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OBSERVATIONS ON THE TEMPERATURE OF THE SURFACE
WATERS OF THE NORTH SEA DURING THE YEARS 1906
AND 1907

BY

FRANK G. YOUNG, B.Sc.

As in previous years the investigation of the monthly changes in the temperature
and salinity of the surface waters of the North Sea has again been conducted, the
observations as before having been taken by the captains of passenger ships on various
routes between North Sea ports.

East Coast INsHORE OBSERVATIONS.

The temperature observations of the surface water along the eastern shores of
Scotland and England have been made by Captain Dawson and Captain Thomson of the
Edinburgh and London Shipping Company, Ltd. Observations have also been taken at
Rattray Head Lighthouse (Mr. Mowat), at the Abertay Light-vessel (Mr. Swadel), and
at the North Carr Light-vessel (Mr. Kirkpatrick and Mr. Wilson).

The following tables shew the mean midmonthly temperatures for the years
1906 and 1907 at various points along the east coast from Rattray Head Lighthouse to
Orfordness—the temperatures in each case being in degrees centigrade.

TaBLe I.—Surface Temperatures at Lightships on the East Coast of Scotland,
1906, 1907 (Mr. Kirkpatrick, Mr. Wilson, Mr. Swadel, Mr. Mowat).

North Carr. Abertay. Rattray Head.

1906. 1907, 1906. 1907. 1906. 1907,
Jan. 6:35 5-48 518 4-77 5:70 5-34
Feb. 5:01 4-33 4-48 371 466 4-59
Mar. 4-67 4-94 4-36 4:80 4-58 5-08
Apr. 5:80 6-18 5-87 643 5:96 6:11
May 7:32 767 7458 SRRl st v T 7:97
June 1062 9:21 9-97 9-38 10-21 9192
July 11-39 11:92 11-99 12-00 1107 11-44
Aug. 12-61 11-86 1280 12-19 12-19 12-00
Sept. 12-63 11:70 12-72 11-86 12-22 11-61
Oct. 11-31 10-89 10-88 1094 10-88 10-52
Nov. 9:29 9-44 10-27 8:69 9-18 9-00
Dec. 7-35 7-58 764 6-24 688 686
Mean 8-69 843 8-69 8:25 849 8:35

Mean of the three stations (1906), 8:62 ; (1907), 8:34,
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TasLe II.—Mean Monthly Surface Temperatures, 1906, 1907, East Coast : Leith
to London (Captains Thomson and Dawson).

é 2 .g B .g 8 H E § % =
e sl BRI 8 E| 22 EEIE DG
1 & e e RReg S| 2| 2l R I8 12| & | &
1906.
Jan. ...| 5-52| 5-60] 5-70| 6-04| 6-64| 6-03] 5:26] 5-76| 5-24| 4-96| [4-78]| 4-73| 5-50 [5-577| 5-58

Feb., .| 4-42 4-44( 4-87| 5-02 5-17f 5-12) 4-78| 5:16 4-91) 4-47} [4-19} 393 4-03] (4-12]] 4-84
Mar. ...| 4-40) 4:54| 4-67) 4-94| 5-16] 5-17) 4-77) 4-95| 4-57) 4-44) [4-35]| 4-22| 4-10| [4-46] 4-66
April ...| 5-67| 5-49| 5-63| 5-75 5-88| 5-69] 5-89 5-97| 6-18 6-22 [6-14] 6-13) 5-78 {6'01] 586
May ...| 7°17| 7-04] 7:05| 7-16| 7-30| 7-63| 8:04| 7-65 870 9-12| [9-41]| 9-70 8-61|[10-01}| 8-01
June ...{10-80,10-29 9-64{10-21;10-91{10-93/10-46/10-02/11-04/11-68/|12-28 ||12-70/12-33/[12-81710- 92
July ...[11:61111-47]11-36/11-79]12-63|12-55/12-69/12-50/13-4314-42/[14-69]/15-00{15-03/[15"42]/12- 87
Augs ... 12'6![12'35 12-15[12-59(13-14{12-70{13:31|13- 75150115 80|[16-59 }|17-1417-27|[17-95]|13-99

Sept. ...[12-°32|12-18(11-94{12-04{12- 43|12+ 73|13-18|13-6814-72(15-12|| 15-44 ](15-65(16-26|[16°19]|13- 52
Oct. ...{10°73(10-91{10-65{10°72|10-76/11-14{11-9812-50/12+ 93|13 -07|[13-64 }{13-74{14-16/[13-96_(11-96
Nov. ...| 8:86] 9-09] 9-19| 9-58 9-42| 9-40, 9-34] 9-67] 9-97110-20|[10-107]] 9-93| 9-98/[10-26]| 9-55
Dec. ...| 6:05 6-44 6-08| 6-55| 6-70| 6-66| 6:16/ 6-16/ 5-50| 5-61) [6-20,| 5-24] 6-02| [4:88]| 6-10 J
Mean ...| 8°35 8-32) 8-24{ 8-53| 8-85 8-74| 8-82 8-98/ 9-35( 9-59{ {9-82] 9-84{10-01([10-14]( 8-98
1907.
Jan. ...| 5-40| 5-57| 5-11| 5-46| 5-26| 4-92| 4-52| 5-50| 4-16| 411} — | 3:10} 3-78) — | 4-91
Feb. ...[ 4-38) 4:28| 4-68| 4-53{ 4-72| 4-30, 4-01| 3-98/ 3-26| 3-74; ~— | 2-94 2-88) — [3-98
Mar. ...| 4:95 4:75| 4-80! 5-00) 5-22| 5-06/ 4-58) 4-58 4-76| 4-40, — | 3:98 390} -— | 4:66
April .. | 5:87| 5-76| 5:61| 5:56| 5-71) 5-81] 6-23/ 6-07) 6-43| 6:63f — | 6-80] 6:91] — | 6-12
May ...| 7-68| 7-38| 7-88| 7-10( 7-30| 7:61| 8:21| 8-16| 8-54| 8-76 — | 9-50| 8-81 — | 