. Report. Discovery Bay.--At 2 a.n. A faint halo round the moon.
December 2nd. Report. Discovery Bay.-Two meteors of the second magnitude were

observed passing frorn East to West.
December 17th. Report. Discovery Bay.--1 1.45 p.m. A meteor of the first magni-

tude was seen bearing S.E.
December 21st. Report. Discovery Bay.-10 a.m. Tiree were seen, one bearing

S.S.W., one bearing East, and one bearing North.
December 24th. Report. Discovery B7y.-4 p.n. A very brilliant meteor from the

Zenith to W.S.W.
December 26th, Report. Discovery Bay.- 11.40 a.n. A meteor of the first magni-

tude inoving fron Narth to South.
Decemuber 29th. Report. Floeberg Beach-A most brilliant meteor was observed to

the southward; so intense was its brilliancy that it lit up the whole floe, and was mistaken
for a flash of lightning by those who happened to be facing towards the North. A
similar occurrence was noticed the previous day, but no meteor was actually scen.

JANUARY 1876.

The moon remained above both horizons from the 4th to the 14th. Full moon
occurred on the i1th.

January 4th. Report. Floeberg Beach.-3 p.m. Very faint paraselena.
Jantiary 5th. Report. Discovery Bay.-At 8 p.m. Observed a halo round the moon;

dianieter about 40°.
Deceniber 6th. Report. Floeberg Beach.-7 a.m. Faint paraselena lasting for an hour,

succeeded shortly afterwards by another. Two concentric circles partially visible,
horizontal crucial rays much extended and appeared curved upwards away -from the
horizon.

January 9th. Report. Floeberg Beach.-3 a.m. A faint halo round the moon. A
strong gale froni the southward with a heavy snow drift.

January iltb. Report. Floeberg Beach.-7 a.m. A very faint halo round the moon.
January 12th. Report. Discovery Bay.- 4.50 a.m. A halo round the moon, dia-

meter 43°.

January 13th. Report. Floeberg Beach-l a.m. Fair paraselena with a misty atmosphère.
,, 6 to 12 a.m. Ditto.



January 13th. Report. Discoveiy Bay.-6 a.mi. .A halo round the moon ; diameter 50°.
5 p.m., observed several distinct rays of light radiating from a halo round the moon
(which at the time was hidden by the hills, leaving only a segment of the halo visible).
These rays after arching across the heavens met again at the opposite point of the
horizon. Besides these, a pointed ray was visible within the halo evidently coming from
the moon. Vide diagram. Radius of the halo about 23°. Altitude of the moon about
17J-°. A very fine snow dust was falling during the time that the phenomenon was
observed. Temperature ~23°. Barometer 29-,58 inches. No wind. b. c. Clouds,
stratus 4. Shortly afterwards the halo broke up, the rays seeming to come from the
moon. At 6 p.m. the moon was clear of the hills, and the rays of light crossing the
heavens were in the saine position, but very faint. At 8 p.m. there was a magnetic
disturbance. The needle was deflected to the -eastward 2° beyond the normal. No
uppearance of any aurora was visible.

January 14tb. Report. Discovery Bay.-9 a.m. Observed faint and imperfect side
arcs on either side of the moon, slightly prismatic. A horizontal ray proceeded from
each of them (diverging); also four divergent rays from the moon. The right-hand
arc passed between the observer and the land, distant tbree miles. There was also a faint
circle above the moon as in former cases. Vide diagran. The sky was clear overhead,
with a very fine and impalpable snow dust falling. Distance of side arcs from the
moon's centre 21°·5. Altitude of the moon 170. Temperature, -40°. Barometer 29-75
inches. No wind. No clouds.

January 16th. Report. Discovery Bay.-On the 16th there was a very bright dawn
in the southern horizon at noon having au altitude of about 8°. 3 Aquii (fourth
magnitude) was nearly obscured; the liglit was sufficient to throw a slight shadow.

On the 24th very bright dawn. 0 Aqguilæ was on the meridian at noon vith an alti-
tude of 14°, and could not be seen. Ordmary newspaper type could be read at noon on
the 28th.

January 2nd. Log. Discovery Bay.-Between 9.30 p.m., and 10 p.m. eight meteors
were observed.

January 5th. Report. Discovery Bay.-- At noon, a bright ieteor was observed
passing from East to West.

FEBRUARY 1876.

The moon renained above both horizons from the 1st to the 11th, and &om the 28th
to the 9th March.

FuIl moon occurred on the 9th.
On the 29th the upper limb of the sun was seen above the southern horizon :t

)iscovery Bay.
February 3rd. Report. Discovery Bay.-8 a.m. A faint halo round the moon. Dia-

ineter about 45.
February 5th. Report. Discovery Bay.-4 a.m. A very faint halo round the moon.

Diameter about 40°.
February 6th. Report. Discovery Bay.-8.15 p.m. Observed a faint and imperfect

halo. A nucleus of light was situated on either side of the moon, distant about 230.
The weather was very thick and hazy at the time.

February 7th. Report. Floeberg Beach.-11 p.m. A faint halo round the moon lasted
till 7 a.m. of the 8th.

February 8th. Report. Discovery Bay.-1 a.m. A faint halo round the moon. Dia-
meter about 48°.

February 1Oth. Report. Floeberg Beach.-6 p.m. Very faint paraselena observed.
February 6th. Report. Discovery Bay.-At 1.45p.m. Venus appeared to be very

much refracted ; on looking through the astronomical telescope the disc appeared blurred
and prisnatic, violet at the top and the remainder of the prismatic colours in succession,
with ied at the bottom. On looliing throuRh the telescope green appeared to be the
upper colour, but on careful 'observatio t e blue and violet could be seen flashing
out occasionally. On being observed through the spectroscope a faint spectrum was
obtained from the reflected light, in which the red predominated. The day was bright
and clear. Temperature -26°. Barometer 29.72 inches. Wind N.E. 2. b. c.
Clouds, cirrus 4.
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February 9th. Report. Discovery Bay.-At 10.30 a.m. a very brilliant metcor of a
green colour was observed moving 'very slowly from the Zenith to the westward leaving
a luminous track behind it. The dawn at the time was considerable, sufficient to read
ordinary type.

MARCU 1876.

At Flooberg Beach the sun appeared above the horizon at noon of Lhe first.
The ioon remained above both horizons fron the 28th February to the 9th March.
Fuil moon occured on the 1Oth.
After the 26th stars were not visible at midnight.
March 2nd. Report. Discovery Bay.-At 11 a.m., a faint nucleus of light appeared

to the right of the sun, slightly prismatie.
March 7th. Report. Discovery Bay.-At 0.30 p.m. from the high land over " Distant

Cape," about five miles fron the ship, the following phenomenon was observed : A
luminous patch appeared about 23° to the left of the sun, slightly prismatic, with a
horizontal ray tapering to a point proceeding fron it; shortly afterwards a similar one
appeared to the right. About thirty ninutes afterwards the side patches became more
developed and strongly prismatic, appearing ike mock suris. At the saie time a mock
sun appeared directly over the sun, and the saine distance fromn it as those at the sides.
A vertical ray tapering to a point proceeded fromt the sun. Thermometer -49°•5. Baro-
meter 29-96 inches, No wind or clouds. This phenonienon was not observed fron the
ship, the sky being clear at the time.

On the same day at il p.m. a faint halo was observed round the moon ; diameter
about 45°.

March 9th. Report. Discovery Bay.-At Il p.n. a faint halo was observed, with
side arcs on either side of the moon, with a broad horizontal ray tapering to a point
proceeding from each. Thermometer -52°. Barometer 30-37 inches. Wind N.W.,
force 1, b.c.ni.; clouds, cirrus 6. Diameter of the halo 4805.

March 1 ith. Report. Floeberg Beach.-At noon a faint parbelion was observed.
March 16th. Report. Discovery Fay.-At noon a mock sun was observed to the

right and a luiinous patch of prismatic colours to the left of the sun, both distant 23°·5
from the sui. Thermonter -10°. Barometer 29-94 inches. Wind, North-easterly,
force 2 to 3. Weather, b. c. Clouds, stratus 4.

March 25th. Report. Floeberg Beach.-Between 11.30 a.m. and 1 p.m. a parhelion
was observed on either side of the sun, with a third much fainter and only occasionally
visible above the truc sun.

larch 26th. Report. Floeberg Beach.-A slight parhelion was visible for an hour.

APRIL 1S76.
The sun renained above both horizons after the Sth.
April 14th. Report. Floebe'rg Beach.-At 2 a.m. a very faint parhelion was observed.

MAY 1876.
May 1st. Lieutenant Aldrich, on the north coast of Grinnell Land, reports : There

was a very brilliant parbelion, lasting for about an hour, during the afternoon. It con-
sisted of a horizontal white, but hazy looking belt, which reached nearly three quarters
of the way round the heavens; in it were situated four luminous patches of prismatic
colours or nock suris. The angles, îneasured by sextant, between those nearest on
cither side of the true sun and the true sun itself, was 230. The more distant ones, very
much fainter, wxerc at an angle of 105° on·cither side of the true sun.

Right above, and curved upwards or away fromt the true sun, was a nost brilliant arc
of prisimatic colours, about 80 or 90 degrees of it only visible. The colours were most
vivid, the red being nearest the sun, ou the outer edge of the arc; the angle between
the nost adjacent portion of which and the true sun was 46°. In the luminous patches
the red colour was invariably nearest the sun.



Auroras observed, 1875-1876, at Floeberg Beach and Discovery
Bay. By Lieutenant A. C. Parr, R.N.

Though the auroral glow was often present and served in some dcgrec to lighten the
darknîess of the sky during the long winter, when the moon. was absent, the actual
appearances of the aurora itself were few, and the nimbus worthy of any particular
remark extreiely snall. Those which were stationary assumied the fori of low arches
with streamers flashing up to then from the horizon and usually to the castwaMiJ. But
the more common forai was for an arch to appear low down in some part of the sky
where the glow was brightest; at first it was very faint and narrow, but as it rose
gradually in the heavens it would increae boih in size and intensity, till on arriving
near the zenith with its ends extending ncarly to the horizon, it would be about the
breadth of threc or four rainbows, and its colour that of white fleccy clouds lit iu by
the rays of the full moon. On reaching this point, however, its course was ncarly run
for after appearing to reimain stationary, as little white gaps would suddenly rend the
arch asunder, the portions thus detached secmed to roll together and concentrate all
their brightncss in the smaller space, and then gradually fade away and becorne extinct.
Sometimes a very pale green would show itselfein the more luminous patches, and once
or twice there was a slight suspicion of red; but never was the whole sky illuminateid
by streams running in all directions, and forning coronu, while these colours varied
every moment.

When instead of the arch rising up from the horizon a streamer appeared, its origin was
in the north. Fron the northern horizon it would stretch out towards the zenith,
passing nearly overhead, and reaching to within a few degrees of the ]and to the south.
In appearance they would be the sane as the arches, but sometimes a second would
grow ont of the first, and on one occasion three were visible at the sane time. They
lad lateral motion either from east to west, or west to east, but there was no flashing to
brighten then, and they gradually faded away.

The time at which auroras usially occurred was between 9.0 p.m. and midnight, the
last display being on February 19th, commencing at 11.0 p.m. It was a beautifully
clear night without mist or haze of any description, and small stars visible close down
to the horizon. At the above-named hour two arches made their appearance and
rcmained stationary; the lower one was the brighter, being of a pale green colour, its
centre bearing E.S.E. (true), and, having an altitude of about 5°, with a brcadth of about
twice that of a rainbow. The second arch was concentrie with the first, and about 70
above it, but rather broader and fainter. These arches maintained their altitude, the
upper one at about the saine intensity, but that of the lower one varied considerably.
it would gradually lighten up, then send flashes to the upper one, thcn break up iand
fade away ; before, however, it had quite disappeared, flashes would coie up to it fron
the horizon which seened to endue it vith new life, for the arch would bc reformed,
brighten up, and the same performance would be again repeated. This occurred thrce
or four times iii the course of three quarters of an hour, but the flashes fron the
horizon never extended beyond the lower arch, and those from the lower never vent
beyond the upper. During this display the citron line was obtained very clearly with
the spectroscope, but no other lines were visible.

On six or seven occasions auroras were visible at the sane time on board both the
"Alert " and " I)iscovery," but the absence of characteristic features mnakes it impossible to
determine whether they were the same display, or mierely two distinct ories which
happened to occur at the same time. But as by far the larger number of those recorded
in the one ship were not visible at the other, it was certainly only uinder exceptional.
conditions that they could be simultaneously observed at both stations, if indeed tbey
ever were. Auroras seemed to appear indifferently both when there was wind and when
it was cali, with cither a high or low barometer, and seemed quite unconnected with the
temperature, aithough or an occasion the thermometer was observed to fall ;3' during
the display, and to rise 2° almost imnediately aferwards. But it vas never scen
illuminating the edges of clouds as we saw it on the passage home, nor playing about
the outline of the land, and never was there the slightest suspicion of sound being
produced by it.

The opportunities for observing the spectrum of the aurora in this position have been
most unsatisfactory, as the displays were small in nunber and deficient in brilliancy.

The form they generally assuied was to rise like an arch from a portion of the
horizon where there was a luminous glow, at first very faint, but gradually increasing in
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brilliancy till near the zenith, where it would remain stationary for a short time and then
bieak up and disappear. Sometimes they would rise up as streamers, but (only occa-
sionally was more than one visible at a time, and they lasted for such a short time, that
even if they had been bright it would have been very difficult to make satisfactory
observations.

Very few sbowed any signs of colour, and those only the slightest tinge. Nearly all
that were observed gave the citron Une with the small pocket spectroscope with more
or less distinctness, though no signs of any other lines were ever seen; but on only
two occasions vas it bright enough to get the Une with Nury's spectroscope, and then
only for such a short time that a satisfactory measure could not be obtained.

Solar sperum.-No observations of the solar spectrum were obtained, as in the
autumn tie sun was obscured by cloud or fog nearly the whole time, so that the only
opportunities which mny other duties allowed me to avail myself of were occupied in
trying to adjust the large spectroscope which was out of order, and in which I was not
successful before the sun disappeared altogether before the horizon. During the winter
I got it nearly into working order, but since the sun has returned this spring the
temperature has been so low as to prevent any observations being made, and the start
of the sledges as soon as there is a rise precludes any chance this season.

OCTOBER 1875.

On the 25th, except between the hours of 9 a.m. and 3 p.m., it was sufficiently dark
for the whole 24 bours for aurora display to have been distinguished.

After the 27th, the moon remained below both horizons. New moon occurred on
the 29th.

October 25th. Lieut. Parr. Floeberg Beach.-At a quarter to 12 p.m. a faint display
of aurora extending from about S.E. through North to West; brightest E. by S. Streamîs
running up towards the zenith.

Captains journal. Light flashes of colourless aurora in the East.
October 26th. Lieut. Aldrich. Floeberg BeacI.-At 1 a.m. observed an aurora S.E.

to East for about an hour.
Meteorological Register. Sub.-Lieut. Conybeare. Discovery Bay.-At 10 p.m. there

vas a very faint display of aurora in the S.E., lasting for 15 minutes. Temperature
-25°. Barometer -30-33 inches, steady. No wind. Clouds st. 5.

Lieut. Parr. Floeberg Beach.-Observed an aurora at 11 p.m. It assumed the
forn of two low arches stretching fromn about S.E. to N.E., the first about 15° and the
second 10° in altitude. The rest of the sky seemed slightly illumninated except to the
southward and S.W.

October 30th. Dr. Ninnis. Discovery Bay.-10 p.m. Faint aurora E.S.E. Tempera-
turc -21°. Barometer 30-33 inches, steady. Clouds st. 5.

NOVEMBER 1875.

Between the 1Oth and the 21 st the moon was above both horizons, an d prevented any
aurora display being distinguished. Between the latter date and the 5th December it
was sufficiently dark throughout the whole 24 hours for it to have been seen.

November Ist. Dr. Ninuis. Discovery Bay.-10 p.m. Faint but well-marked aurora
E.S.E. Temperature -20°. Barometer 30-66 inches, steady- Clouds st. 4.

November 2nd. Lieut. Parr. Floeberg Beach.-9-0 p.m. An aurora commenced and
lasted about an hour. Mostly in the form of arches with very few and short streamers.
The principal arch had an altitude of about 10°, and in the end seemed to roll together,
the ends being brightest, and then disappeared.

Capt. Nares. A few flashes of aurora N.E.; stars very bright and distinct, particu.
iarly at low altitudes. Temperature -39°. Barometer 30-45 inches, steady. Clouds
cum. st. 4.

November 21st. Lieut. Parr. Floeberg Beach.-Between 9 and 10 p.m. slight flashes
of aurora. At about 10 p.m. appeared a bright broad streamer which passed from due
North about 15° above the horizon, through the zenith, and then terminated in an
irregular curve 25° above the horizon, bearing S.S.E. The whole belt appeared to hav



a lateral motion from West to East, but it gradually disappeared as it drew clear of the
zenith, and -was succeeded a short time afterwards by various luminous patches, those
most brilliant being to the S.E. The temperature, -450, fell 30 during the display, and
rose 20 shortly afterwards.

Lieut. Aldrich. The stars in the zenith were visible through the aurora.
Capt. Nares. A faint streak of aurora through the zenith in a line parallel with the

coast line; ve could nfot determine whether it shot up from the northward or southward.
At first it appeared to rise fron the northward.

Register. Discovery Bay.-During the first watch a slight aurora was visible, lasting
about 30 minutes without any defined lnes or brilliancy.

November 22nd. Lieut. Parr. Floeberg Beach.--2 p.m. Slight red aurora occasionally.
s p.m. Aurora lighter, but not so red.

November 26th. Lieut Parr. Floeberg Beach.-About 9.30 a.m. a strean of light,
about 1° in breadth, was observed; it extended as nearly as possible North and South,
beginning and ending some 8° or 9° above the respective horizons. It passed through
the zenith and was of very moderate, but about equal, brilliancy throughout.

Capt. Nares. A streak of aurora passing in a North and South direction through the
zenith. It consisted of a continnous straight thin ribbon of fairly bright light, distinctly
marked at the edges. The sides were parallel, aud the stars were visible through it.
The sky near the border was not darkened. Sky was perfectly clear of clouds.

Report. Discovery Bay.-During the first watch a slight aurora was visible, lasting
about 30 minutes without any defined lines or brilliancy.

November 27th. Register. Discovery Bay.-1.40 p.m. A slight aurora was visible,
lasting about 30 minutes, without any defined lines or brilliancy.

November 27th and 28th. Lieut. Parr. Floeberg Beach.-Flashes of aurora between
midnight and 1.0 a.m., principally overhead, and to the S.E. The streamer which
passed nearly through the zenith was much more broken, and appeared closer than
foriner ones.

Capt. Nares. At I a.m. a bright streak of aurora made up of detached feather-shaped
streams stretched across the zenith froi north to south, from and to about 200 of either
horizon. At the same time there were several bright flashes forming an arch in the
S.E., having a darkened sky below them. The streams in the zenith were apparently
close to the earth, moving past the stars like a thin cloud, and having the samne effect
in hiding themn.

November 29th. Register. Discovery Bay.-A faint reddish glow was observed in
the southern horizon at 9.30 a.m., and shortly afterwards a few streamers were observed
reaching to the zenith; they worked, closing and opening, for a space of 10 minutes,
and then disappeared leaving a glow in the horizon. The streamers were too faint to make
any spectroscopie observations. The glow and streamers appeared as if they were the
reflection of an aurora farther to the southward.

November 30th. Register. Discovery Bay.-A very faint aurora was observed at
4.30 a.m., lasting 20 minutes.

Dr. Ninnis. Discovery Bay.-5 p.m. Faint Northern lights.
Lieut. Aldrich. Floeberg Beach.-5 p.m. Aurora flashes. 8 p.m. Aurora flashes

occasionally. 10 p.m. Flashes of aurora.

DECEMBER 1875.

Between the Sth and the 1 8th the moon remained above both horizons.
The aurora display on the 16th was one of the few seen when the moon was present.

The noon was hid by clouds at the time.
December 2nd. Lieut. Parr. Floeberg .Beachi-Streams of aurora in the evening.

Temperature -7° Barometer 29.83, inches, falling rapidly. Clouds nim. 4. -Wind
S.E. 1.

December 3rd. Lieut.- Aldrich. :Floeberg Beach.-1 a.m.' xFlashes of auror. not very
distinct. Temperature - : 8 Barometer 29172 iiches, falling rapidly. Wind S.W. 1.
Clouds nimbus.2.. At 8 a.mn. a strong bréeze froni thew southward set in with- a very
extraordinary rise in temperature to +25°..
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Register. Discovery Bay.-2.30p.mn. A faint aurora vas observed in the East,
lasting 1 h. 30 i. Temperature -5°>. Barometer 29-83 inches. Calm. Clouds st. 2.

Deceiber 16th. Licut. Parr. Floeberg Beach.-A slight aurora at 10 p.m., whicl
gave the citron line very clearly in) the snall spectroscope, but the bright flashes did not
last long cnough to observe it well with the larger one.

Register. Discovery Bay.-11 p.m. Faint Northern lights from South to West,
without colour or defincd dimensions. Temperature -24'. Baromieter 29-22 iches.
Wind N.E. by N. 3. h. c. Clouds st. 2.

)ccembcr 1i9th. Lieut. Aldrich. Floeberg Beach.-3 p.m. and 6 p.n. Faint aurora.
TI.emnperature -32°. Baromcter 29-40 inches, falling slightly. Clouds cumi. 4.

Lieut. Parr. Floeberg Beach. - Between 9 and 10 pa. Faint indications of an
auîrora. At the latter lour theîre was a moderately bright are, extending from the
horizon, about N.N.W. and E.S.E. and attaining an altitude of 15°. This was replaced
shortly afterwards by a series of flashes and luiminous masses chiefly in the North,
apparent motion of the flashes to the westward. Temperature -33". Barometer
29·35 inches, stationary. Wind S.S.W. 1. Clouds cum. 4.

December 22nîd. Lieut. Parr. Floeberg Beach.-Op.m. A sliglt aurora.
Decenber 23rd. Lieut. Parr. Floeberg Beach.-6 p.m. A slight aurora.
Decemuber 24th. Register. Discovery Bay.-At 9 a.m., an aurora il the form of an

archi passing through the zenith from S.S. E. to N.N.W. of a pale white colour. It lasted
ten minutes and then gradually disappeared. The weather was rather thick at the time.
Temperature - 37'. Baromenter 29·55 inches. CalIm. b. c. mn. Clouds cr. 2.

Decemuber 26th. Register. Discovery Bay.--6 p.n. A faint aurora vas observed from
N.E. to West. Teniperature -45°. Barometer 29-69 inches. Weather calm. b. No
clouds.

Decemer 29th. Register. Discovery Bay. - 6.1 5 p.n. A very faint aurora was
observed from E.S.E. to W.N.W. Tenmperature -26°. Barometer 29-21 inches. Calm.
No clouds.

December 31 st. Lieut. Aldrich. Floeberg Beacl.-4 p.mn. A very faint aurora visible
fromu N.E. to M'est.

JANUARY 1876.
Betwecn the 4th and the 14th the nioon remained above both horizons and prevented

any aurora display being distinguished.
S:uary 1st. Lient. Aldrich. Floeberg Beach.-5 pan. A slighbt aurora towards the

S.W. 11 p.n. A slight aurora.
January 2nd. Lieut. Parr. Floeberg Beac.~- 9 p.n. Streans of aurora. Stars

shinîing brightly.
tegister. Discovery Bay. - 9 pan. Observed an aurora like a pale band of light

in te formi of an arch whose centre was on the true neridian and 15° from the
zenith. It shortly afterwards broke up into feathered edges, their direction being a
little to lhe castward of the zenith. The arch grew fàinter and shifted to the eastward
of the neridian four points; the left extremity of the arch faded away, and the right
assumcd the shapc of the folds of a curtain doubled over. Vide diagrai. The weather
'was clear and calm. The display lasted upwards of 30 minutes.

A spectroscope, one of Browning's 8-in. direct vision, was directed towards the aurora,
but the light was not sufficient to give any spectrum.

The temperature was -39°. Barometer 29-56 inches. No wind. Clouds stratus 2.
Eight meteors were observed during the time the aurora was visible.

January 17th. Register. Discovery Bay.-9.25 a.m. A few streams were observed
above the hills to N.N.E.; they were very faint. Temperature -46°. Barometer 30-11
inches. Wind S.E. by E. 2. b. c. Clouds cr. 3.

January 18th. Lieut. Aldrich. Floeberg Beach. -8.40 p.m. Aurora visible from
E.S.E. to N.N.W. Stars very bright. Temperature -24°. 10.5 p.m. Aurora visible
from S.S.E. to N.N.W

Register. Discovery Bay.-10.15 p.m. Observed a faint aurora in the form of
an arch of a very pale colour, passing through the zenith fron S.S.E. to N.N.W.
There was also a faint glow over Bellot Island to the S.E. by South having an altitude
of about 15°. Temperature -50°. Baroneter 80-08 inches. No wind or clouds.



January 2Oth. Lieut. Aldrich. Floeberg Beach.-2 a.m. A slight aurora to the S.S.E.
January 23rd. Metcorological Register. Floeberg Beatch.--7.55 a.11. A slight appear-

ance of'aurora N.N.W. 2 pa. A faint streak of aurora. A few stars visible. Ten.
perature -50°. Barometer 29·13 inches, steady. Cahn weather. Clouds str. 7.

Register. Discovery Bay.-8.45 p.u. Observed a faint aurora fron N.W. to S.E.
across the sky in detached masses, soon passing away. Temperature -56°. Barometer
29-13 inches. Calm weather, 6. No clouds.

January 24th. Lieut. Parr. Floeberg Beach.-5 p.n. Slight flash of aurora N.N.W.

Meteorological Register. Floeberg Beac.-11.15 p.m. Faint aurora North to South.
Temnperature -42°. Wind squally from S.W. 2 to 4. No clouds. Barometer 29-18
inches, steady.

January 27th. Meteorological Register. Floeberg Beach.-2 a.m. Aurora faintly
visible to the S.W. Stars bright. 3 a.m. Aurora disappeared. 3.45. Aurora visible,
faint, to the vest-ward. Temperature -40°. Barometer 29-64 inches, falling slightly.
Wind N.W. 4. Clear sky.

Register. -Discover3 Bay.-At I a.m. observed a faint aurora in the form of a double
arch, running N.N.E. and S.S.W. They were very faint and indistinct, and lasted for
three hours. Temperature -48°. Barometer 29-52 inches. No wind. b.c. Clouds
stratus 4. 8.30 pm. Observed a very faint aurora from the zenith to N.W. The
temperature was -49°. Barometer 29-49 inches. No wind. b. No clouds.

January 28th. Meteorological Register. Floeberg Beach.-7.30 p.m. Faint flashes
of aurora visible, to the E. and N.E. 9 p.m. Faint ray of aurora, S.S.W. Calm
weather. Stars very bright. No clouds. Temperature -42°. Barometer 29-82 inches,
rising slightly.

Register. Discovery Bay.~-7.20 p.m. Observed a faint aurora in N.E., streamers
rcaching to the zenith. Temperature -56°. Barometer 29-80 inches, No wind. b. c.
Clouds stratus 2. From 8.30 to.,10.30 p.m. Very faint aurora in detached masses in
all parts of the heavens.

January 30th. Lieut. Aldrich. Floeberg Beach.-8 pa. A streak of aurora from
N.W. to about N.E., passing through the zenith. No colours visible. Temperature
-39°. Barometer 29-63 inches, falling slowly. Calm weather. No clouds.

legister. Discovery Bay.-7.50 p.m. Observed a very faint aurora in the form of an
arch, similar to the one observed on the 2nd instant at 9.30 p.a., but not so brilliant.
It lasted till 9 p.m., varying slightly in form, and increasing and deercasing in brilliancy
Temperature -44°. Barometer 29-65 inches, falling. Weather calm, with no clouds.
Stars shining brightly.

January 31. Register. Discovery Bay.-8.25 a.m. and 5.30 p.m. Very faint
aurora to the N.E. and W. by N. Very faint streams. Temperature -39°. Barometer
29-42 inches. No wind. b. n. No clouds.
, Meteorological Register. Floeberg Beac.-S to 8.30 a.m. A flash of aurora risin3
in the W.N.W., sand passing towards the N.E. No colours visible. Temperature -40.
Barometer 29-52 inches, steady. Light north-westerly air. Clouds stratus 3. 7.30 p.m.
A strcak of aurora W.N.W. to E.S.E. Temperature -43°. Barometer 2949 inches,
steady. Cahn weather: Clouds cumulus 1. Stars shining brightly.

FEBRUARY 1876.

After the 5th the returning twilight was too powerful at noon to allow aurora display
to be distinguished. On the 1Sth bright twilight lasted from 9 a.m. to 3 p.m. After the
27th the moon remained above both horizons.

Vebruary 3rd. Lieut. Aldrich. Floeberg Beach.-10 p.m. Slight flash of aurora.
Stars shining brightly. Light air from S.S.W. No clouds. Temperature -26°.
Baroneter 30-30 inches, steady. At 3 a.m., with a falling baroneter, a strong gale set
in from the N.W.

February 1ith. Register. Discovery Bay.- 11 p.n. A very faint aurora froin South
to North was observed. Temperature -41°. Barometer 30-11 inches, rising rapidly.
Wind South 1. Weather b. c. Clouds stratus 6.
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February 13th. Lient. Aldrich. Floeberg Beach.-Il p.m. Flashes of aurora S.E.
Weather foggy towards the North. No wind. Clouds cumulus stratus 3. Temperature
-48°. Baromcter 30-49 inches, stationary.

February 1 i. Register. Discorery Ba1 .- At 2 a.m. a faint aurora passing across
the heavens fron S.E. to S.W. was observed, like an arch of a pale colour. It lasted only
a short time, and was very indistinct. Teiperature -47°. Barometer 30·44 inches.
No -wind or clouds.

Lieut. Aldrich. F/oeberg Beach..-2 a.m. A faint aurora towards the S.W. Weather
calm. Cumulus stratus clouds 3. Temperature -46°. S p.n. Faint flashes of aurora
in the East and S.W.

Lieut. Aldrich and Lieut. Parr. Floeberg Beach.-1 1.50 p.m. A moderately bright
arch of aurora extended froni due North to about S.S.W., where it terminated close down
to the horizon iii a crook turned to the eastward (Fig. 1). In a few moments a streamer
flashed from the end of the crook parallel to the first and riglit across the heavens, its
edges being quite sharp and parallel to each other (Fig. 2). A third streamer shot up
a minute afterwards, but did not extenîd more than 80° upwardls (Fig. 3). The streamers
were visible for a very short time, the first remaining longest. The second named arch
gradually faded away till within a few degrees of the S.S.W. horizon, and (still being a
continuation of the crook) bent round to the eastward, and towards the horizon, going on
to what was left of the stunp of the third arc (Fig. 4). A lateral motion to the
eastward now began, the whole body gradually turning round until it disappeared about
due South, its last appearance being as (Fig. 5). Stars were visible through it at its
brightest, but not very distinctly. This is the most intense and variegated aurora we
have experienced, but scarcely any colours were to b seen. Tenperature -51°.
Barometer 30-43 inches, stationary. Calm veather. Clouds cumulus 1. Preceded
and followed by cahn weather.

Meteorological Register. Discovery Bay.-9.15 p.m. An aurora was observed to the
southward, spreading out like a fan in separate ways. It was faint. A few cirro-stratus
clouds were visible, apparently between the observer and the aurora. It lasted about 40
minutes, and then gradually faded away. Temperature -47°. Barometer 30-51 inches,
stationary. No wind. Clouds cirro-stratus 4.

February I 9th. Meteorological Report. Discovery Bay.-9.45 p.m. An aurora like
a fluted arcli with rays flashing towards the Pole was observed spanning the hills fron
the South to the East. The direction of the lines of light fron ail parts of the arch was
towards the zenith. Above the arch a pale band of colour appeared, like a secondary
arch above the other. It appeared very much as if it was caused by the reflected light
of tbc aurora. The aurora was bright for a few seconds, and then gradually died away.
It lasted altogether about 30 minutes. See diagram. The centre of the arch bore
S.E., having ai altitude of about 30°. The secondary arcli was about 15° above the
former. 3oth arches were of a pale light colour, the upper one very faint. Tem.
perature -31°. Barometer 2987 inches, rising rapidly. Weather calm. Misty. No
clouds.

Lieut. Parr. F/oeberg Beach..-An aurora appeared shortly after 11.0 p.m., consisting
of bright arch, whose centre bore about E.S.E., and had an altitude of about 50, with a
second broader and fainter arch about 70 above the first. These arches maintained their
altitudes, the upper one at about the saine intensity, but that of the lower one varied
considerably. It would gradually brighten up, then send streamers up to the second, then
break up into light patches, and gradually fade away. This happened three or four
times during the 40 minutes that the displav lasted. At times streamers would come
up fron the horizon to the lower arch, for it was a splendidly clear night, and scemed
to brighten it up, but none of then extended beyond it. Neither did the streamers
from the lower arch extend beyond the upper one. It was slightly green in colour when
brightest, and the citron Une was well defined, but no others were visible. Temperatute
-46°. Baronieter 29-95 inches, steady. Weather calm. Cumulus clouds 4. Misty.

February 20th. Meteorological Register. Floeberg Beach.-2 a.m. A faint aurora,
forming an arch along the eastern horizon. 2.30 a.m. Aurora visible to the S.W. Stars
shining brightly. Light S.W. wind. No clouds. Temperature -44°. Barometer
29.99 inches, rising slowly.

Meteorological Report. Discovery Bay.-2.30 a.m. A very faint aurora was observed
from North to South, very indistinct. Temperature -45°. Barometer 30-01 inches,
rising slowly. Wind N.Ely. 2; b. c. Clouds cirrus 2.
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Fcbruary 24th. Discovery Bay.-At midnight a very faint indistinct aurora from
North to South was observed. Temperature 22°. Barometer 29-99 inches, steady. No
wind. No clouds. Bright sky.

February 26th. Meteorological Register. Floeberg Beach.-10 p.m. Faint flash of
aurora to the southward. 11 p.m. Faint flash of aurora to the castward. Temperature
-24°. Barometer 30-11 inches. Falling slowly. Light southerly wind. Misty. A t
3 a.m. a S.S.W. squall, force 5, was experienced.

MARCH.

The moonlight prevented any aurora display being seen previous to the loth,
by which date the returning sunlight was too powerful, except between 9 p.m.
and 3 a.m.

After the 23rd, it was so light at midnight that no aurora could have been
distinguished.

A Report to the Hydrographer of the Admiralty, on the Results
of the Magnetical Observations made by the Officers of the
Aretie Expedition, 1875-1876, by Staff-Commander E.W. Creak,
attached to the Admiralty Compass Department.

The Government having decided to despatch an Arctic Expedition in the spring of
1875, the Secretary of the Admiralty, in a letter dated 4th December 1874, invited the
President and Council of the Royal Society to offer suggestions "iin regard to carrying

out the scientific conduct of the voyage."
Professor J. C. Adams, Lowndes Professor, Cambridge University, and Captain F. J.

Evans, R.N., the Hydrographer of the Admiralty, were deputed by a committee of
that body to prepare a Memorandum on the existing knowledge of the distribution of the
magnetic elements in Arctic latitudes, together with instructions for the observers of the
coming Expedition. The equipment of instruments was also to be arranged bv them.

Tbis Memorandum was published in the " Arctic Manual and Instructions" of 1875,
accompanied by charts of the three magnetie elements, representing graphically the
first-mentioned object of the Memorandum.

It having been directed that the two ships of the Expedition, the " Alert " and the
"Discovery," should winter at different stations, a complete set of instruments was pre-
pared for each vessel. They comprised the following:-

1. A portable unifilar magnetometer, for determining the absolute horizontal force
at a fixed station.

2. A Barrow's circle, for determining the inclination; also fitted with Dr. Lloyd's
needles, for determining the total force.

3. A specially constructed azimuth compass with levels and adjusting foot-screws,
for determining the absolute declination.

4. A portable declination magnetometer, for differential observations at a fixed
station.

5. Mr. Fox's apparatus, for observing the inclination and intensity in sledging or
travelhng parties.

6. Four three-inch prismatic azimuth compasses, for observing the declination when
travelling, also seven sledge compasses for steering purposes, all specially
fitted for Arctic service.

The complement of officers having been appointed to the Aretie ships, the following
were selected for carrying out the magnetical observations:

H.M.S. A t - Commander Albert H. Markham..Alert - Lieutenant George A. Giffard.
. f Lieutenant Robert H. Archer.H.M.S. Discovery Lieutenant Reginald B.*Fulford.

These officers were instructed in elementary magnetism, and in the use of Barrow's
circle with its Lloyd's needles and Mr. Fox's apparatus, at the Hydrographie Depart-
ment of the Admiralty by Staff Commander E. W. Creak. Instruction in the use of the
unifilar horizontal force and in the differential declination magnetometers was given by
Mr. Whippleat, Kew Observatory. 'At -this observatory the base observations were
made and the constants of the several magnetical instruments determined, with the

P 4



exception of the compasses, which werc, as usual, furnished directly from the Admiralty
Compass Observatory at Deptfbrd.

No arrangzements were inade for observations at sea, the Coinnittee having decided to
direct the attention of observers soiely to those made on land or fixed ice.

With complete sets of' instruments, and the observing officers familiar with the use of
thein, the " Alert " and " Discovery " lefît Portsniouth on the 29th May 1875.

The first nagnetic observations inade were those at Godhavn in Disko, where consider-
able dilerences were founmd in the values of the declination and inclination at various
stations round the harbour, evidently caused by local magnetic disturbance.

Procceding northward to winter quarters a few results in declination were obtained at
intermediate stations.

On the lst Septemîber 1875 the " Alert" reached ber wintcr quarters at Floeberg
Beach, in latitude 82° 27' N. longitude 61° 22' W. By the cnd of October the muagnetic
observatory was completed. It was situated on a slope of the hill ad.joining the ship,
and constructed entircly of snow. Entering by a doorway 200 yards from thc ship,
one branch to the right led to the horizontal force magnetometer and Barrow's circle
bouses, the other on the left, to the difTerential magnetomleter bouse. These threc
houses vere from 9 to 11 feet in diaimeter and 10. feet high, with a snow pedestal,
2 feet in diameter, and 3. fèet high in the centre, upon which the instruments were
iounted. The bouses of the two absolute instruments lay in a north and south direction
(truc), 27 feet apart.

No stove was used, the object being to avoid rapid changes of temperature. The
extreme range of the thermoneter registered was fron -10° to +4°.

icre the series of observations, the results of wlhich are given in the succeeding pages,
vere inade during the winter. The following are the incan values of the several

elements:
Absolute declination - - - 97 57 W.

inclination - - 84 42 N.
horizontal force (unifilar) - -137 - Total force = 12-309

Total force (Lloyd's .needles) - - - - - = 12-258
Horizontal force (ditto) - - 1134

In his sledging journcy to the extreme northerly position attained in the expedition
(Lat. 83° 20' 26" N.) Commander Markham made observations of the declination, and
with the Fox circle.

The "l Discovery " took up winter quarters at Discovery Bay, 53 miles S.W. of the
" Alert," in lat. 81° 44' N., long. 65° 3' W., on the 26th August 1875.

Bv the 1oth September 1875 the observatory house was conpleted. It vas con-
strueted of' wood, with copper lstenings, 12 feet long, 7 feet broad, and 6 fet high,
fixed at a distance of 197 yards fromn the ship. A copper stove warmed the building.
''ie pedestals werC formned of the ship's binnacles sunk into the ground, a covering of
wood with radial copper grooves fitted to them. These were found to be very firn.

For the differential declination nagnetomcter an ice house was built 90 yards fron
the ship, dimensions, 7 feet long, 31 broad, and 6 feet hiigh. By the evening of the
22nd October, after much care and trouble, the instrument was frozen to the pillars,
and on the 23rd the observations were comnenced and continued with only one important
interruption of two days until the 29th of March.

The iean value of the several elements obtained at this station, of which the variou5
details are recorded in the tables, are-

Absolute declination - - - 101 44 W.
inclination - - - 84 50 N.
horizontal force (unifilar) - -131 - Total force = 12-559

Total force (Lloyd's needles) - - - - - = 12225
Horizontal force (ditto) - - I-107

One of the chief subjects of interest in the magnetical results of the observations at
the winter quarters observatories is that of the diurnal variation of the declination,
and frequent nagnetic disturbances, the latter especially, as the ships wintered in a
region renarkable as it proved for an absence of brilliant auroras, and in which no
connexion was observed between the appearances of that phenornenon and movenents
of the declinometer magnet.

To follow up this remarkable feature, and in order to render the results of these
observations directly comparable with other series obtained at stations on the North



American Continent, the foirms of the several tables in this discussion have been
assimilated to those adopted by Captain (now General Sir J. H.) Lefroy, in the published
volume of bis '" Magnetical and Meteorological Observations at Lake Athabasca, &c." *
Tables of a similar character are given by Mr. A. Schott in his discussion of Dr. Kane's
observations at Van Rensselaer Harbour,† and thus the results at three stations in the
neighbourhood of Snith's Sound may be readily cornpared.

The greatest range of the declination was observed on the 19th FebruarV 1876, about
the saine h ours, at Floeberg Beach and Discovery Bay, reaching 5° 9'-4 and 5°47-9respec-
tively. The smallest range was observed on the 12th January, when only 0° 4' was
recorded at the first-named station, and 0° 6'·9 at the last. On an average, about every
eighth day the higher values of the daily range vere attained, and comparing the highest
with the lowest scale reading during the whole period, it shows that the magnet moved
over 8° of arc.

The hours of the greatest easterly and westerly deflection of the declinometer magnet
in its mean daily departure fromn the normal, differed considerably fron those of the
middle northerni latitudes, where 8 a.m. and 1 to 2 p.m. are the well-established hours.

At Discovery Bay, when the disturbances are retained, the nean time of the greatest
casterly deflection is 11 p.m., the greatest westerly deflection at 10 a.m. After rejecting
assumed disturbances the extremes are reached an hour later or at nidnight and 11 a.n.
At Van Rensselaer Harbour, vhen the disturbances are eliminated, the extreme easterly
deflection occurred at 2 a.m., the westerly at 1 p.m.

The nethod of eliminating disturbances adopted in the discussion of these observa-
tions, has been to select certain days of principal disturbance, and to reject the obser-
vations of the whole of'such days fron the mean. But an adopted method, which consists
in dcciding upon a separating value and rejecting ail hourly observations exceeding that
value, may also bc said to have been satisfied, for out of 2,088 hourly scale readings at
Discovery Bay, all those that exceeded the niean hourly value for the whole month by
30' of are have been rejected, with the exception of 15 which diffeid 40' of arc.

A separating value of 30' at a station where the absolute horizontal force is 1-13, and
the inclination 840 -0', may be considered sufficient, when compared with those adopted
by Sir Edward Sabine, viz., at Point Barrow, 22'87, with a horizontal force equal 1·88,
and dip =81 36', at Port Kennedy, 70',with horizontal force equal 0-35, and dip
=88° 27.t

Before proceeding further with the question of disturbances, it muay b remarked that
it is diflicult to fix upon any given day as frec from disturbance. At Discovery Bay,
for example, there is not a single day on which it nay bc said that the magnet moved
progressively towards its extreine points of deflection without disturbance, during sone
hours of the twenty-four.

The. crection of the declinoieter houses of both ships on the ice foc (which rose
and fell with the tide), renders the observed motions of the magnet open to the suspicion
of disturbances other than those produced by magnetical causes. In the case of the
" Discovery," comparisons were made between the declinometer on the floc and the
unifilar magnetometer on shore during times of disturbances, and the magnets moved
alike, with two exceptions. On February 2nd, the magnet on shore was much disturbed,
that on the ice very steady; at midnight of' February 28th, the reverse took place, the
declinometer being disturbed in a peculiar manner, whilst the unifilar magiietometer
renained nearly steady.

An analysis of the disturbances at Discovery Bay, is given in the discussion of the
observations made by the officers of the " Discovery." The salient points of this analysis
are,-that the disturbances were continuous-that the easterly u*sturbances prevailed
over the westerly during the night from 7 p.m. to 7 a.m., and that the westerly predoni-
nated during the remaining hours of the day. Also, that the period of least disturbance
occurred about the time of the solstice, and the greatest about the equinox.

Beyond this, theme is what may be terned their seni-Anierican, semi-Asiatic character.
At Pekin, iNertschinsk, and Discovery Bay the aggregate values of the westerly deflec-
tions decidedly predominate, the contrary obtains in America. In North America
" the conical fori (of the curves) characterizes the easterly deflections." The same
occurs at Discovery Bay, but the double maximum-~-which is observed in the easterly
deflections at Pekin and Nertschinsk, and the westerly in North America-is common
to both casterly and westerly deflections.

Of magnetic storns, the most remarkable observed were those of the 19th February
1876, and of the 25th to the 26th March. Although there is not complete evidence
to indicate the exact time of these and other storms commencing and ending, yet suffi-

* See Section I. (Magnetic Declination) and " Irregular Fluctuations," &c., pages 74-75 of that work.
† See Smithsonian Contributions to Knowledge, Vol. X., 1858.
‡ See Phil. Trans., 1863, p. 656.

H 4071 Q



cient is known to show that they lasted through the same absolute hours at Kew and
Discovery Bay. The direction of the deflections of the magnets was often opposite at
the two stations, and in the March storm, whilst there was a continuous pull to the west-
ward at the high northern station, at Kew easterly deflections were frequent.

Reference has been made to the charts of lines of equal declination, inclination,
and horizontal force in Arctic latitudes, (prepared in the Hydrographical Department
of the A dmiralty,) published in the " Arctic Manual," 1875.

In their preparation the lines about Siith's Sound were for the most part drawn from
the observations 'of Drs. Kane and Hayes, in the American Expeditions of 1853-1861.
Although so inany years have elapsed, little or no modification is required in the direc-
tion of the lines by the observations of 1875-76, this points to the important fact of the
magnetic elements in this part of the world undergoing at present no secular change.

The numbers of results from the observations made during the voyage are-
Absolute declination - - - 17

,, inclination - - 32

Alert" ,, horizontal force - - 12
- Total force (Lloyd's needles) - 25

Fox circles - - 1

L Inclination - - - - 6
Absolute declination - - 34

,, inclination -54

Discovery, , horizontal force -13
Total force (Lloyd's needles) -1

Fox circles - 1
Inclination - - - - 3

On the return of the Expedition on the 27th October 1876, the magneticai instruments
were examined at the respective observatories as before starting.

In the following pages 123-129 " Alert," -and 130-145 " Discovery," will be found
abstracts of the whole of the magnetical results obtained in the Expedition.

As the instruments furnished to the Arctic ships for observing the magnetic elements
were designed vith the view of obviating some of the difficulties attending the use of
instruments of the ordinary construction under the conditions of an Arctic climate, a
short description is here given.

For declination or variation of the compass.-A compass with bowl of pure copper
fitted with levels, and supported by foot-screws which rested on a suitable table and
tripod. Azimuth circle of the same construction as the Admiralty standard compass.
The magnetic needles were arranged on a brass frame as in the Admiralty standard
conpass, but the graduated card was; dispensed with, and a light aluminium ring
graduated to 360°, and each degree again divided into parts of 20' was added. The cap
was also of aluminium. This compass is the shore azimuth compass of the text.

Dyferential declination magnetometer.-The chief peculiarity of this instrument
was the size of the scale, which was graduated to record a range of 10° of the magnet
(50 on either side of zero). The thumb-pieces of the levelling screws were of ivory, and
a fixed inirror vas added to the magnet box so as to avoid the loss of the zero at any
time. The too near approach of an observer with possible magnetic substances on his
person was provided against by arranging the focus of the observing telescope so as to
ensure a sufliciently safe distance from the suspended magnet.

For inclination or dip, and totalforce.-The dip circles were of the ordinary construc-
tion known as " Barrow's Dip Circles." These were also fitted with Dr. Lloyd's needles
for observing the total force, and deflection bars for ascertaining the distribution of the
magnetism in the needies, with a view to rendering the resuits independently absolute.

For absolute horizontalforce.-In the unifilar magnetometers there were considerable
modifications of the ordinary forni in order to simplify the work of observing. The
usual copper box was dispensed with, and the mahogany box sufficed for both deflections
and vibrations. The glass suspension tube was replaced by one of metal surmounted by
a large torsion circle. Al portions of the instrument likely to be frequently touched,
such as screws and clamps, were ebonite.

Dip and intensiýj apparatus (by Mr. R. W. Fox, F.R.S.)-These were of the usual
construction, but of a smaller and lighter pattern, for convenience in sledge travelling.
Mr. Fox took the greatest interest in the constructjon of some of those furnished to the
Expedition,
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ABSTRACT OF DECLINAT1% OBSERVATIONS WITH SHORE AZIMUTH COMPASS, NO. 1.
GODRAVN, DIsKo. O '

1875, 9 July - 7.0 P.x. - (Flagstaf) Lat. 69° 13'56"N. Long. 53° 42' W. 67 12-8 W.
,, 13 ,, - - - (Macdougall Island) - - - 68 7•9

RITENBENK.
,, 16 July - 6.40 P.M. - Lat. 69° 45' 23" N. Long. 51° 7' 45" W. - 69 8°5

PROVEN.

, 21 ,, - 4.20 .Mz. - Lat. 720 22' N. Long. 55° 45' W. - - 75 32·0 ,

EAST CAREY ISLANDS.

,) 27 , - 8.40 A.x. - Lat. 760 42' N. Long. 72° 25' W. - - 105 20·7

PoRT FOULVKE.
, 28 ,, - 5.40 P.M. - Reindeer Point - - - - 110 4·0

Lat. 78° 19' N. Long. 72° 55½' W.

ON icE oFF EAsT CAPE oF PIEECE FRANxLIN BAY.

, 9 Aug. - 5.40 r.x. - Lat. 790 25' N. Long. 750 3' 15" W. - 110 49-2

, 1 ,, 6.15 rP.. - - - -

DoBBIN BAY.
14 ,, - 6.30 P.M. Lat. 79° 40' N. Long. 73°6' 15" W. -

ON 1CE OFF HAYES POINT.

, 16 ,, - 10.40 A.M. - Lat. 790 86' N. Long. 72° 24' W. -

WINTER QUARTERs OnSERVATORY.
,, 10 Sept. - 10.5 A.M. - Lat. 82° 27' 2" N. Long. 61° 22' W.
,, ,, ,, - 4.15 Pr.L - - -

,, 1l ,, - 5.30 P.M. - - - -

,, December'mean from Declinometer - -
1876, January ,, - - - -

,, February ,, - -

109 14-5 ,,

- 111 132 ,,

- 107 25·2

- 111 23'•0

- 98 16-9 ,,
- 97 57-5 ,,
- 97 48·0 ,,

- 97 46'6 ,,

- 98 01-8 ,,

- 97 517 ..

ABSTRACT OF INCLINATION OBSERVATIONS WITH BARRow's CIcRIE, No. 26.
O 6

KEw OBSERVATORrY (Departure.) 67 47·54 N.

10 July
,, ,,

12 ,,

,,. ,

5.30
Noon
4 P.i

GODRAVN, DISKO.,

. -Lat. 69° 1'56"N. Long..53°42'W.
P.M. - ,,,

- ,, O ,, -

WINTER QUARTERs OBSERYATOR
,, - 2 Nov. - 11.30 A.x. Lat.82>27'02"N. Long.61'22'W.
,, 6 ,, - Noon -

,, 12 ,, - s1)s
,, 19 ,, -

,,-26 ,, - et i
,, 29 ,, - sJ

,, 3 Dec. - e, ,,-

,, 10 ' ,, 1 .U el

,, 20 ,, - Il A.M. I
,, 24 ,, - , - e,

,, 31 ,, 7 e yI
1876, 7 Jan. 11.30 A.M. 'y --

,, 17 ,, - 9.30Â.M. -,
y, 21 ,, 9.45 A.. - ,,

se es si 5.30 '.M., et*,

se 24 , - 11.0 se !,

, 31. ,.- - 10.45A.!. Y
, 8 Feb. - 11.0 '.. il

, 16 si -i es
,, 21 ,' - 10.30 . ! - .

,, March . 0 5A ý,-i I
A.ù.- -

,, ~; * ,,.. 345rat. -- ,

1877,21eb. 12.. - w OBSERVTORT ( n) -

se ,, -1W , ,OBSERV ,T-RY

81 42-3
81 42'5
81 47°1
81 42·9

~Y.
84 41-2
84 44-6
84 44-4
84 42*7
84 45·9
84 41'5
84 42-7
84 49'8
84 49-6
84 38*8
84 43'2
84 41-4
84 43*5
84 41-5
84 38-6
84,88,5
84 367 I.
84 44·0 .
84 39:4
84 38-4
84 39•8
84 42-7
84 37 -8
84 43-8
84 35•3
67 43-9
67 44-2

Mean.

o { ,, 2
81 43·7 " 2

,, 1

,, 2

,, 1

,, 1

84 43-4 • '

,, 1

,, 1

,, 1

84 444 ''
,, i
,, 1

84 40-5 "

.,, 1

,, I

84 392 ,, 1

, '9
,, 1

84 39.9 ''"
,, 1
,, 1

1

1,

* On a amall bill just left of Flagstaff. A rock at the place where the variation vas observed had the marks
eut into -

lert,

1875, May Needle 1
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ABSTRACT OF VALUES OF ABSOLUTE HoRIZONTAL FORCE. UNIFILAR BY ELLIOTT, No. 36.
X. m.

1875, May - - - - KEW OnsERvATvoRY (Departire) - 3·8762
WINTER QUARTERS OSERvATOnY.

,, 5 Nov.- 10.30 .. tO 1.30 .. - Lat. 82> 27'02' N. Long. 61 22'W. - 1-135 6415
,, 16 ,, - 11.15 to 1.15 1.Nt. - le - 1
,, 14 Dec. - 11.0 A.x. to 2.10 le - 1134 6311
,, 16 ,, - 11.30 Â.m. to 2.20 r.3i. -, - 1137 1 1 6452
,, 21 ,, - 11.0 -.. to 0.25 ?.M. . ,, 'q - 1*137 -63,1
,, 28 ,, - 10.45 Am. to 1.15 rx. - le De - 1,142J 16402

1876, 12 Jan. - 9.45 A to 1.50 P.31. - Il 1 140 *6310
,, 7 Feb. - 10.45 to 12.45 r. - 1-140 6371

15 Mardi - 11.0 A.m. to .- 1140 6376
1877,831 Ja1. - NooA, to 1.15 P.M. - KW OBSERVATORY (leurn) 3-8886 -6287

- 2.0 .. to 3.0 P.M. - KEW OBSFRVATORY -- 8873 6241

Assuining the mean inclination = 840 42' N. during the period wlicn the horizontal
force wvas observed as above, the total force = 1'2-309 at NVinter Quarters Observatory.

The values of mn, or magnetic moment of the vibrating magnet, show a ncarly constant
resuit during the observations at Winter Quarters, a real change only taking place after
their conclusion, as shown by the return observations at Kew Observatory.

ABSTRACT oF TOTA

1875, 12 July

,, 6 Nov.
,, 12 ,,

,, 19 ,,

,, 26 ,,

,, 29 ,,

,, 3 Dec.
,, 10 ,,

,, ,, ,,

,, 20 ,,

,, 24 ,,

,, 31 ,,

1876, 7 Jan.
,, 17 ,,

,, 21 ,,

,, ,, ,,

l, 24 ,,

,, 31 ,,

,, 8 Feb.
,, 15 ,,

,, 21 ,,
,, 1 March
,, 7 ,,

,, 14 ,,

,, ,, ,,

1877, 6 Feb.

- 2 P31.

1 P.M.
1 to 2 P.
4 to 21 P.M.

10 to 2Pl.

-

12.30 P.M.
Noon

D,

4.30 P.M.
1.0 P.,.
Noon

l,

1.15 p~
11.30 P.
1.30 1».11.
1.0 P...
1.15 P.m.

5.30 P.M.
11.45 A.m.

L FoRCE REsULTs As MADE WITH LLoYD's NEEDLES.
BARROW's CIRCLE, No. 26.

- GODHAVN, DIsKo (Flagstaff Station) 12'530 X=
Lat.69°13'56"N. Long.53°42' W.

WINTER QUARTERS OBSERVATORY.
Lat. R2° 27'02" N.

1·805

Long.61°22'W. 12'213 1-119
,, - 12-191 1'117

- 12'251 12·215 1-129 1·122
- 12·304 1-1221

,,-12·114 1-1

,, - 12'054 1'110)
,, - 12•127 1·093 |
, - 12-188 12-198 1·099

,, - 12·310 1-148

,- 12'217 1-125
,- 12-292 1·137
,- 12 221 1124
,- 12-302 1.138

,- 12·334 12·303 1-152 .143
,, - 12-307 1•151
,, - 12·375 1-163
,, - 12·279 1-127
,, - 12-206 1-137
,, - 12-281 12'260 1·146 1'142
,, - 12-294 1·143
,- 12·291 1·132
,- 12·338 12-316 1-154 l'145
,- 12'230 1'123
,- 12·405J 11-170

KEw OBSERVATORY (1/eturn) 10•273 3'891
In computing the horizontal from the total force, the values of the inclination have

been taken fron those observed at the time of the total force observations.

ABSTRACT OF

1875, 5 November
,, 16 ,,

,, 23 ,,

,, 14 December
,, 16 ,,

,, 21 ,,

,, 28 ,

1876, 12 January
7 February

,, 15 March

1877, 31 January
$0 I t

VALUES OF P olt CO-EFFICIENT OF
UNFILAR, No. 36.

- Winter Quarters Observatory, Distance

ye

g, go

- ,, ,,

- Kew Observatory (Return)
- »·

MAGNETIC DISTRIBUTION.

Feet.
- 1 to 1·3 P= -•0083
- 11 to 13 = +•0178R
- 1 to 1-3 = -•0130
- 1I to 1-3 = -•0331
- 1' to 1-3 = -- 0352

- 1 to 1•3 = -•0339
- 11 to 1•3 = -•0038

*1273
lst Mean = -•0212

1·2 to 1 '4 = -- 0093
- 12 to 1-4 = -•0201
- 1 to l'4 = -- 0190

-•0484

2nd Mean = -•0161
S1-1 to 1-3 = +•0005 Reect
- '2 to 1'4 = -0197



In the computation of the horizontal force, or X, the first mean has been used for
observations in November and December, the second mean for the later months.

ABSTRACT oF VALUES oF LoG 7r2k. UNIFILAR, No. 36.

1876, January - Winter Quarters Observatory - Teniperature, Fahrenheit 4° - h = 1· 66177
1877, ,, - Kow Observatory (Return) - ,, ,, 510 - ,, = 1·66085

,, February - Kew Observatory - - ,, ,, 54 . ,,= 1·66074

ABSTRACT oF DECLINATION OSERVATIONS MADE WITH SLEDGE AzIMUTI COMPASS.

1876, 6 May - Lat. 83° 161' N. Long. 620 401' W. - 1020 W.
,, 8 ,, - Lt. 83° 17-' N. Long. 62° 40%' W. - 984 W.

ABSTRACT OF INCLINATION AND INTENSITY OBsERvATIoNs MADE wlTa Fox's CMCLES,
No. 28.

Inclination.
o I

1875, 9 to 13 Jly - Godhavn, Disko (Flagstaff Station) . Cirele, No. 28 - 81 55 N.
Lat. 690 13' 56" N. Long. 53° 42' W. - ,, No. 2 - 81 44 ,,

16 July - - Ritenbenk :
Lat. 69° 45' N. Long. 51° 08' W. - ,, No. 28 - 82 00 .,

21 ,, - - Proven:
Lat. 72° 22' N. Long. 55° 45' W. - ,, ,, - 82 48 ,,

1876, 8 May - Northern Journey · - - ,, No. 2
Lat. 83 17' N. Long. 620 40' W. - ,, ,, - 84 39 ,, Approximate

,,i11 ,, . Lat. 83° 19' N. Long. 620 39' W. - ,, ,, - 85 20 ,,

Intensity.

1875, 9 to 13 July - Godhavn, Disko (Flagstaff Station) - Circle, No. 28 - 12-561
Lat. 690 13' 56" N. Long. 530 42' W. - ,, No. 2 - 12·578

RESULTS OF OBSERVATIONS M%ADE WITH THE DIFFERENTIAL DECLINATION MAGNETOMETER AT

WINTER QUARTERS OBSERvATORY, FLOEBERG BEAcH, 1875-76.
Lat. 82° 27' 2" N. Long. 61° 22' W.

Observations were commenced in November, but not in sufficiently connected numbers
to give results. They were, however, resumed on the 7th December 1875, and the
hourly series continued until the 18th, when an interval occurred. From the 6th to the
1.5th January, and from the 6th to the 22nd of February, the hourly- series was continuedl,
with the exception of an interval between midnight of the 8th January and 2 p.m. of
the loth, wben a S.W. gale prevented communication with the observatory.

On days of magnetic disturbance special observations were made at frequent intervals,
of which the following is c general description:-

1875, December 17, 18.-Great disturbance. Four readings of the scale per minute
during intervals of 5 to 10 minutes were registered, both a.m. and
p.m. each day.

1876, January 14, 18.-Disturbance. Quarter and half-minute observations, at
intervals both a.m. and p.m.

25.-Disturbance from 2 hours to 5 hours, quarter-minute observations
from 2 hours to 3 hours, and 4 hours to 5 hours.

1876, February 10.-Between 6 hours and 7 hours, quarter-minute observations
during two intervals of 7 minutes.

, ,, 11, 13.-Disturbances. From 5 to 6 hours, quarter-minute obser-
vations during two intervals of 7 minutes.

,, ,, 19.-Great disturbance. From noon to 2 hours, quarter-minute
observations during four intervals of 5 minutes each.

20.-Continuous quarter-minute scale readings for 45 minutes between
1 hour and 2 hours.

Q 3
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Table I., showing the daily range of the declination, has been taken from the hourly
series of observations and the extra scale readings on disturbed days, that is, the
highest and lowest scale readings from whatever source during the 24 hours. The mean
daily range for the three months, or the square root of the mean of the squares of all
the daily ranges for each month, expressed in arc, is,-

1875, December = 71'-4
1876, January = 68'5 Mean = 91'-5 for the whole period.
1876, February = 110'•9

The value of a division of the scale = 0'- 4754 of arc.

TABLE i-DAILY RANGE oF THE DEcLINATIoN.

In the Hourly Series. Observed. Range.

Date.
lighest Scale Lowest Seale Ilighest Scale Lowest Scale In the flourly Total Observd. Arc.

Reading. Reading. Reading. Reading. Series.

1875.
December

,,

,,
,, ]

Il

January

,, 

,, I

,, I

Janruary

,, I

770
822-5
712
738
7>6
695
832
712
710
712·5
777

746
728
727
728
720-5
778
802-5

745
768
756-5
839
825
786
772

781
791
807
853
929
928

1050

811
817

654
670
639
619
657
659
650*5
663
631
471
478

626
685
674
675
712
631
489>

718
646
708-5
702-5
682
552 ' 5
591
397
672
697
642'5
713
637
458

691
667

777
706

804'5
721
725

1050

*116
152-5
73

119
49
36

181-5
49
79

241•5
299

120
43
53
73

8-5
147
313·5

27
22
48

186-5
143
233 - 5
181
384
119
110
210-5
216
291
692

120
150

3- 5

112
155

650

° '

0 55-10
1 12*43
0 34-67
0 56-52
0 23·27
0 17-10
1 26-21
0 23'27
0 87-52
1 54-71
2 22*02
3 27-57
1 54·95

0 57-00
0 20·42
0 25-17
0 34-67
0 4-03
1 9•82
2 28•91
2 29- 66
0 53 -20
1 13·62

0 12·85
0 10-47
0 22*85
1 04-97
1 8*07
1 51-14
1 26'15
3 2-78
0 56'64
0 52·36
1 40,20
1 42-81
2 18-52
4 41-79
a 9-40
0 57-12
1 11'40

From this table it will be seen that the greatest range on any, given day took place
on the 19tn February, and attained a value of 5° 9'-4. The lowest range' on the
12th January, amounting to only 0° 4'. The difference of the loest and highest scale
readings throughout the period amounted to 5° 37-5 of arc.

The next, Table Il., contains the mean scale reading'for each hour of the dayduring
the month. The difference between this scale reading at each hour and the mean for
the whole 24 hours, is the mean diurnal variation or diurnal inequality of the declination,
which is here expressed in arc.



TABLE I.-MEAN DimRNAL VAIATiON in the DECLINATIoN. also the MEAN HOURLY SCALE
READINGS of the DIFFERENTIAL DEcLINATioN MAGNEToMETER for cach Montlh.

1875. 1876. 1876.

Mean December 7th to December January 6th to January February 6th to February
18th. 15th. 22nd.

Time at ___ REXRKS.

l'lace. Variation IVariation Variation
Mean Scale lie Mean Seale a to Mean Scale i the

Reading. Declination. Reading. Declination. Reading• Declination.

Noon 663-9 -13-5 666*8 -18•0 690'0 -22-2 From 1 a.m. of the 9th January
1 667-4 1l 9 689•6 7·2 677 7 28-1 to 11 a.m. of the 1Oth, the ob-
2 671'4 10-0 672-8 15'1 683-5 25-3 servations were discontinued,
3 668-3 11•4 668•1 17-4 698'0 18-4 a S.W. gale preventing any-
4 674,8 - 8•7 679·9 1118 711,2 12·2 one leaving the ship.
5 693'O + 0•3 692-6 5•7 714,0 -10-8
6 697-4 2·4 691-2 - 64 742-5 + 2-8
7 715'6 11'0 714·9 + 4*9 750-1 6-4 The large differences in the
8 704,4 5·7 722-9 8-7 755*7 9-1 mean scale readings for cach
9 707•9 7-4 728-6 11•4 758-0 10•2 month are due toanewzero

10 707·5 7•2 725-1 9•7 775-0 18•2 of increasing value having
il 717-9 12-1 726•9 10·6 778-1 19-7 been taken for each month.
12 721·4 13·8 718-3 6·5 793-9 27·2
13 722-9 14'5 706-6 0•9 771-6 16'6
14 703·6 5-3 727,6 10•9 776- 1 18-8 Increasing numbers on the scale
15 712,0 9-3 717-6 6-2 780-5 20-8 denote a movement of the
16 712·9 9-7 714*9 4•9 753.3 7-9 magnet towards the east.
17 705-2 6-1 719-2 6-9 754·3 + 8*4
18 694•9 1-2 719•5 7°1 734'2 - 1'2
19 697·4 + 2·4 720°4 + 7,5 739'3 + 1-2
20 689-9 - 1-2 701'1 - 1*7 719-8 - 8-1

21 676,0 7-8 701•0 1·7 711-0 12'2
22 645,0 22-5 689-7 7'1 705-4 14,9
23 645·7 -22-2 696•6 - 3·8 708,8 -13·3

Means 692-4 704-6 737

The extreme deflections of the magnet (always regarding the mean position of the
north end as being the magnetic north) took place,-{December, 10 a.m. December, i a.m.

Westerly extreme January, Noon. Easterly extreme January, 9 p.m.
February, 1 p.m. LFebruary, Midnight.

From a mean value of the whole period the westerly extreme occurred at noon, the
easterly at midnight, and the mean positions of the magnet were reached at about
6 p.m. and 7, a.m. 'Thesc general results are of course affected by disturbances,
therefore Table III. bas been prepared, in vhich are shown the mean diurnal variation
of the declination computed from a number of days assumed to have no disturbance,
or at least a minimum amount.

Days on which the extreme range of. the magnet failed to exceed 60' of arc were
selected as undisturbed. The reasons for this arbitrary selection will be found in
the discussion of the differential declinometer results obtained by the officers of the
"Discovery."

In December, out of 12 days' observations, 5 were rejected as disturbed; in January,
out of 9 days, 3 days ; and in February, 10 out of 16. We have, therefore, 18 disturbed
and 19 undisturbed days.

The. Table shows the effect of this elimination (arbitrary, it is true,) the extreme
deflections of the magnet under these conditions taking place,-

December, 1 p.m. December, 1 a.m.
Westerly extreme January, 2 p.m. Easterly extreme January, 10 p.m.

lFebruary, 3 p.m. LFebruary, 2 a.m.
The mean values of the 19 undisturbed days give a westerly extreme deflection at

10 a.m. and 1 p.m. of equal value; the easterly extreme at 1 a.m. The hours of the
mean position of the magnet are but little affected by the rejection of the' disturbed
days.

The general effect of disturbance is therefore to accelerate the arrival of the magnet
at its extreme westerly and easterly deflection by one hour.

Note.-A Table showing the mean resulta of the differential declination observations made by H.M.S. "Alert"
and "Discovery," and those of Dr. Kane t Van Rensselaer Harbour in -1854, will be found appended to the
" Discovery's " observations,



TABLE l1l.-MEAN DIURNAL VARIATION in the DECLINATION, rejecting Days of great listurbance,
also the MEAN HounLY SCALE READINGS of the DIFFERENTIAL DECLINATION MAGNETOMETER
for each Monti

187.

h.

1876.
to December Jaimary 6th to Jannary
h. 15th.

variatin ,ýra1
.i the Mean senle i the

Deelination. Reaing. Declination.

1tmvan $
Time at

Place. Mean Scale
Reaiing.

Noon 677•4
t 662-1
2 686
3 689-0
4 69 7-0

5694-*2

7 701-8;
8 701-*9
9 703-5
10 702-1
11 697•*6
1 l I 709-6
13 716-*1
14 700-7
15 702-5
16 705-0
17 697-7
18 6901
19 697-7
2() 690-8
21 684-6
22 671-2
23 672-5

Means 693-8

695-9
683o
691-7
686-3
701-4
712-5
713- 6
721 -5
7167
7l23-6
713-8

708-4

719.1

716-8

714-3
710-8
698-3
694-5
705'9

707-6,

- 8-8

11-7
7-6

10-1
- 3-0
+ 2-3

2-8
6.6
4-3
7-6
29
4-6
0-4

4-3
3-7
4.4
4·4
3-2

+ 1-5

G6-3

1876.
February 6th to February

22nd.

ean seale variationa u e a g e cin th i

716-0
715-2
726-4
706-8
715-9
726'2
737-3
741-0
744-8
750-4
753·8
746-1
740'4
765-0
767-0
763-7
741-0
747-6
7304
727-o
722-3

707-5
721-6

- 8-8
92
3.9

13-2
8*9

- 4-o
+ 13

3-1
48
7-6
9-2

2.8
14·5
15.5
13-9
3-1

+ 6-2
- 2-0

5·8
9-5
12-9

- 6-1

REMANuRS.

Days on whieh the range of the
magnet exceeded 120 divisions
of the scale bave been ex-
chuded frorn the means.

Front 1 a.. of the 9th January
to I1 a.. of the 10th, the
observations were discon-
tinued, a S.W. gale preventing
anyone Icaving the ship.

As the observations of the differcntial declination magnetometer at Floeberg Beach
only extended over unconnected portions of three months, the question of disturbances
in the mncan diurnal variation of the declination bas not been further examined. There
exists also the doubt whether, from the observatory having been necessarily erected on
the ice floe, all the disturbances observed procceded from magnetic causes or partially
from shocks reccived by the ice floe and communicated to the observatory.

AuRonAs.

The appearances of auroras and the synchronous movements of the declinometer
nhagnet vere subjects of special observation during the stay of the " Alert " and
"1Discovery " at their winter quarters. Table IV. gives the dates and hours when
auroras were visible. On all occasions they -vere observed to be faint, with none of those
brilliant manifestations which are described by our own officers as seen at Point Barrow,*
and by the Austro-Hungarian Expedition at Franz Josef Land,† where the magnetical
instruments vere so sensibly disturbed.

These phenomena were not observed either in the " Alert" or the "Discovery,"
especially no connexion between magnetical disturbances and the appearances of auroras
could be traced.

This is quite in accordance with the remarks of previous observers within the region
comprehended between the meridians of 60° and 90° West, and North of the parallel of
73° North. For example,-

In the Phil. Trans. 1826, lart IV., page 76, Captain Parry and Lieut. Foster rémark,
in the discussion of their magnetical observations at Port Bowen: " As far, however,

as our own observations extended, we have reason to believe that on no occasion were
the needles in the slightest degree affected by aurora, meteors, or any other perceptible
atmospheric phenonenon."
Again, in the Smithsonian Contributions, Vol. X., 1858, Mr. A. Schott, in bis dis-

cussion of Dr. Kane's observations at Van Rensselaer 'Harbour in 1854, remarks:
"In conformity with the supposed periodicity of this phenomenon as recognised by

Professor Olmstead, no brilliant and complete auroras have been seen ; with an
exception of very few, they may all be placed in his fourth class, to which the most

* See Phil. Trans. Roy. Soc., 1857, page 498.
t See " Austrian Arctie Voyage," 1872-74, pages 327-328.

-- 7-8

- 23
+ 1-5

0-2
2-9

3-8
4-6
4-0
1-8
7-6

10-6
3-3
4-1
5-3

+ 1-4
- l'8

+ 1.9
- 1-4

4-4
l0-7

- 10-1
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" simple forms of appearances have been referred." * The following
statement is given in the same page as a foot note. " The processes have no apparent
" connexion with the magnetic dip, and in no case did the needle of our unifilar indicate
disturbance."

TABLE IV.-TABLE of DATEs when AuBoRAs were observed by the ARcTIc EXPEDITION,
1875-76.

Date.

1875, October
,, ,,>

,, ,,

November
et Il

le 1)
,, ,,

,, ,,

, ,

leDecember

,, ,,

,, ,,e,, ,

l, ,

l,

,7, ,,

l,

187, gnar
, D e

,, ,

,, e,

,, ,

,, 3,

,, ,

1876 bJauary,, l,

g, Il

, , ,

, ,,

,, ,,
,, ,,
,, ,,
,, ,,1
,, ,,l
,, ,,
,, ,,

1I.M.S. Alert, Floeberg Beach,.

25 11.45 p.n.
26 10 p.m.
30 Sky obscured.

1 Ditto.
2 1 9 to 10 p.m.

21 Ditto.
22 2 p.in. and 8 p.m.
25 9.30 a.m.
26 10 a.n.
26 Cloudy to 10 p.m. bright afterwards
27 Mlidnight.
28 1 nan.
29 Cloudy, brighter at 11 a.m.
30 A few clouds.
30 5 p.m1., 8 p.m., and 10 p.m.
2 Evening.
3 1 a.m.
3 Bright sky.

16 10 p.m.
19 3 pan. to 5 p.M., and 9 to 10 p.m.
22 10 p.m.
23 6 p.m.
24 Misty, a few stars visible.
26 Very bright sky.
29 Ditto.
31 4 p.m.

1 5 p.m. and Il p.m
2 9 p.ma.

17 Very bright sky.
18 9.45 p.m. and 10.5 p.m.
19 Very bright sky.
20 2 a.m.
23 7.55 a.m. and 2 p.m.
24 Bright sky.
24 5 p.m. and 11.15 p.m.
27 2 a.m. to 3.45 a.m.
27 Very bright sky.
28 6 p.m. and 7 to 9 p.m.
30 8 p.m.
31 8.30 a.m. and 7.30 p.m.

3 10 p.m.
Il Sky obsenred.
13 Il p.m.
14 2 a.m., 9.15 to 10 p.m.
19 9.45 p.m.
20 2 a.m.
22 2 a.m.
24 Bright sky.
26 10 p.m. and 11 p.m.

1.M.S. Discovery, Discovery Bay.

Cloudy.
10 p.m.

Ditto.
Ditto.

A few clouds.
9 to 10 p.m. and 10 to 1I pan.
Clear sky.

Ditto.
A few clouds.

.10 p.m.
11.40 p.n.
Clear sky.
9.30 a.m.
4.30 a.ni.
5 p.m.
Clear sky.

Ditto.
2.30 p.m.
11 p.m.
Very clear sky.

Ditto.
Ditto.

9 a.m.
6 p.m.
6.15 p.m.
Sky obscured.
A few elouds.
9 p.m.
9.25 nan.
10.15 pan.
9.45 p.m.
2.30 a.m.
8.45 p.m.
2 a.m.
Very clear sky.
1 a.m. to 4 a.m.
8.30 p.m.
7.20 pan.
7.50 to 9 p.m.
8.25 a.m., 5.30 pan.
Very clear sky.
11 p.m.
Clear sky.
2 a.n. and 1l.50 p.m.
11 p.m.
2.30 a.m.
Very clear sky.
Midnight.
Sky obscured.

The following description of the aurora observed on 21st November 1875 is given by
Commander Markham and Lieut. Giffard in their abstract -f observations at Floeberg
Beach :-

" Between 10 and 11 p.m. bright broad streamers of the aurora appeared 10° or 15°
above the north horizon, stretching through the zenith, and terminating in an irregular
curve about 25° above the south horizon, bearing S.S.W. During the aurora's greatest
brilliancy the magnet was observed during five minutes to be undisturbed."

All other references to this phenomenon are accompanied by the words "faint " or
"very faint."

H407.



H.M.S. DISCOVERY.

The magnetical instruments furnished to this ship were identical with those for the
" Alert," and already described at page 122.

ABSTRACT OF OBSERVATIONS OF THE DECLINATION WITH SHORE AZIMUTH COMPASS,
No. 2.

1875, 8 July
,, 9 ,,

,, 12 ,,

,, 27 ,,

,, 31 ,,

,, 7 Aug. -

,, 9 ,, -

,,l1 ,, -

., 14 ,, -

,, 21 -

,, 24 ,, -

,, 9 Nov.

,, 23 Dec.

1876, 21 Jan. -

,, 17 Feb.
17 ,,

,, 22 ,,
,, 1 March
,, 22 ,
,, 3 July

1875, October
,, November
,, December

1876, January
,, February
,, March

,, 24 August

,, 25

,, 29

,, 7 Sept.

DoDiAVN, DISKo (Opposite side of harbour to Flagstafl).
- 5 P.M. - Lat. 69° 14' N. Long. 53° 42' W.

- - 10 A.M. - ,,,
- 3.30 r.m. - ,,,

CAREY IsLANDs.

- 5.10 A.M. - Lat. 76° 43' N. Long. 72° 25' W.

CAPE SABE.

- 4.0 P.31. - Lat. 78° 42' N. Long. 74° 20' W.

ON ICE.

- 2.45 r.x. - Lat. 79° 16' N. Long. 74° 10' W.

CAPE PsiscOrTT.

- 8.0 r.X. - Lat. 791 26' N. Long. 74° 45' W.
- 5.40 P.M. - ,, le

DoBBNs BAY.
- 4.0 P.x. - Lat. 79° 41' N. Long. 72° 53' W.

ON iCE (near C. Collinson).

- 4.0 r.M. - Lat. 80° 3' N. Long. 70° 22' W.

HANNAH! ISLAND.
- 0.45 P.M. - Lat. 81° 7' N. Long. 63° 53' W.

WINTER QUARTERs ÜBSERVATORY.
- 10.0 A.x. - Lat. 81° 44' N. Long. 65' 3' 14" W.

5.45 r.m. - ,,i
- 5.30 r.x. - ,,

6.30 P.M. - ,,
- 5.30 e.l. - ,,

- 5.30 r.M. - ,
- 7.0 r.î. - ,
- Noon -e

- 4.30 v.t. -e

- 4.30 r.m. -e
- -,

WINTER QUATRs OBSERVATORY.

Lat. 81° 44' N. Long. 65° 3' 14" W.
- Mean from Declinometer - -

CAPE FRAzER.

- 10.40 A.M. - Lat. 79 47' N. Long. 71° 19' W.

(Near) C. Loms NAroLBSoN.
. 10.30 A.x. - Lat. 790 40' N. Long. 72° 5' W.

DoninN BAY.
- - 10.4 A.M. - Lat. 790 41' N. Long. 72° 53' W.

WALRus ISLAN) (on ice).

- 0.50 r.X. - Lat. 790 24' N. Long. 741 45' W.

Doubtful result.

- 68 7 W.
- 68- 8,,
- 68 45,,

- 105 7 ,,

- 107 59,,

-, 110 18 ,,

- 110 59 ,,
- 109 33

- 108 14 ,,

- 106 1 ,,

- 97 46* ,,

- 102 025 W.
- 101 49-5
- 101 47-5
- 101 44-4 ,,

- 101 40-2 ,,

101 40-7 ,,

108 59 W.

109 46,,

109 1,,

111 12,,



GoDHAVN DISKo.

- 11.45 A.M. - Lat. 69° 14' Long. 53 0 42' W.

EGEDESMUNDE.

- 0.15 i.i. - Lat. 680 43' N. Long. 520 54' W.

ABSTRACT OF INCLINATION OBSERVATIONS WITH. BABQw's CmcILE, No. 27.

1875, May

,, 8 July

,, 9 ,,

,, 10 Sept.
le il P

,, 20 ,,

,, 25 ,,
, 19 Oct.
,, 19 ,,
,, 20 ,,

,, 25 ,
,, 4 Nov.

,, 10 ,,

,, 20 ,,

,, , ,,

,, 26 ,,

,, 8, ,,

26 P
,,2 Dec.
,, 5 ,,

,, 8 ,,

,, 1 ,

,, 21 ,

,, 281

,, 3, ,,

,, 18 ,,
,, 28 ,,

,,13Mac

,, 231
,, 28,Ari

,, 2 Feb.
y? tg

26 , ,,

, 3 July

,, 28 PI
1513 Mairch

i4 P
23 ,

,, 26
3 July

- - 2 r.3.
- - 11.30 A.M.

5.0 r.m.
Noon
10.30 A
10.30 A
Noon
1.30 r.
10.0 A.
10.0 A.
11.0 A.
3.0 r.H.
11.0 A.
Noon
3.0 r.m.
Noon
6.30 r.
9.0 p.à.
2.0 A.M.
9.0 P.M.
11.0 r.
11.0 A.
5.0 P.M.
9.0 P.Mr.
Midnig
4.30 A
9.0 1.M
2.0 r.Bi
11.0 A.

Noon
5.0 P.xi
5.0 i'.%1

5.0 P.M.
1.0 P.?.u
5,0 P.Mr.
8.30 r.1
12.40 A
4.0 A.3M
11.0 A.
11.40 A
11.20 A
11.40 A
6.0 p..
1.0 -P.M.
11.0 A.
1.50 p.
1.20 P.3
12.30 P
8.0 P.31.
Midnig

21 August - 9.0 t.M.

,,29 ,, • .0~x- 5.0 p.u.

,,29 sept. - . pu

- KEW OBSERVATORY (Departure)

GODiHAVN, DISKo.
- Lat. 69° 14' N. Long 53042' W.

WINTER QUARTERS OBSERVATORY.

- Lat. 81° 44' N. Long. 65° 3' 14" W.

.M. - ,,,, .

.. - ,,,

,1. -- ,,
e. - ,,,
I. - ,,,

* ,,

,1. ,,,

1. - ,,,

r. - ,,,

- ,,- ,,

. - ,,,

. - ,,,,

- ,,,,

i - ,,,,

*. ,,,,

t. -. ,,,,

ht - ,,,

Ite

M3. - ,,,,

.. - ,,,,

.. - ,,,,

3P

t. - ,, ,,

. - ,,,

. -- ,, ,,
.. - ,,,,

.t - ,, ,,

- L..0.2'-,,, N.Lo ,, 70 W

. - ,, ,, BÂT

..- L ,,704VN og ,,0 3'W
.Eu. - ,, ,,

- L.60,3 . og ,,0 5 W -

-y ,,,,

hte - , ,
lAe N eAY

- ea.8l2'5N.Ln.7°O .

DoIl BY

-Pa.7°4t ,Ln.72 3 .-

Ge EeUDE

• La.6°4'Y)n.5° 4 .-

67 47-5N.

° ' Needle.

81 49·5} 81 48-2 1
81 46·9 f 2

84 48:0)
84 56·9
84 46 -3
84 48•5
84 44-1
84 44ý2
84 46-6
84 47.0
84 45'81
84 47•8
84 46•0
84 45,0
84 48'9>þ
84 45·7
84 51·8
84 51·6
84 49·1
84 51·6)
84 49•4
84 51·5
84 52·4
84 50'6
84 54·0
84 52·1
84 47·0
84 45'911
84 44'3j
84 48-7
84 50·6
84 50*1
84 51·6J
84 50'8')
84 50-9
84 51*5
84 49*6
84 49'7
84 50-2
84 51'9
84 51'9J
84 53·6
84 52-1
84 55-5
84 47l8
84 48,6
84 57-6
84 54'2
84 51'1
84 56-2

85 6•5

85 14.9 ",

82 0-2

2

84 49.9 {
84 45-5

84 47-9< 22

84 49-9 2

1

I
2

84 47-9 2 2
2
2

2
2
2

2
2

L'2

f2
2

84 É5 -91 2

84 53•6 2

-- -2

-- '2

-- 2

187i,14 Feb. - 11,0 ArM.

KEW OBSERVATour

R2

1876, 27 Sept.

,, 29 ,,

o

68 20 W.

67 2 ,



ABSTRACT OF VALUES OF ABSOLUTE HORIZONTAL FORCE, UNIFILAR BY ELLIOTT,
NO. 37.

1875, 3 Iay

,, 14 Oct.
,, 5 Nov.
,, 17 ,,
,, ,, ,,

7 Dec.
,, 13 ,

1876, 7 Jan.
,, 9 Feb.

,, 18 ,,
,, 8 July

,, ,, ,, -

1877, 14 Feb.

X.
-KFw 0OnsERVATORY (Deparilure) 3*878

WI N:TIRI QUABTERS Ol1iSERvAToItY.

5.30 r.x. to 7.40 r.r. - Lat. 81° 44' N. Long. 65° 3' 14" W.
10.30 A.M. ta 12.50 r.x, - ,,
4.30 t.. Io 6.40 v.. - ,,
8.0 P.M. to 10.50 P.M. - ,, ,,
6.20 i.x. to 8.40 r.M. - ,,
11.15 A.M. to 12.55 1.). - ,,

4.30 . to 6.45 r.M. - I,
5.35 r.m. to 7.0 P.M. - ,,

5.45 i.. ta 7.20 r.1. - ,,
4.50 r.3. to 6.30 r.M. -
6.40 v. to 7.55 r.M. -

3.5 r.M. to 4.24 r. - KEW OnSERVATORY (Retur).

1 -133
1•128
1'126
1•142
1-125
1•118
1·117
1*153
1·139
1-134
1•122
3·917

m>.

•6539

•6674

*6772
•6611
,6613
•6647

'6581
•6638

'6735
•6581

•6512

*6411

Assuming the mean inclination = 84' 50' N. during the period wlhen the horizontal
force was observed as above at Winter Quarters Observatory, the total force = 12·559.

ABSTRACT OF TOTAL FORCE RESULTS MADE WITH LLOYD'S NEEDLES,
BARRow's CIRCLE, No. 27.

1875, 12 July - - 12 to I .M. - GoDIIAv, DisKo (on opposite 11-387
side of harbour ta flagstaff).

Lit. 69° 14' N. Long. 530 42' W.

WINTER QUARTERS OBSERVATORY.

X= 1·770

,, 20 Oct. - - 11.30 A.x. - Lat.81°44°N. Long.65° 3' 14" W. 12-210
,, 25 ,, - - 11.0 A.M. - ,, ,, 12-224 12'

,, ,, ,, - - 5.15 r.). - ,, e, 12-106

,, 4 Nov. - - 12.10 p.m. - ,, ,, 12·252'

,, 10 ,, 12 to 1 . - ,, 12·282 1
,, 20 ,- 4.30 '.r. - ,,, 12·309

- 5. P.M. - , 12-266 12-
,, 25 ,, - 1to2 r.v. - ,, ,, 12·301

,, ,, ,, - 5.30 12-223

,, 26 ,, - 3.20 A.M. - ,, 12·252
,, 2 Dec. - - 9.50 1'.x. - ,,, 12-174
,, 8 ,, - 12.30 e.. - ,, ,, 12·220

,, ,, ,, - 3.40 e.t. - ,,9, 12-207

,, ,, ,, - 10.0 A.M. - 12·231

, 9 ,, - 1.30 A.M. - ,,, 12·190 >12-

,, ,, ,, - 6.0 A.M. ,, ,, 12-167
,, ,, ,, - 10.0 A.M. - ,, ,, 12·265
,, 15 ,, - 1. A.. - ,, , 12.286
,, 28 ,, - Noon - ,, 12·300J

In computing the horizontal from the total force the values of the
been taken from those observed about the time of the force observations.

1-111
180 1•111 1'108

1·*10
r1-111]

|11•120|1 °126
269 1-108 1'113

1·124
1·096
1-104
1-091
1-095
1·094
1-096

227 1-084 >1-101
1·084
1·115
1·122
1•127J

inclination have

ABSTRACT OF

1875, 14 Oct. -

,, ,, ,,

,, 5 Nov.
,, 17 ,, -

,, ,, ,, -

,, 7 Dec. -

,, 13 ,, -

1876, 7 Jan. -

,, 9 Feb.
i,, ,, ,, -

,, 18 ,,

,, 15 March
,, 8 July -

,, ,, -

VALUES OF P OR DISTRIBUTION

- Winter Quarters Observatory
-t ,,,,
-I ,,. ,
-t ,,,,
- , ,
- ,9,

- Kew Observatory (Relurn) -

COEFFICIENT, UNIFILAR, No. 37.
- Distance 1·3 to 1·6 feet P = +•0678

-, , +•0613
- ,, - +'0522

- ,, n+•0685
+'0873

- ,, ~ +•0401
- ,, -'0164

+-3608

1st Mean - +•0515
- Distance 1·3 to 6 feet - +•0521
- ,, ,, +•0123
- ,, ,, o
. ,, +0435
. ,, ,, +•0647
- ,, , +•0019
- n n, +•0146

+.1891

2nd Mean - +•0270
- - -+•08711877, 14 February



ABSTRACT OF VALUES OF Log. 7r2k OBSERVED, UNIFILAR No. 37.
1875, May - Kew Observatory (Deparuire) - +60° i2 =1·66290
1875, 13 Dec. - Winter Quarters Observatory - Tenp. Fahrenheit +23° ,, =1-661722

,, 13 ,, - ,, ,, - ' +270 ,, =1·652240

1877, 14 Feb. - Kew Observatory (Return) - ,, +56° ,, =1·646039
,, 14 ,, ,, +58° ,, =1-647629

ABSTRACT OF OBSERVATIONS OF INCLINATION AND INTENSITY WITii Fox's CIRCLE,
No. 29.

Inclination.

1875, 8 to 12 July - - GonuÂvN DIsKo - Circle No. 29 81 56 N.
(Station on opposite side of harbour to

flagstaff station of " Alert.")
Lat. 69° 14' N. Long. 530 42' W.

,, 21 ,, - - PROVEN ,, 83 4 N.
Lat. 720 22' N. 1
Long. 55 45 W. Approximate.

S22 ,, - - UPERNIVICK - , 83 12 N.
Lat. 72° 47' N. 1Approximate.
Long. 56 3' N. o

Intensity.
1875, July 8 to 12 - - GonnuvN Disxo - Circle No. 29 12·514

(Station on opposite side of harbour to.
fiagstaff station of " Alert.")

Lat. 690 14' N. Long. 53° 42' W.

WESULTS OF OBSERVATIONS MAD)E WITH DIFFERENTIAL DECLINATION MAGNETOMETER AT

WINTER QUARTERS OBSERVATORY, DIscovERY BAT.

Lat. 810 44' N. Long. 65° 3' 44" W.

These form a valuable addition to the existing knowledge of the diurnal variation
and disturbances of the declination in Arctic regions, both on account of the geographical
position of the observatory being in so high a north latitude, and from the extended
series of observations made there.

At noon of the 23rd October 1875 the continuous hourly observations were commenced
and carried on with only two omissions until the 28th March 1876. The first break in
the series took place during the Sth and 9th November, when instrumental adjustment
was necessary ; the second for five hours of 3rd February, when stress of weather
prevented communication with the observatory.

Extra observations were made on the following days in each month. The mean
astronomical day was maintained throughout

1875, October 26.-Between 20 hrs. and 1h. 23m. of the 27th.
November.-From 21 hrs. of the 1st to lh. 19m. of the 2nd about every

five minutes;
Also on 3rd, 4th, 5th, 1Oth, 11th, 12th, 13th, 29th, and 30th.

,, December.-On the 1st, 2nd, 5th, 6th, 17th, 20th, and 21st, every five
minutes during portions of each day;

Also on 20th, 24th, 25th, and 26th, every 30 minutes during
portions of the day. 1

1876, January.- On the 4th, 5th, and 14th, every five minutes during the after-
noons. On 13th, at intervals of two minutes and a half about
midnight.

February.-On the 19th and 25th, every five minutes during portions of the
day.

March.-On 12th, 13th, 24th, and 25th, every five minutes during the
afternoons.

Among the objects of inquiry which these observations suggest are those of the daily
range of the declination, its varied amount, and meau monthly value. Table I. has
been constructed to show their values, and further to serve as a means of comparison
with those of Arctic and other stations on the American continent.
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It shows in the first two colunns the highest and lowest scale readings in the hourly
series of observations for each nonth. In the next two columns are the highest and
lowest scale readings, whether in the hourly series or observations between the hours.
Under the head " Range " is shown the differences of the bighest and lowest scale
readings in the previous colunins, or range expressed in sele divisions and arc.

The value of one scale division = 0'-6325.
The highest scale reading recorded is 9.30, in the nonth of February, the lowest 170,

in March; the diflerence of which equals 8° of arc. The greatest range on any given
day was on the 19th February, when it attained a value of 50 47-9; the smallest on
the 12th Januarv, when it was only 0° 6'-9. The mean daily range (or the square root
of the mean of the squares of the daily ranges) for cach. month was-

1875, October = 93-.3
November = 90-2
December = 69·6

1876, January = 72-3
February = 93-7
March = 108·2

The mean daily range, therefore, gradually declined in value from October to
December, when the minimîun range was reached, but again increased during the
subsequent months of observation.

Comparing the results of the mean daily range during the whole period with those
obtained at Floeberg Beach and Van Rensselaer Iarbour-stations where the inclination
and horizontal force differ so little from the saine elemnents at Discovery Bay-it is found
that the inean daily range at Van Rensselaer harbour was 2° 28' 6; Floeberg Beach,
[° 31'5; Discovery Bay, 10 28''0.

The high value obtained at Van Rensselaer Harbour, as compared with the other two
stations, may possibly be accounted for fron being the result of only 17 days obser-
vations spread over a period of threc nonths, when many days of probably small range
have not been selected for observations.

\lEAN DiuRNAL VARIATION IN THE DEcLINATIoN.

In Table Il. are presented, for each nonth, the mean scale reading of the declinometer
at each hour of the astronomical day during the month; the differences between this
mean hourly scale reading and the mean for the whole nonth, expressed in arc, or
the mean diurnal variation or inequality in the declination.

In this table we find that, taking the nionths separately, the hours of extreme westerly
deflection (always regarding the nean direction of the inagnet as pointing to the North)
varied in the different months-between 10 and Il aa. in October, November, and
December; and between Noon and 1 p.n. in January, February, and March.

The extreme easterly deflection occurred between 11 p.m. and Midnight, throughout
the period.

la Table III. are given the values of the mean diurnal variation for the whole period
of observation at Discovery Bay, Floeberg Beach, and Van Rensselaer Harbour, as
observed.

Hours of extrene deflection at the three stations and Port Bowen, compared:-
Noon, Van Rensselaer Harbour, 2 a.m.
Noon, Floeberg Beach, Midnight, Easterly extreme.
10 a.m., Discovery Bay, 11 p.m., E
11.49 a.m., Port Bowen, 10 p.m.,

As it is probable that inagnetic disturbances have had a certain degree of control over
the determination of these hours of extrene deflection, it now becomes necessary to
define as nearly as possible the amount of disturbance, and form tables of the niean
diurnal variation of the declination, freed from such disturbance.

These are given in Table IV., forned in the same manner as Table IL, after rejecting
all observation made on certain days selected as days of disturbance. On the present
occasion 69 days out of 156 have been rejected as disturbed during some portion of the
24 hours.

Two methods have been generally adopted for eliminating disturbance variation:
one, in which an arbitrary separating value has been decided upon, and all hourly
observations differing by that quantity from the mean hourly value have been rejected;
another, in which the observations of the whole day during which any disturbance



occurred are rejected. In this discussion the latter method lias been adopted, as the
remarks of the observing officers as to days of disturbance scen to indicate a more
accurate means of defining a disturbance than the selection of a separating value for
certain hours.

The following remarks are taken from the "Discovery's" journal of magnetic
observations, showing the days of disturbance noted :-
1875, October 31.-Disturbance at 22 liours, lasting until 7 hours November ist.

November 1.-Great disturbance at 21 Iours, lasted 7 hours, the needle constautly
to the westward of the normal.

12.-Disturbanice at 22 hours, until 4 hours of November 13th.
29.-Disturbance at 21 bours, until 7 hours of November 30th.

December I.-Great disturbance at 21 hours, lasting 7 hours.
2.-Disturbance from 21 hours to Noon.
5.-Great disturbance in the forenoon, increasing during the afternoon,

moderating at 6 hours of the 6th, increasing again during the
night, and ending at 3 hours of the 7th.

17.-Disturbance at 21h. 25m., lasting till 5-1 hours of 18th.
20.-Disturbance from 2 1 hours, until 3 hours of 21st.
24.
25. All disturbed days at various times.
26. J

1876, January 4.-Disturbance at 22 hours, continuing for 9 hours.
13.-Great disturbance from 9 hours, until 15 hours.
14.-Disturbance from 21 hours until 7 hours of 15th.
22.-Disturbances from 22 hours until 7 hours of 23rd.
30.-Disturbances during the night.

February 19.-Great disturbance from 2 hours to 21 hours.
25.-Slight disturbance from 2 hours to 5J hours.
28.--Very great disturbance at Midnight.

March 12.-Disturbance from 22 hours to 7 hours of 13th.
24.-Disturbance at 20 hours, lasting 11 hours.

We have here 22 days of undoubted disturbance. From an examination of the hourly
scale readings at the above dates, it was found that the motion of the magnet was very
irregular from hour to hour, and that there were other occasions (not noted in the
previous list) when similar movements took place and might likewise be considered days
of disturbance. It was further remarked that on all these days the daily range exceeded
60' of arc; therefore the excess of this value on any given day was accepted as the
criterion of its being one of disturbance.

The rejection of the assumed days of disturbance lias the following result, as shown
in Table IV. In the monthly values the time of extreme westerly deflection is very
little altered, but the easterly extreme is attained at hours varying between 9 p.m. and
4 a.m. The mean values for the whole period, as recorded in Table III., are-

Westerl f p.rm., Van Rensselaer Harbour, 2 a.m., Easterly
Weterly 10 a.m. and 1 p.m., Floeberg Beach, 1 a.m., Eaterl

extreme 11 am. Discovery Bay, Midnight, extreme.

The general effect, therefore, of disturbance is to accelerate the arrival of the magnet
at its points of extreme deflection by one hour, in addition to producing a much larger
range in the diurnal variation. Thus, with disturbances included, the range is 35'-6;
with their rejection it is only 16'-3 at Discovery Bay.

Curves illustrating Tables IL., III., and IV. are appended. In diagram No. 3 the
curves of the "Discovery " show the effects of disturbance very clearly in the difference
between the red and black Unes. The times of the magnet reaching its mean position
are also sharply defined.

In Table V. are shown the values of that part of the mean diurnal variation of the
declination which is produced by disturbances. In these, the effects of westerly
disturbances are greater at certain hours than the easterly, but the latter are longer
sustained.

ANALYSIS OF THE DISTURBANCES.

Although diflrential observations of the magnetic declination and analyses of the
disturbances have been made at numerous stations on the North American continent,
these have beeni generally. at places where some connexion was assumed between
appearances of the aurora and disturbances of the magnetic elements.
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Discovery Bay may be considered to lie in a region within which all observers hitherto
report their inability to discover connexion between disturbances and appearances of
auroras. It possesses further the interest of being situated in the most remote northern
latitude at which a prolonged series of observations has been accomplished.

The method adopted for compuiting the elements of 'Tables VI., VII., VIII., in
which the difference is faken between the scale reading at cach hour and the inonthly
imean at the sane hour, the square root of the nican of the squares of these differences
being called the iean disturbance at that hour, is one well known; the formula for a

whole month or longer period being (4h--73). In this 4'h represents the

hourly scale readings, 4h the nonthly mean at the same hour, N the total number of the
observations, q the suni of all the squares.

Turning lirst to the nean disturbance without regard to sign in Table VI., it is found
that the disturbing force never ceases. It will be observed that in the declinometer
abstracts there are solitary scale readings here and there which do not differ froin the
monthly mean at the saie hour, but they are rare. It is evident from the monthly
values in the tables that as the winter solstice is approacled the disturbiug force decreases,
and increases again rapidly towards the equinox. Thus December gives the lowest values
closely followed by January, but in Iarclh a sensible increase is apparent. This points
to an accordance vith the investigations by Mr. Broun, F.i.S., of the disturbances
of declination in high northern latitudes, " that there are maxima at the equinoxes and
" minima at the solstices."

In the hourly values the maximum mean disturbance occurs between the hours of
9 a.m. and 3 p.n., and again from 9 p.m. to 2 a.m.; the minimum from 6 to 9 p.m. and
3 to 8 a.m. Comîparing the results for the whole period at Van Rensselaer Harbour and
Discovery Bay, a marked dill'erence is apparent. Mr. Schott,t in his discussion of the
observations at the latter place, says, " the disturbing force is lcast during the day (if

such an expression is admissible in this case) froin 10 a.mn. to 7 p.m., and greater and
equally regular during the hours of the night (?) from A p.m. to 8 or 9 a.m." Now

at Discovery Bay the disturbing force during the day, that is, from 8 a.m. to 8 p.m., is
considerably greater than that of the night between 8 p.m. and S a.m.

Whilst, however, pointing to differences in results, there are those in which marked
agreement occurs. Again, quoting froin Mr. Schott's discussion, he says, " At Van

Rensselaer Harbour we find the maximum disturbance at this very hour (noon) preceded
and followed by quite small values; this circuistance certainly deserves our particular
attention." Captain (now Gencral Sir .J. H.) Lefroy, in bis Magnetical and Meteoro-

logical Observations at Lake Athabasca, &c., also remarks, " There are indications in
each of the three curves (of declination for Lake Athabasca, Toronto, and Sitka) of a

" small increase in the inean disturbance about noon."t These remarks are confirmed by
the results in Discovery Bay as regards the hour of noon, and thev rnay be supplemented
by another as to the more marked disturbance at 11 p.m. vhen compared with the
moderate disturbances of the whole night.

In the monthly curves of the ncan diurnal variation of the declination, the effects of
disturbance about noon are renarkably shown, more especially in the muonths of
November, January, and Mareb, by the decided break in an easterly direction of the
prevailing curve of westerly deflection betweenî 10 a.m. and noon.

Hlaving considered the iean disturbances without regard to sign, it yet reinains to be
seen what vas the direclion of the disturbance during the hours of the day.

For this purpose Tables VII. and VIII. have been formed, in iwhich the mean
disturbance in the easterly and westerly directions are showu separately, the hourly
values having been conputed by the fbrmiula previously given. Taking the difference
between the results in these tables, wc obtain the elements of Table IX., or the excess of
easterly over westerly deflections, and vice versà.

From these it is evident that the casterly disturbances prevail over the westerly during
the night froi about 7 p.m. to 7 a.n., and during the renaining hours of the day the
westerly disturbances predominate.

At the bottomi of each coluinu are the means of the aggregate values, which show the
easterly disturbances to be both moderate in arnount and monthly change when compared
with the westerly. Thus the ratio of the excess of westerly disturbances in December

* ee Trans. Roy. Soc. Ediiburgh, Vol. XXVII., Part IV., page 586.
† Sec Smithsonian Contributions, Vol. X., 1858, Art. IIl., page 18.

Pago 76.



to that in March is 3 -25, but the ratio of the easterly excess in the same months is 1-32;
the mean actual values being -11-7 and -38·1; +8-5 and +11-2.

Among the peculiarities of the disturbances at Discovery Bay are two which exhibit
their semi-American semi-Asiatic character. *At Pekin and Nertschinskl "the aggregate

values of the westerly deflections decidedly predominate, whilst in America the easterly
deflections are no less decidedly predominant." In North America " the conical form

" (of the curves) and single maximum characterize the easterly deflections;" but "at
Pekin and Nertschinsk the conical form (of the curves) and single maximum charac-
terize the westerly deflections, whilst the easterly have the double maximum." Thus

it will be seen that at Discovery Bay the aggregate values of the deflections have an
Asiatie character, whilst the conical form of the curve of easterly deflection is American.
The double maximum at this station occurs with both easterly and westerly deflections,
and so presenting phenomena, one of which is peculiar to the two stations in Asia, and
the other to those in America and Kew.

If it should be deemed scarcely admissible that the observations of a few months
should be compared with those of as many years, it seems only necessary to point out
that, as in the present instance, the period of observation includes one solstice and the
following equinox, all the broad. features of the disturbances have been rendered
prominent. The latter portion of these remarks as to the law of disturbances at the
equinoxes and solstices has been based upon the investigations of Mr. Broun (before
quoted) of observations in high latitudes.

Before concluding this analysis, the question of how far the observed and assumed
days of disturbance at Discovery Bay coincided with those at Kew Observatory seens
worthy of examination. For this purpose Table X. has been drawn up, the days of
principal disturbance at Kew having. been kindly furnished by Mr. Whipple, Super-
intendent of the Observatory.

The period embraced by these observations was one of great disturbance, especially
towards the end of February and the greater part of March, and the tabular values tend
to show that the declinometers were, for the most part, affected on the same days. It
was to be expected that at a station in high latitude, wvhere disturbances are so narked,
there would be an excess of days noted as disturbed over those in a middle latitude; but
in January and February Kew has certain days in excess of Discovery Bay.

This may be partly accounted for by the fixed observatory at Kew having continuons
photographie records to draw from,-the temporary observatory principally hourly
observations, taken under circunstances of difficultv.

The two greatest disturbances dr " magnetic storims," occurred on the 19th February
and the 25th March, and the time limits at the two stations agree fairly in "absolute
time,"† thus: the principal disturbances-

Kew. Discovery Bay.

19th February 18 75 .Commenced at 4 to 5 p.m. ' Commenced at 4 p.m.
uEnded at 2 p.m. of 2Oth. Ended between 1 and 2 p.m. of 20th.

25th to 26th March Coinmenced at 11.45 a.m. About Noon.
1875. L Ended at 3.30 a.m. 26th. Indeterminate. -

The hours of disturbance at Floeberg Beach were about the sane (in February) as
at Discovery Bay.

During the second storm of the 25-26th March at Discovery Bay the magnet kept
continuously to the westward of the normal from the commencement to 10.20 p.m.
(absolute), and at 6.50 p.m. (absolute) it had deviated 4° 15' from the nean hourly
position, whilst at Kew it was often to the eastward as well as to the westward, 18' being
the greatest decrease in the declination; and at 6.50 p.m. it was 12' to the eastward of
the normal.

Finally, it may be stated that the comuparison of the disturbances at Kew and the two
winter quarters observatories of the Arctic Expedition, 1875-76, appear to confirm
M. Gauss's conclusion, that " the synebronous disturbances of the same element not only

differ widely in amount, but occasionally appear to be even reversed in direction."

' Sce Phil. Trans. Roy. Soc., 1863, page 282.
† Or mean time at Greenwich.
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H.M.S. DiscovERY, WINTER QUARTERS OBSERVATORY, ARcTIc EXPEDITION,

1875-1876.

TABLE .L-DAILy RANGE of the DECLINATION.

In the Ilourly Serie. Observed. Range.

Date.

liighest Seale Lowest Senle Ilighest Scale Lowest Scale In the Hourly Total
Ieading. Reading. Rteading. Reading. Series. Observed. Arc.

1875. ° o,
October 23 600 550 - - 50 - 0 31•6

24 682 490 - - 192 - 2 1»4
,, 25 662 462 - - 200 - 2 6·5

26 676 476 - - 200 - 2 6'5
,, ,, - - 676 444 - 232 2267
,, 27 628 458 - - 170 - 1 47•5

28 628 566 - - 62 - 0 39-2
29 648 574 - - 74 - 0 44-9
30 606 576 - - 30 - 0 18•9
31 596 427 - - 169 - -1 46-9

October.--Mean Daily Range = 93'•3

o ,

November 1 624 394 - - 230 - 2 25-5
,, ,, - - 624 348 - 276 254-6

2 668 395 - - 273 - 2 52-7
3 672 502 - - 170 - 1 47-5

- - 672 492 - 180 1 53-8
,, 4 632 509 - - 123 - 1 17.8

,, 5 619 552 - - 67 - 0 42-4
,, 6 666 442 - - 224 - 2 21-7

7 682 504 - - 178 - 1 52-6
10 614 498 - - 116 - 1 13·3

,, ,, - • 673 498 - 175 1 50-7
,, 11 605 488 - - 117 - 1 14-0

,, - - 632 488 - 144 1 31-1
1, 678 446 - - 232 - 2 26-7

- - 678 430 - 248 2 36-8
13 613 430 - - 183 - 1 55-7
,, - - 614 404 - 210 2 12·8

14 604 486 - - 118 - 1 14-6
15 600 546 - - 54 - 0 34-1

,, 16 596 567 - - 29 - 0 18-3
,, 17 582 557 - - 25 - 0 158

,, 18 582 545 - - 37 - 0 23-4
19 600 548 - - 52 - 0 32-9

,, 20 646 536 - - 110 1 09*5
,, 21 684 420 - - 264 2 47-0

22 670 504 - - 166 - [45-0
23 609 526 - - 83 - 0 525
24 604 510 - - 94 - 0 59-5

,, 25 588 538 - - 50 - 081-6
,, 26 586 552 - - 34 - 0 21-5
,, 27 579 568 - - 11 - 0 69
,, 28 582 566 - - 16 - 0 10-1
,, 29 688 526 - - 162 1 42,5
,, 30 602 465 - - 137 - 1 26-7

November.-Mean Daily Range 90'2

December 1
,, ,,

,, ,,

3
,, 4

7,, 6

,, 8

,, 10

,,12
,, 13
,, 14
,, 15
,, 16
,, 17

,, 18

484

536

565
572
415

455

515
563
569
547
537
536
523
560
552
472
447

550

608

607

596

648

648

621

468

534

371

432-

420

494

-118•6
1 28,6
0 44•9
0 46•.
0 20-2
0 15-2

* 1 54'5
2 22·0
1 58-9
2 135
0 57 6
0 40-5
0 165
0 28•5
0 36-1
0 33"5
1 41-8
0 2384
0 22,8
1 12,1
2 7,8
2 24-0
0 24-0
I 20•3
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TABLE I.-continued;

l the Hourly Series. Observed. Range.

Date.
Highest Scale Lowest Seale Highest Sale Lowest Scale In the Hourly Total

Reading. Reading. Reading. Reading. Series. Observed. Arc.

1875. O 0
Decemberl9 616 534 - - 82 - 519

,, 20 631 544 - - 87 - 0 551
,, ,, - - 631 538 - 93 0 58•8
,, 21 602 440 - - 162 -- 1425
,, 22 580 534 - - 46 - 0 29•1
,, 23 580 508 - - 72 - 0 45°5
,, 24 680 552 - - 128 - 1 21-0
,, 25 684 460 - - 224 - 2 21·7
,, 26 640 496 - - 144 - 1 31.1
,, 27 589 572 - - 17 - 0 10*7
,, 28 602 564 - - 38 - 0 24'0
,, 29 601 570 - - 31 - 019·6
,, 30 602 562 - - 40 - 0 25'2
,, 31 604 533 - - 71 - 0 44*9

December.-Mean Daily Range = 69' 6

1876. °
January 1 596 502 - - 94 - 0 59•5

2 592 529 - - 63 - 0 39·8
3 636 549 - - 87 - 0 55-0

,, 4 604 498 - - 106 - 1 07-0
- - 604 470 - 134 1 24-8

,, 5 630 456 - - 174 - 1 50-0
6 597 546 - - 51 - 032-3

,, 7 596 550 - - 46 - 029-1
,, 8 604 529 - - - 0 47-4

,, 9 586 486 - - 100 - 1 03-2
,, 10 598 508 - - 90 - 0 56'9
,, il 606 572 - - 34 - 0 21•5
,, 12 588 577 - - il - 0 6-9

,, 13 678 514 - - 164 - 1 43,7

,, ,, - - 690 425 - 265 2 47-6
,, 14 622 436 - - 186 - 1 57-6
,, 1

5  
614 504 - - 110 - 1 95

,, 16. 602 562 - 40 0 2513

, 17 598 574 - - 24 - 0 15•2

,, 18 598 522 - - 76 - 0 481

,, 19 622 522 100 - 1 03·2
20 610 542 - - 68 - 0 430

,, 21 612 430 - 182 - 1 55·1

,, 22 612 496 - - 116 -- 1 13-3
,, 23 692 356 - - 336 3 32•7

,, 24 606 522 - - 84 - 0 53-1

, 25 634 450 - - 180 - 0 11•4

,, 26 620 542 - - 78 - 0 494

,, 27 638 550 - 88 - 0 55-7

,, 28 604 540 - .. - 64 - 0 405
,, 29 618 508 - 110 - 1 09•6

, 30 594 459 - - 135 1 25:4
,, 31 624 432 192 - 2 1-4

January.-Mean Daily Range = 72'3

February 1 616 569 47 - 0 29•7
2 604 578 - - 26 - 0 164
3 606 543 63 - 0 39*9

S 4 628 558 - 70 - 0 44'3
5 676 568 108 - 1 83
6 606 569 - 37 - 0 23,4
7 604 528 76 - 048-1
8 603 570 - 33 - 0 20*9
9 :679 569 - 110 1 9'5

10 664 558. - 106 - 1 70
11, 612 554 - 58 - 0 36*7
12 618 530 - 88 - 0 55-7
13 702 406 - - 296 - 3 7•2
14 624 561 - - 63 - 0 398
15 628 534 94 - 0 59-5
16 704 568 136 - 1 26'0

, 17 642 573 69 0 43*6
, 18 606 518 - 88 0 55-7

19 824 380 , - 444 - 4 40·8
- 930 380 - 550 5 47•9

20 598 560 38 - 0 24'0
21 642 512 - - 130 1 22-2
22 602 546 - 56 - 035-4

PI 23 610 51R . 92 - 0 58*2

, 24 632 518 - 114 - 1 12·1

, 25 688 396 292 8 4·7

, , - - 688 346 3- -. 842 8 36-4
, 664 462202 - 07-8

,, 27 635 386 249 2 37'5

,, 28 606 580 - 76 0 48 1
n. 9. 623 552 0 44*9

February.-Mcan Daily Range = 98'7



Il glie~ at LOwest I'al Il irst Rezile Tn(wtst Scalle lit the 1 Iouri> Totîal
1i~L.tl~ 1e:oin. e,.ing. j SL'ries. 1 Observî Arc.

I 87 t6.
Mircli 1 il

6 1

622

613
,,fil

12) C, 1

1 71

14 626
,. 15 62 4

16F 1

1$8 608
19 606

23F 638

2 es
* 29~ 720

30 71()~3
1 641

412

548

F 03116
0 20'2
0 48« 1
3 610
0 45'5
1 50*t)

1 4*5
0 468S
0 3514

217*9
i42*ti

2 45'7
2 5.*7
3 37*6
t0 53*8

19

36'7
0 34*2

3 57*2

1 46'3
2 55*9
2 5«1)

~t!rc1.-eax laily ]lange 1O'~

SFront obscrratious takcn overy lIwo hourti.

TABîLEII-M DIURNL.Â A1To in the DECLINATION, also the MEAN IOIURLY SCÂLE
Piku)iNcs of the DIFF1EIIESTIAL DECLU2NATION MAGNETOMETER for Caiei mOîîtb).

It~5.1875. 187-5.
Met Octobtr 23rd to Oetuber S'ovembcr Iist to INovember Deceier Iist to 1)ccmber

Tillte t__

Mea Sek, Variation eatSao Variation Mean Seul V:trixtiot,
fecatlfng. R)'on eadig cl h ing. I thi >1

I)eelnmtion. Deelination.Redn. D mio.

.1,52 * 7 01 5,35*3 -23-6 560,8 - 5 Front the 8th to lOtt November
.56Cî- 10. G 543.9 19.5 555*0 13*2 the observations vere 4[iscon-
575-4 6.3j 548.6 15.2 554,2 13.7 tititucd, the zero of the scaleJ 81 2*a 545-6 17. F56*7 131 being outf adîîstment.

4 6ii3*3 t2. -j. 1 56-- - . 4,7 lflcresiiig numbers on the, scale
5 2~ 4j>* + 1*I) d* + 0-7 547 -0*7 denote a niovernent of the

7I 5921) 4-1 574-1 019 576*9 + 0*1 ilorth end of the magiet te-7 59284 427 586.6 8.8 58t3*2 6*6 vnrltithe east.8 608,4 12 * 585-4 8.0 583*9 19 0* 05 588.1 9- 58S,4 4,8Ii 607*1 13*8 589.5 10.6 588.3 7*9
If 61514 19*O 604-3 200 594*0 11.6

12 605.8 12*9 599-6 17-0 598*7 14*5
13 60313 i113 602.5 18.$ 59511 1 12 *
14 G1210 16*9 594-5 f 1318 594*4 1118
15 602*0 10*5 594.6 1318 588*6 8*0
16 600*2 9*4 f 592-4 12.4 53(6.6 6-8
17 590*6 + f* 586.2 +8,b 583*7 4-4
18 581»3 6 76.5 +2-4 582*2 4,0
19 573*6 7*4 567*6 - 3.2> 57914 + *3
00 574* 1 7*1 564-0 5.5 555,2 -1310
21 567 *8 1111 548.5 15*3 567*3 5-4
22 534. w 1 !3510 23 * 55015 1610
23 15251O -38*2 545.6 -17-1 55515 -12 .

Mlets 585.3 572-7 575,8
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TABLE TL--continued.

1876. 1876, 1876.
Mean January 1st to January February Ist to February March 1st to March 28th.

31st. 29th.
Timie at _______________________-____ REMaIUs•

Place. Mean S Variation Men Scale Variation Mean Scale Variation
Mea jcl liron c a Sal in the in theReadig Itaton Readilng. ReangIedn. Declination. îî~ig Dclination. l~ig Declination.

Noon 550-0 -18-4 5593 -17-8 550·3 -23-1 On 3rdFebruary, from l5h. to
1 547-0 20-3 560-8 16·9 556*1 19-4 21h. the observations were
2 549•7 18.6 560-5 17'0 553-3 21-2 stopped by bad wcather.
a 563-3 10-0 565-3 14·0 562'1 15-6
4 561·4 -11·2 573-6 8'0 564'6 14-1

582·8 + 2-4 579'O - 5*3 574-3 7-8
6 578-7 - 0-2 590-4 + 1·9 581-5 - 3·3

7 90-5 + 7-2 597-0 6-1 60012 + 8-5
8 592-1 8-2 605-3 11-3 607'2 12·9
9 594-4 9,7 603-6 10-2 606-8 12-7
10 597-0 11-3 603-8 10-3 61313 16-8
il 593-4 91 613-8 16-7 615-9 18-4
12 595-2 10•2 610-4 14'5 618•1 19-8
13 590-3 7-1 602-7 9-7 608"8 13-9
14 593-5 91 602-3 9-4 606-5 12-5
15 594-0 9-4 602-2 9*3 601'1 9-0
16 591•8 8-0 602-8 9-7 605'O 11-5
17 591-4 7-8 598-4 6-9 608•7 13-9
18 591-4 7•8 595-6 5*2 599*4 8'0
19 586-8 + 4-9 592-8 + 34 591-0 + 2-7
20 576-1 - 1•9 574*6 - 81 579*5 - 4-6
21 565-3 8•7 571-2 10·3 557,9 18-3
22 553'9 15'9 572-8 9-3 552,1 22-0
23 569-4 - 6-1 561-5 -16'4 568-3 -11-7

M-ans 579-1 587-5 586-8

TAELE IIl.-MEAN DIURNAL VARIATION in the DECLINATION at WINTER QUARTERS and at
DR. KANE'S WINTER QUARTERS at VAN RENSSELAER HARBOUR, 1854.

Van Rensselaer Ilarbour. H.M.S. Alert. H.M•S. Discovery.

Mean Tine Mean Diarnal Mean Diurnal Mean Diurnal
at Place. Mean Diurnal Variation Mean Diurnal Variation Mean Diurnal Variation

Variation as Disturbances Variation as Disturbances Variation as Disturbances
observed. eliminated. observed. eliminated. observel eliminated.

Noon -37-8 -29-2 -179 - 85 -188 - 89
1 35•0 34-4 15·7 10,0 . 15-8 7-0
2 26-3 25-7 16-8 6-3 15-3 8-2
3 21*2 13·6 16-8 7-7 11*3 5-6
4 7-0 6+9 10-9 518 - 7-7 4-5
5 24•3 23•7 5-4 - 28 + 01 - 1-2

6 -11-8 - 6-0 - 0'4 + 2-2 0*6 + 0-3

7 + 3-2 + 3-8 + 7-4 3-2 7-o 3-9
8 13·5 9-3 7·8 5•1 9'5 5-7
9 20-8 16-4 9-7 5*5 9•6 6-9

10 21-0 12-5 11-7 6-9 11•8 6,2
il 21·8 22-5 14-1 3-4 15•8 6-3

Midnight 28-2 34-7 15-8 5,0 14-8 7-2
13 28•3 27'8 10-7 8•5 1119 5-1
14 29-O 35-1 11-7 8-1 12'2 5'5
15 27-8 34-1 12-1 7-4 10-0 6-4
16 27-8 26-0 7-5 4-0 9*6 5'9
17 23-1 20·1 7-1 4-O 7-4 3'4
18 +10·5 + 8-0 2-4 0-2 4*8 2·3
19 -08 -9.0 + 3-7 + 0•5 + 04 + 0*6
20 12-2 19-O - 37 - 1•9 - 6-7 - 3-9
21 • 17•4 23·3 7-2 6·1 11'5 7.7
22 30*6 30-O 14*8 10-0 19•8 8-1
23 -29•6 -29-0 -13•1 - 5-7 -17-1 - 91
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TABLE IV.-MEAN DIURNAL VARTATION in the DECLINATION, rejecting Days of Disturbance,
also the MEAN IOUr.LY SCAE RFAD1NGS of the DIFFERENTIAL DECLINATION MAGNETOMETER

for each Month.

1875• 1875. 1875.
Mean October 23rd to October Noveniber ist to November December 1-t to December

31st. 30th. 31st.
Tinie at _REARKs.

Place. ea ca Variation MVriation ean c Variation
Plac. S' ii RCaî in the iie Vaithoe

Reading. D io. R ng. Declination. Reading Declination.

Noon 581'2 - 6'9 553-7 -11-9 665-8 -7·5 Days on which the range of the
1 591-2 0-5 559-0 86 563·8 8-8 .magnet exceeded 100 divisions
2 577-0 - 9·l 564-2 5,3 566•8 6•9 ofthescalehavebeenexcnded
3 593-7 + ll 563-2 5·9 569-4 5-2 from the means.
4 588-5 - 2·2 568-5 2·6 567-4 6·7 Increasingnumbers on the scale
5 59110 - 0-7 569-4 2·0 576•5 0-7 denote a movement of the
6 593'O + 0-6 569•7 - 1+8 576-6 - 0*7 north end of the magnet to-
7 593-5 0-9 580·7 + 5·2 584·7 + 4·5 wards the east.
8 604-0 7·6 578-5 3·8 584,3 4'2
9 611-0 12·0 578-5 3-8 585-7 5'l

10 602-2 6-4 577·9 34 584'7 4,5
il 604-5 8·3 579-4 4-3 584'1 4-1
12 600'5 + 5*4 58318 9'1 589-4 7-4
13 592·0 - 0-1 583·9 7'2 588*4 6-8
14 598-4 + 4·0 584•8 7*8 587•2 6-1
15 600-5 5-5 588*3 10·0 585·7 5-1
16 594-5 + 1•8 581-6 5-7 586·9 5·9
17 591•) - 0-7 577-8 + 3·3 583-6 3-8
18 591-2 0·6 572:0 .- 3.3 . 3. . 3·0
19 592-0 0·1 569-0 2-2 576-8 - 0-5
20 584.'2 5·0 569-9 1,7 575-9 1-1
21 580°5 7-3 561-7 6'9 571-0 4-2
22 574-0 11'4 564-7 510 564-9 8-1
23 58-0 * - 7-6 56118 - •8 563-4 - 9•0

Means 592-1 572,6 577-7

1876. 1876. 1876.
Mean Januazy 1st to January February lst to February December lst to December

3st 29th. 31st.
Time at REMABxe.

SS Vriation Mean Sae Variation Mean Sca Variation.Readi Viton. Reading. e n t Reing De in nePlace. lea ele Declination. g.iDeclination.Dciato>

Noon 563-8 -10.9 57518 - .7o 574-3 - 9-4 Days on whicb the range of the
1 567,5 8-6 577-8 5·7 573-9 9»7 mnagnèt exceede¯ 100-scale
2 567-3 8-7 578*7 5-2 566*7 14•2 divisions have been excluded
3 56613 9.3 572-9 8·8 580-7 5-4 from the means.
4 567'4 - 8-6 577-3 6•0 587'3 1-2
5 58113 + 0-2 584«6 - P·4 585-0 - 2'6
6 583-2 1*4 588 0 + 0-7 591·9 + 1'7
7 587-4 4°0 593·8 4'4 59518 4'2
8 590·6 6-1 597·5 6•7 598-2 5·7
9 590·8 6'2 595•2 5-3 603-6 9-1

10 593*3 7·8 596*7 6°2 603'3 9*0
i1 589-3 5-2 598-3 7·3 602·5 8-5
12 590•1 5-7 599•6 8•1 601•3 7·7
13 589-3 5·2 596*9 6,4 597'1 5.0
14 587·6 412 594•4 4•8 599•3 6'l
15 59013 7-9 596,3 6'o 595*7 4•2
16 590*4 7·9 601'0 9-0 597-2 5-1
17 588*7 4•9 594'2 4,7 596-4 4-6
18 589'6 5-4 592'8 3·8 592-7 +. 2·3
19 586,4 + 3'4 591·8 + 3-1 589-1 0
20 579,7 - 018 573-6 - 8•4 578-7 6•6
21 567*2 8*8 568-1 11*9 578•3 6·9
22 570-3 6·8 572·8 8-9 576•0 8.3
23 ~ 565·8 -J 9 6 567,4- -12·3 574-7 - 9•1

Means 581-0 586.9 589-1
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TABLE V.-MEAN HOURLY VALUES of the DISTURBANCES .frOm the ASSUMED NoRmAL VARITION

in the DECLINATION.

Mean 1875. 1875. 1876. 1876. 1876.
Time at November December January Febraary March RENARS.
place. e st to 80th. lst to 31st. lut to Slot. Ist te 29th. ist te 28th.

Noon -117 - 2' - . 40-8 -18•7 This table is compiled from the
1 5'9 4-4 11·7 112 9•7 differences of the variation in
2 9'8 6,8 9·9 11-8 7·0 the declination given in
8 11'2 - 7-9 017 5-2 10,2 Tables Il. and IV., or the
4 - 34 + 2-8 - 2-6 2·0 12·9 differences between the black
5 + 2·8 0 + 2,2 -3 9 5-2 and red curves in the
6 2*7 + 0•8 - 1·6 + 12 - 5·0 diagrams.
7 3.5 2-1 + 3·2 1*7 + 4•3
8 '.5 + 0'9 2-1 4-6 7-2
9 8•0 - 0-3 35 4.9 8-6

10 7•8 + 8•4 3.5 4-1 7·8
i1 15-7 7'5 8.9 9•4 9.9

12 7-8 7*1 4 5 6-4 117
13 9.3 6-1 1.9 83 &•9
14 5'8 5-7 4-9 4. 6'4
15 387 2-9 1-5 38 4"8
16 6'5 0-9 0-1 0-7 6-4
17 5'O 0•6 2·9 2·2 9-8
18 + 2·4 P'0 2·4 1·4 5*7
19 - 1-2 + 1·8 + 15 O.3 2·7
20 4:0 -11-9 - 1.1 0-8 + 210
21 8•6 12 + 0•1 + 16 -11-4
92 187 7.9 - 9•1 - 04 137
23 -10'9 - 8-8 + 3' - 4-1 - 2·6

TABLE VL.-MEAN DISTURBANCE of the DECLINATION, without regard t0 SIGN, at each HOUR during
the several MONTHS, and also for the WHOLE PEioD, expressed in ARC.

1875. 1875. 1875. 1876· 1876. 1876. Mean Dis- Mean Disturb-
Mean Time e J I turbance for ance at Van
at Place. Ootober vember Deceniber Janar ebrry thé whole Rensselaer

28rd toff l8t, lut to Both.* lut:to3lst. lst to 31st. eut.t 29th. lut to 28th. Period, Harbour, 1854.

tI P t ,

Noon 81·1 28'0 -128 25*0 28•5 42.7 28'8 †60
1 2315 17·9 21·0 32-6 .28-4 28•1 25'9 46

12.6 14•1 21·8 27-à 84-2 33,0 26•8 39
8 15·2 29-8 25-7 19*1 12·5 28-5 24•7 45
'4 8• 14•3 10°3 193 . - 218 24•0: 18•0 41
5 1119 134 9• 1!8. 168 .17•8 135 s1
6 37 7•4 5•8 16'2 13,2 19•3 12·8 41
7 10•7 9.5 9-7 12·8 90. 13·7 10-8 37

148- 14-4 65 6 2 18•8 lU•3 136 47
9 15'6 10•9 .5•7 7 1 15·4 10*6 10•1 49

10 11·2" 11-6 10•6 14.2 135 16•2 132 50
Il 20'9 7·9 17•0 10-4 28'4 18•1 21*7 46

Midnight 19•6 15-4 18•7 7 9 19·0 20•4 1-0 '52
"la 12-8 20-8 167'7 7 6 1418 17'8 15'8 51
'14 17-2 17'5 17·6 9.0 132 >178 15*7 47
'15 6•6 13•4 9•7 9•0 106 '15-9 116 50
16 7-3 8.7 9•3 7'8 135 19•5 12-0 53

81 11-4 6-1 71 10•0 17' 10O9 49
18 12'-8 6°4 6- 5-0 8•1 '14'2 8 8 42
9 24"0 9*3 12-8 5.9 161O 18'2 12i9 54.
0 230 8•2 12*6 9 2 16•5 11-2 12 1 48

21 171 15·6 11·2 134 18*7 42·6 -21·8 46
i2 86-0 236' 25·0 24 6 '10-3 '44-5 :279 81
28 42·5 3281 21-3 20 2 18•8 '19•2 22,5 46

Sju 4056 352f: 398•9 5Y 08- 408•5 525·8 -

"'No obiervatioi were îsade an àt and 9th Nove ber.fPrincipally due te a vey largé disturbance.
« 'ié-
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TAULE VI I.-MEAÂN E.%STREuh J)ISTnuR13NcE of thîe DECLINATZON at eaclî HOUR duriing" the several
5[0ŽoTIIs, exI)re.-4.ed in M-INSUTI*i Of Aitc; aiso the Mux& VAL~UE~ Of the sanie during the iWHoL

PERIOD.

ut Plate. October
123rd to 31st.

4oo

13

14

18

10

13

1875.

Novimber
let ta 300h.

1875.
Deceniber
Ist to flst.

1876.

January
Ist to sht

16,2

11.1
8.0

23.7

6.6
11.1
22 12
13 8
10 9

0 12

5.9
5*3

15,2
6*9

18746.
Februairv

Lit ta 29th.

1876.

Marcdi
lit to 28th.

Mena
Easterly

Diaturbance.

TABnLE VIIL.-IEAN WESTEULY DisTUXIBANCE of the DECLixÀTioNý at caeh Hloui during the several
MONTIIS, exprcsscd in MIIÇTITES Of ARTC; ft180 the MEAN VALUE Of the saneý diuring the WHOLE

PERIOD.

MfDY 187j5. 1875. 1875. 1876. 187G. 1876. Mean
at FIP]ee. October November Deceniber .Tauuary February March Wesurae

2rd ta 1sit. lat to 3(Jth. lat to Slst. lst t0 318t. lI ta Uth. lâ to 28th. Dîubne

Non 51.3 38*7 16.8 3618 46*4 106*6 40,8

3315 19-7 29.8 55.8 57*0 0) 41-3
2 11.12 20-1 30*3 89*0 61*4 60*2 40-7
3 24-5 4s"8 35.7 22..5 37*3 46*6 34*4
4 13*2 20*8 14*1 24*2 31*4 371.0 25.1

5 12*6 1118 10-4 12*4 26*7 25'7 15.8
3 *7 8.1 5:9 26:2 9:7 3019 16,3

7 10»6 915 7 4 57 9 1 131.> 8,6
8 6*3 14-7 5,9 4.4 7*6 12*7 912
9 14*3 9:2 4,2 4,7 9*2 10*2 7.7

10 9'1 8.9 7:3 7:1 8*1 8:5 1.
il 13.6 19 6 8 8 8 5 12*8 10 5 12:26

midnigbt 14*9 10-4 10O.4 5.7 14.7 il . 1112
13 1119 13*6 8.3 7,6 11*6 15.0 1117
14 16*7 15-7 12.1 7-8 1113 15.7 1310
15 7*6 10:4 813 810 10 8 17-9 1012
16 5*4 8 0 7.3 7-8 6*6 15-7 9,5
17 6,8 6.6 7-4 6,2 9*9 11.0 8*5
18 20*8 6.1 6*6 4-1 618 9.1 7.8
19 47*7 14-1 8*3 6-6 1010 1112 12*0
20 42,8 8.3 4*5 13-7 20,9 11.1 15,6
21 3411 17-6 18*9 18*2 20,9 $6.8 80,7
22 42.2 85.3 89*3 85,6 11.1 99.8 48*7
23 53*1 33*8 32*2 30-6 27*5 28-7 W.0
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TABLE IX.--DIFFERENCES of the MEAN EASTERLY and MEAN WESTERLY DISTURBANCES of the
DECLINATION at each 1touR, expressed in ARc.

The sigri - indicates an excess of Westerly over Easterly deflections.
The sign + indicatcs an excess of Easterly over Westerly deflections.

Differences of
1875. 1875. 1875. 1876. 1876. 1876. the Meant

Mean Time October November December January February March Easterly and

at Place. 23rd t o 31st. st to a th , st t o 31 t. st t o 31 t. st t o 29th. Ist t o 28th. W erly
- tO ' iDisturbances

for the
whole Period.

1Noo

3
4

7
8
9

10
11

Midnigbt
13
14
15
16
17
18
19
20
21
22
23

-35 .4
16'0

1'4
15'9
9.0

- 4*0

+ 0-6
1·7

23•4
3-0
3'8

15•2
12-7
0•7

+ 0·9

- 8•0

-13·7

1317
-19•7

M aalusf -16.1
1 + 6·4

-19•5
2-9
8-7

+ 3-5

- 0*75+304
- 0-5
+ 3-9

7-2
13-0
10'6
23•9

4•2

11-7
+ 0-4
- 7'5

t>
- 6-2

16-3
-19-2

-11-2
+ 7'2

17•3
17·6
22-9
5.9
1·7

- 0-3
+ 8,2

1-9

6·9
20-9
19*6
16·4
11-2
3'O

+ 34
- 2-5
+ l'o

7*8
+ 8-7

25,8
-20*5

-11'7
+ 8»5

-20-7
39-6
22- 1

6'4
8•0
1·3

-18•2
+18•0

2's
6-4

15'1
5.3

012
6-1

0•2
3-0

+ 18
- 1-3

78
8•8

20•4
-23-7

-319
42- 8
46'0
24*8
17*7

-17'4
+ 9,6
- 0'3
+27'l1

21 4
13-1
38•8

9-0
7·7
3.9
7-6

13-3
2·9
3-1

+13-0
-8•2

12:8
1'4

-14•6

-14•8 - 19•8
+ 5'5 1 +13 1

-89•4
35·0
43-5
30-8
19-4
12-5

-21-3
+ 2-5

14*8

18'6
20*6
21·1

6-3
+14•8
- 2-4
+ 9'1

18-9
11•2
4-2

+ 0*7
-68'7

81•0
-15-6

-38-1
+11-2

-25-2
26-2
26'2
20-3S
11-8

4-2
-- 6'5
+ 5-6

5.-8

11'3
18'0
11•2

9'l
7'9
3.3
5'7
7'9
2'5

+ 1-9
- 4'2

17-9
27•2

-18•8

-17-1
+ 7'4

TABLE X.-DATES of PRINCIPAL DISTURBANCE of the DECLINATION at KEW OBSERVATORY and
of ASSUMED DISTURBANCE at DISCOVERY BAY, compared.

Kew.

1875.
October - -

November -

December - -

• 1876.
Januay -

Discovery Bay.

24
25
26
27

9
10

12
13

21
22
29

6

17
18
19

25
26

1
8

13
14

24
25
26
27
31

1
2
3
4
6
7

10
11
12
13
14
20
21
22
29
30

1

6
13
16
17
18

21
24
25
26

4
5
9

18
14
15

1975.
October.

November.

December.

1876.
January.

1876.
January - - 19

21

23
25
26
27

February• - 5
9 .

10

13
14
15
16
17
18
19
20

25
26
27

March • - 1

H 407. j

Discovery Bay.

1876.
January.

February.

March.

19
21
22
23
25

29
30
31

5
9

10

13

16

19

21
24
25
26
27

-•

4
6
8

il
12
13
16
24
25
26
27
28
29
80
.81



Atmospheric Electricity.

ExTaACT from pages 15 and 16 of the " Report on Atmospheric Electricity," by
Professor J. D. Everett, M.A., D.C.L., Queen's College, Belfast; published by
authority of the Meteorological Council, London, 1878:-

"28. The late AcTIC EXPEDITION was furnished with two of Sir William Thomson's
portable electrometers, which were conmitted to the charge of Captain Parr of the
"Alert," who has furnished a report of the resuits obtained.

" Observations were taken at Disco and other places further north, from July 9th to
November 22nd ; the first observation at the winter quarters of the ship being on
September 9th. The potential observed was almost always positive, and does not
appear to differ materially from what is observed in temperate climates. The observa-
tions, however, are too scanty to furnish a very exact comparison. The electrometer
with which the observations were made was broken on November 22nd, and Captain Parr
was never able, cither before or after this accident, to make any use of the other
electrometer.

" 29. The most notable circumstance connected with these observations was the
difficulty of getting a sufficiently good earth-connexion, owing to the non-conducting
quality of the snow and ice; a quality which became more marked as the temperature
fell. On October 26th, with the thermometer at 12 below zero Fahrenheit, the ice was
found to give a sufficiently good earth for the measurement of difference of potential
between the earth and a point in the air, although it had been found insufficient for the
operation of charging the Leyden jar. On November 22nd, with the thermometer at
-370 F., it was found insufficient even for the measurement of difference of potential;
and it was in the attempt to remedy this want by a connexion with the ship's cable that
the accident occurred which destroyed the instrument."
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II.

MEDICAL REPORT
ON THE

ESKIMO DOG DISEASE.

Stoneham louse, Winchester,
Si, 8th January 1877

I nAvE the honour to forward the enclosed paper on " Eskimo Dog Discase,"
drawn up by Fleet Surgeon Belgrave Ninnis, M.D., late of I.M.S. " Discovery."

The information contained in the paper is of great value, and particularly so to the
Danish authorities on the coast of Greenland, and the Eskimo on the west side of
Baffin's Bay, where no remedy for the disease, which is constantly occurring, has
previously been discovered.

I have, &c.
G. S. NARES,

The Secretary of the Admiralty. - Captain, ILN.

Eskimo Dog Disease: Its Symptoms, Treatment, and Pathology.
By Belgrave Ninnis, M.D., Fleet Surgeon, Royal Navy.

For many years there has existed among the Eskimo dogs of the western coast of
Greenland a disease which lias resisted all attempts at successful treatment, and whicl
thireatens, if not at once grappled witli and overcome, to anniliilate the breed, in which
case, as the inhabitants of many settlements along the northern coast are almost
entirely dependent upon their dogs for the means of locomotion and hunting, it
becomes a question whether, in saving the lives of these most useful and much
maligned animals, we are not really preventing the Greenland Eskimo from becoming
extinct. It would be out of place in a paper like the present, which is intended to
give some practical hints relative to the nature of this disease, its symptoms and
trcatment, to enter deeply into the origin of the Eskimo dog; but a few remarks
respecting those which were on board H.M.S. " Discovery," 1875, 1876, and amongst
which the following cases occurred, may not 'b without interest. We embarked 25
dogs at Retenbenk, to all appearance sound and in good health. From the accounts
ive had received of their ferocity and wolfishness they were confined to one side of the
deck, but this being found inconvenient, they were allowed to run loose on the top-
gallant forecastle. The usual battles of course took place, but net with the usual
result, for instead of the one assuming unlimited sway over the rest, alter the manner
of Eskimo dogs, the pack was divided into two factions, the leader of the second
one yielding but very reluctant homage to the " king." Among the most rebellious
were two grisly but fine-looking animals exactly alike, apparently brothers. These
never submitted to either faction, but held themselves aloof from both. In vain did
the "«king " attempt to enforce his authority. No sooner did lie attack one, than the
other hastened to his assistance, and fighting shoulder to shoulder, they boat the
enemy off, unless overpowered by numbers, when they were frequently cruelly bitten.
Lamed each in a bind .leg, tbey -still retained their freedom until one îlied., The
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existence of the otler w-as now one of constant fighting for dear life, until the
" king," having conipanions, gave bit a good thrashing, and then took him under his
protection. Ile imight now have led a quiet life, had lie not been found paying
attention to the "lady whiom the ' king ' delighted to honour," when his troubles
reconmciced. Constantly fighting, torn, bleeding, covered with wounds, but unsub-
dued, every "l dog's teeth "against him, he passed a storimy winter. Early in the
spring, after a more than usually severe mélée, it vas found that amongst other
wounds ie lad one penetrating the abdomen, through which a portion of intestine
protruded, to the extent of more than two inches. I attenpted to reduce the
protrusion, but ineffectually ; and as he did not appear to be sutiering, I determined
to leave him to his own devices for 24 lours. fDuring the day lie constantly
licked the part, and would get up and stretch himself, lying down again in a few
minutes. In tlie nioning teli protrusion lad disappeared, the wound found to be very
snall, and the animal apparently as well as ever. ie worked well during the spring
sledging, but his spirit appeared to bc broken. One day, in the summer of 1876, he
was not to be round. Days elapsed, when his mangled body was discovered not far
from the landing place where the other dogs were encamped, evidently killed by his
unforgiving fellow ereatures.

On becoming betier acquainted with our dumb companions, we soon found that
they were not by any neans so savage as we were led to expeet. "Don't feed them
more than twiee a wek, and if they show any signs of insubordination, knock thema
down witl a nmarling sike," or, " if thev attempt to comle near you, kick them; it is
the only way to prevent then biting you." Sueli were the instructions given us on
I heir coming on board. But sailors are notorious for naking pets, and our men were
no exception to the rule. The (logs were soon ail named, and instead of kicks, blows,
and starvation, thbey were to be seen sharing the rations of the blue-jackets, behaving
in as sociable and decorous a manner as if brouglit up in a cottage.

They "littered " several tines, four to ten being the number at a birth, but the pups
lied, gencrally from being born at an unfavourable tine of the year. Those born in
the spring or early summer did weil.

The full-grown dogs stood the cold well. It was not at ail an uncommon thing to
flnd long icicles hanging from the liair on their backs, rattling as they trotted about.
On one occasion I found a dog fastened to the " floe," his tail having become frozen to
it. Ie howled, but soon got hinself free.

Our dogs never quarrelled with, or attenipted to bite the bitches, or young pups. I
have seen a biteli and sometimes the pups eating off the same menat or piece of skin as
a dog, unnolested. The first appearance of the disease was on August 9th, wlien one
of the young fermales fell off the topgallant forecastle on to the deek and thence down
the hatchway, in a fit, foaiing at the inouth ; it was thrown overboard, and the shock
appeared to revive it. There was no inclination to bite. She had a similar fit on the
15th instant, sooni recovered, and again on the 16th, buit apparently quite as well after
as before it came on. On fle 20thî she was observed to run wildly about amongst the
others, snapping at any in her way. No foaming at the mouth. In a few minutes
she fell down convulseI, teeth clenched, head thrown baek, back eurved in, tail curled
over the back, legs extended. Iis lasted about 1-, minutes. She then suddenly
junped up and begai running about, but in a " tottering " way, as if the hind legs
were partially paralysed, snappin-g at anyone who approached. It was not without
risk that site wvas pushed overboard, wlen she swan o the l "floc." I gave lier two
grains of opium, and shte soon after crept into a boat and slept quietly for many hours,
awaking apparently quite well. IDuring ail this time she took food and drink quite
readily.

On the 22nd she lad another fit and fell off the topgallant forecastle on to the deck.
Opisthotenos extreme appearing as if the back nust break fromi the excessive curving,
grinding of teetli, movenent of flie legs as if swinning. This lasted about a minute,
but fit succeeded fit in rapid succession, and she died apparently from exiaution.
1)uring the flits breathing seemed to be suspended.

Five grains of opium vas given as soon as the mouth could bc opened, succeeded in
lialf an iour by 30 minims of Tr. Opii, but death took place before any effect could
be produced.

Sectio Cadaveris. 1. hours post mort. temp.
R1igor mortis subsiding; brain and spinal cord, with their membranes, apparently

hcalthy; larynx, healthy; brown foam about epiglottis and rima. Chest: walls
ilattened laterally. On introducing a knife, air entered with a hissing noise, and chest
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expanded. Lungs collapsed to a degree, healthy; heart firmly contracted, lcalthy;
liver hcalthy. Gall bladder full.

The two following cases occurred in young dogs, belonging to our Eskimo Hans,
which he brought on board at Proven. They were seized with fits of a mild descrip-
tion similar to the preceding, but, as is the custom amongst the natives, Hans shot
one and put the other on the " floe," wlen he specdily ran away and we saw him no
more.

CAsE No. 4.

This dog was observed to be ailing for two or thrce days, and on the 14th August
he fell overboard into the water in a fit. He was picked up, and being quite
inconscious and very vet, was put by the side of the gallUey lire, where he remained

for about an iour. He then got up and began running about. A rope was fastened
around his neck and he was taken on tdeck, where be very soon had a fit which lasted
two minutes, foaning at the mouth, shallow respiration, working of the legs as if
swimming, very offensive diarrhoa during the fit. On recovering ho vas put on the
" floc " too fechle to imove, and some rum and vater poured down his throat, when iL
was fount that lie was bleeding from. the mouth. le renained quiet for an hour, and
then had another fit which lasted two minutes, and during wlich he rolled coi-
plctely over. At the commencement his back was curved inwards, head thrown
back, and tail curled over the back, but toivards the close the back was arched, all four
feet and his head being drawn together. The fit left hini scarcely able to stand. He
remained curled up for the next live or six hours (6 p.m.) as if asleep, w-hen some
walrus meat was given him, which lie took greedily. le likewise lad some more ritum
and water and appeared quite coimfortable. On the 15th at noon lie liad a fit and fell
into the water, and although lie was quickly picked out lie was drowned. le did not
attempt to swim.

CASE No. 5.

Tbis case vas peculiar on account of the rapidity with which it proved fatal. It
appeared, from what I could learn from the imen, that this dog haid been ailing for
several days, but did not have any fits. On the morning of 17thî August he becanie
very excited, trying to get overboard, and snapping at the other dogs, who snapped at
him in return. He was immediately removed fromu the topgallant forecastle, whîen he
ran swiftly to the stern of the ship, fell down and convulsed, and died beforo anyone
could get to him.

Sectio Cadaveris. 15 minutes post mortem.
Rigor niortis well marked; marks of bites on the left car, both hips, and face;

small indurated ulcer under the riglit side of the tip of the tongue ; no frothing or
bleeding froin the mouth; jaws closed and fixed ; legs stretched out at riglit angles
to the body; brain firm and healthy, a little fluid in the lateral ventricles; larynx
healthy, no spasm or obstruction; chest contracted, expanding on admission of air;
lungs pink and healthy, but quite collapsed. Ileart: left ventricle hard and con-
tracted, riglt side full of semi-fluid blood; stonach containled about six oulices of
greenisi fluid and two pieces of partially digested bone, one a little larger than a
wahmut, the other smaller and resembling "gristly honeycomb," and firmly fixed close
to the pylorus; gall bladder fill; liver healthy.

CAsE No. 6.

This dog jumped from the topgallant forecastle, 17th August, on to thel "floc"
and refused to be cauglit ; he appeared to be quite well. He vas caughit on the 18th
and brought on board. On the 20tlh he began to ran about in an excited manner,
trembling, but not attempting to bite, even vhen patted. Ie was sccured by a rope,
but trieti to get loose, bowling and barking, until, in a few minutes, he fell down in a
regular epileptic fit, foaming, &c. &c., which lasted about a minute, when he got up
and appeared quite well. As there was tenesmus, five grains of calomel were admi-
nistered. H1e took walrus meat and drank water greedily. The rnedicine operated in
about 10 hours, the stools being "pitchy " and offensive, and containing somte blood.
The next day he was much botter, the medicine was repeated, and the evacuations
gradually assumed a normal appearance. He quite recovered, worked well throughî
the sledging season, and was landed at Disco on our way to England. He did not
suffer any relapse. T



CAsE No. 7.
This dog, when first seen by me, was trembling and looked frightened, not attempt.

ing to bite, but very restless; no foaming at the mouth. At times he ran about wildly,
so was put into my " dog hospital," which consisted of a sheep-pen roofed in by a
strong net. Ie soon became savage, snapping at anyone who appeared, and struggling
to break out. On attempting to feed him, lie snapped viciously at the spoon, leaving
bis teeth marks on the metal, whining, barking, and howling as if frightened. Under
these cirumstances lie was covered up, so that he could not sec people passing bis
abode. In about an hour and a half lie lad a typical epileptic fit, which lasted about
two minutes, followed in 20 minutes by another of thrce minutes' duration, during
which lie bit his tongue. In the meantime ho constantly ran round in a circle from
left to right as if after his tail. At times he appeared as if he saw something frightful,
the expression of abject terror reminding one of a person suffering from delirium
tremens. He constantly rushed at his food and water, but did not attempt to eat or
drink. About two hours before lie died the fits became almost incessant; his look
of terror was extreme, crouching in a corier of the " peu," and then dashing wildly
forwards. On one occasion, having seized the iron bars of his " hospital" in his teeth,
a fit came on so suddenly that ho remained in that position, smashing his teeth, and
bleeding from the mouth. The naturalist in endeavouring to assist me in admini-
stering a sedative narrowly escaped a severe bite, the animal's teeth pinching the skin
over the bail of the thumb so as to raise a " blood vesicle," from whicl, however, no
ill eifect followed.

ln less than six heurs after the commencement of the first fit he died. The head
and tail almost toueling from the extreme curving in of the back, legs stretched out,
lips drawn up, exposing the teeth, penis protruded, but not erected.

Sectio Cadaveris. 12 hours post mortem.
Brain and spinal cord removed together; membranes of the former somcwhat

injected, as was likewise the case with the latter over the origin of the brachial and
lumbar plexuses; but this increased vascularity did not extend to the brain or cord
itself, both of which were, to al appearances, healthy. Chest : lungs collapsed, as in
the former cases, but quite healthy. H1cart : fibrous clots in both ventricles, coagula
in all the cavities. Liver, healthy ; gall bladder full.

CASE No. S.
This dog when first seen was observed to be standing quiet but trembling violently.

le soon began to run round as if after his tail ; no foaming at the mouth. The day
previously (17th August) lie passed blood and pus per anum. Pupils contracted, took
food and water eagerly. He was conveyed to my " hospital," and two grains of opium
administered. He did not sleep much, but dozed for nearly 12 hours; lie thon became
restless, growling when approached. Two more grains were given him, and some food
and water, which lie took. 11e passed a quiet night, and early the next morning, I
adniimstered four grains of calomel, w1hich operated freely, the evacuations being dark,
)ut. fairly healtby. TYwO days afterwards he was convalescent. le worked vell all
tirougli spring sledging, and was landed at Disco on our way to England.

CASE No. 9.

A bitch, very thin and small, was reported to me as having just had a fit, August
21st. The fit lasted about a minute, with foaming at the mouth. I did not give any
medicine, but had lier removed from among the others and regularly fed and tended.
There was no return of the lits until Septeimer Sth, when she had two or threc slilght
oines of a tetanic character. She appeared as if in pain in the abdomen, alvine evacua-
tions scanty, and like pitch. live grains of calomel were administered, and some food
and water supplied. The medicine operated freely, bringing away a groat deal of very
dark matter, and she -was convalescent on the lth.

She worked well during the sledging season, and was landed at Disco on our way to
England, 1876.

CASE No. 10.

A fine large dog, chief of the rebel faction; lie had a fit of an epileptic character,
August 21st, followed by great weakncss of his hind legs. As the bowels were not
moved during the day, five grains of calomel were given, and as this did not have any
effect another five grains was given on the 22nd, which was followed by copious



" pitchy " evacuations. No return of fits, took lis food and water well. As the
"pitchy " stools continued, on the 24th another five grains of calomel was given. Ie
was discharged from the "c hospital" quite well on the 26th.

This dog has turned out one of the finest of the pack, was invaluable during the
sledging season, and was also landed at Disco on our way home.

CAsE No. 11.
This dog had an epileptiform fit, 22nd August, and fell off the topgallant forecastle;

no inclination to bite, foaming at the mouth. As he appeared quiet I did not give him
any medicine, but had him tied up. The next morning he had several well-narked
tetanie convulsions, in one of which he died, his head and tail almost touching, from
the violence of the downward curve of bis spine. Opium was administered, but bis
death was too rapid to have any effect.

Sectio Cadaveris. Two hours post mortem.
Rigor mortis subsiding; head and spine not examined; chest contracted, and lung

collapsed, as in the other cases; heart healthy, firmly contracted. Abdomen: liver
healthy; gali bladder full; spleen and pancreas healthy; stomach contained a-quantity
of biscuit; large intestines contained a-large quantity of irregular lumps of hardened
foces. In the immediate neighbourhood of the ileo-cocal valve semi-livid spots were
noticed. On slitting up this portion of the intestine the inner surface of the colon
was found studded with a number of greenish bodies, hard to the touch, and having
depressed centres; they did not extend into the ileum. For some distance on either side
of the valve the surface was coated with a tenacious substance much resembling pitch.
Bladder healthy.

CAsE No. 12.
This animal had a well-marked tetanic fit, August 25th; no foaming at the mouth.

Took his food and water well; some weakness in his hind legs; " pitchy " evacuations.
One drop of croton oil was given, which operated freely, causing a copious and very
offensive black excretion. On the 26th lie was very feeble, had twitching of the
legs on the right side, and. constantly opeued his mouth. Two grains of opium were
given, and repeated in 12 hours, as he appeared to be in pain, howling, and rostless.
On the 29th this dog was drowned; he bid fair to make a good recovery, as h hlad no
rctarn of fits, took his food well. Stools normal, and did not appear to suffer. All the
dogs were at this time landed, and he got into the sea, but whether in a fit or not I do
not know.

CASE No. 13.

Up to the present case the dogs were kept on board, and under my personal obser-
vation, but some of the remaining reports I quote from hearsay.

This dog was reported to me as having died on the evening of the 29th August. All
I could learn was, that ho had had a fit the same morning. A post-mortem examination
was made, with the following results: -

Sectio Cadaveris. 36 hours post mortem.
The body was extremely stiff, but whether ihroùgh rigor mortis, or caused by the

cold, I could not determine (temperature + 25·2). Chest contracted, and lungs
collapsed, as in the previous cases. Intestines contained the same " pitchy " tenacious
substance as did the others, and, three or four inches on each side of the ileo-cocal
valve was studded with umbilicated elevations, evidently ulcers.

CAsE No. 14.
This dog died on the evening of September 5th. From what I coulà learn, after the

event, ho had had several fits during the preceding 24 hours; no inclination to bite, no
foaming at the mouth ; he was not under treatmeit

Sectio Cadaveris. Two hours post mortem.
Rigor mortis subsiding; head and spinal candi not opened; chest contracted, and

lungs collapsed, as in- the former cases; heart healthy; abdomen;, ]iver, spleen,
pancreas, and kidneys: healthy ; ileumi and c'eoumn contained the usual "pitchy "
substance; intestines on ,either. side of the ileo-ecocal valve ulcierated; coagula
adherent to some of the'dcers, which were not so hard as in the previous cases, nor
were the edges'so elevated-l.
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CASE No. 15.

A fine, handsone black bitch, in pup. She was brought on board fron shore
Septeinber 7th, being scarcely able to stand. Very contracted about the loins, and
with twitchings of the hind legs. She was very quiet, and made no attempt to bite
w'hen touched. Somle food and water were readily taken, and five grains of calomel
given, soon after which she slept quietly. On the Sti she vas better, but the
" twitchings" continued. Bowels freely moved, dark grecnish evacuations, no blood.
Opium two grains. Sie slept well durii the nlight, and on the 9th was put on the
"floc," as the slip was being cleancd out. Slie occasionally ran about, and tiei fell
down, but there vas no convulsion of any kind, althougli she was perfectly uncon-
scious. The opium was repeated at intervals, and food and water given regularly, the
bowels acting regularly, but retaining the same character of stool. On the l1tht she
was discharged convalescent; on tlie 2Sth sie had a litter of 10 pups. October 14th
she liad a fit, and several more on the following day, alvine evacuations " pitchy," and
scanty. She vas very thin, and did not go near lier pups (now seven in nimber).
Some water and ncat were " tliawed," of both of vhich she partook greedily. Calomel,
five grains. On the 17th sie continued free from fits, and was progressing favourably,
but as the pups were evidently too much for lier, they w ere removed and fed by hand.
From this time sie gradually gained strength, and passed through the winter well.
All lier pups died, but did not show any signs of fits.

Towards the end of February she had a slight fit; she was very thin, and had been
sledging. She had two or three more of a similar character in June, when she was on
a siedge journey, but they did not interfere with lier working. On July 15th, 1876,
she had another litter of pups, five in nutmber; sie appeared much distressed all day.
During the next few days she had two or three fits of a mild character, and as she was
very thin and would not eat, althouglh quite quiet and docile, lier pups were taken
I'rom1 lier and fed by hand with preserved milk, which they took readily.

The niother died July 9th, apparently exhausted, lier last fit being very slight and
of an epileptie character.

CAsE No. 16.

A very fine black aiid white animal, almost as large as a Newfoundland dog ; lie
had a mild fit when sledging, September 15th. On being unharnessed lie began to
whine, ran round, and then fell down, when lie lay motionless for almost a minute.
He then got up, ran about, occasionally stopping, and snapping at his loins. lie con-
tinued in this state four or five hours, refusing food and water, at which time five
grains of calomel were given him. Next morning he appeared much better. Wliere
lie had passed te niglit there were three patches of florid blood on the snow, which
was seen to pass per anum. The next 24 hours were spent apparently sleeping, but he
continued to growl if approaclied. As the bowels had not acted lately, five grains of
calomel were given with good effect; stools dark and offensive. He ate and drank
well. On the 21st lie was so far recovered as to be considered fit for work, and he
went sledging, returning on the 24th, during whiei time ie had several fits, but of a
very sliglit nature and of short dnration. He gradually recovered his health, and was
in fine condition when we left for England.

CASE No. 17.

This dog vas of the most unsociable disposition from the time lie was first
embarked. He was reported to me (July 15th) as having had a " fit," but as I did
not sec it and as ie appeared very thin I had him fed and secured. He did not have
any return of "fits " during the remainder of the timue lie was under treatment
(July 21st), but lie had " pitchy " stools vhich yielded to the calomel treatment, and
lie became a useful animal, although never getting thoroughly sociable. He was
landed at Disco on our way to England.

CASE No. 18.
This, the last case that I shall mention, was that of a pup that I was bringing to

England. He was one of eight born May 16th, 1876, and his mother, a young bitch,
never to our knowledge had a " fit " up to the time of his birth. When the pups
were about two months old, and still taking nourishment from lier, she had some
maild epileptiform fits; she was, however, subject to them on our way home.
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The weather in Baffin's Bay and indeed during all the way to England was
extremely tempestuous. The only place for the dogs was on the topgallant forecastle,
where they were constantly wet and rendered cold by the wind out of the head-sails.
lUnder these circumstances it is scarcely to be wondered that many dogs and pups
died. She had a slicht fit and rolled overboard. Five out of the six pups died. At
Disco we landed all e dogs excepting my pup " lans " or " Boxer," as the men called
him. After leaving Disco lie was removed to a warmer and less exposed position on
the upper deck and appeared to be doing well. About the 5th September lie had an
epileptiform fit, foaming at the mouth, and all the legs drawn together; this lasted a
minute, and lie then appeared quite well. I noticed his evacuations were "pitchy,"
so gave' him six grains of calomel, with the best results. He remained quite well
for nearly three weeks, wlien lie again had " pitchy " and offensive evacuations.
Calomel was again given with equally good result, and lie was kept in the engine
room, where lie had spent much of his time lately. In the course of three or four
days lie being on deck in the sun, I heard him give a whine such as is common with
these dogs when in pain. I went to him, and whilst patting him lie had a most
violent tetanie convulsion lasting nearly five minutes and leaving him apparently
lifeless. I happened to have a bottle of chlorodyne in my hand, and as lie lay on his
side with his mouth partially open I poured about a drachim into it, most of which he
retained. In a few minutes lie lifted his head and looked at me, wagging his tail
feebly, andi then lay quite quiet. I repeated the dose, and in a few minutes he got
up and went into his kennel. Ie had eaten very little food for some weeks, as lie
seemed to dislike the preserved meat on which lie lad been fed since leaving our
winter quarters. I tried him with scraps from our table, but lie ate very little, and
as lie appeared in great pain he was kept under the influence of morphia. The
bowels were confined. The usual dose of calomel having failed, another was given
(16 grains in 24 hours), the only result of which was to produce salivation. A drop
and a half of croton oil was placed on his tongue, which operated in an hour, the
evacuation being a large quantity of perfectly transparent slime and some blood. He
from this time improved, took his food well, even ravenously. The day before
reaching Ireland lis stools again became dark and scanty. Calomel was again given
with benefit. At Queenstown I left the ship, which proceeded to Portsmouth, but
before the vessel arrived the pup had died in a fit.

From the above cases, it will be seen that this disease differs from rabies in there
not being the same inclination to bite, and in the animal taking food and water
eagerly. Whether dogs bitteh by one suffering from the disease become diseased in
their turn is a question very difficult to determine, inasmuch as there was not one
amongst our pack but that was scarred in numerous places by bites. Case No. 7 I
look upon as an exception ; that was evidelntly rabies, and to the circuinstance of his
early confinement within my "lhospital " we owe, in all probability, the safety of our
dogs as well as of ourselves. A brief summary of the foregoing cases may assist us
in arriving at an opinion on this most important question.

Twenty-five apparently healthy dogs were embarked on board ship in the middle of
July 1875, subsequently increased to 27 by the addition of two young ones. We
were given to understand that feeding twice a week was amply sufficient, tlat the
worst possible personal treatment ivas too good for them, and meat in any stage of
decomposition a perfect luxury to their fastidious palates.

Seven-and-twenty animals confined. to a space where the utmost attention was
scarcely sufficient to keep habitable, constantly quarrelling and fighting for dear life,
exposed to sun, snow, dew, and *et generally, and without a chance of a run ashore, it
was not to be wondered at that they began to show signs of disease. The first
attacked was a young female 25 days on board, and she had a fit and died in 13 days.
Others became attacked. One was sunmmarily shot, one ran away and was seen no,
more. Two were accidentally drowned; seven died from the disease; six recovered;
one died mad.

Of the whole number, 12 only were under medical treatment; one had rabies and
died; one so far recovered as to have two litters of pups, and then died ten months
after lier first fit, and two or three days after lier last litter. Two fell into the water
when in fits and were drowned. Two died notwithstanding everything that was donc-
to cure them, and six recovered and were landed at Disco.

The symuptoms were disinclination to move, accompanied by a very contracted.
appearance of the loins, which, however, were not tender to the touch tenesinus, and
scanty pitchy stools.

il 40-d.
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These syniptoms were followed in two or three days by a fit, with foaming at the
mouth. No disposition to bite.

As the disease progressed the fits became frequent and altered somewhat in cha.
racter. lnstead of lying quietly on their side only slightly convulsed, the fits jasted
about a minute, then leaving the animal apparently as well as before. The animal
now struggled violently, the head thrown far back, spine curved deeply in, and the tail
curled over the back, almost touching the head, legs stretched out, teeth exposed,
violent contraction of the muscles of the chest, rendering the cavity greatly reduced in
size and rigid, and thus arresting respiration. These fits sometimes succeeded each
other rapidly, and left the dog so exhausted as to be scarcely able to move, and he diei
in one of these fits. The post-mortem examination showed healthy brain, spinal cord,
lieart, lungs, liver, panereas, and kidneys.

The chest in all cases was exceedingly contracted and the lungs collapsed, and in
all cases where the intestines were examined they were found to contain the " pitchy "
substance noticed above, as forming one of the earliest and most certain symptoms of
the disease, and also ulcerations of the inner surface of the gut to the extent of at least
four inches on cither side of the ileo-coecal valve, which in some cases were found
covered with coagulated blood.

The treatment foundi most beneficial and which I recommend is, on the first signs
of pitchy stools, or tenesmus, give five grains of calomel, followed by croton oil, if
necessarv, and repeated at intervals, until the stools become more natural. If there
appears to bc muich uneasiness, or if the animal whines, I have given 40 minims of
solution of morphia, and kept him under its influence, repeating the dose every four
hours if necessary.

As the patient is generally hungry, I prefer to keep him from roaming, and give
iiiim the best of water and goodi food, in small quantities, and frequently. I think, if
taken at this stage, very few would die. As the disease advances there is less time for
the action of medicine, therefore larger doses and more active remedies must be
used.

In conclusion, I consider the ulcerations in the intestines quite sufficient to account
for the symptoms. The cause of these ulcerations -would be difficult to trace, but the
effect of such, acting as an irritant to the nervous system, and causing convulsions, is,
in my opinion, a highly probable circumstance.
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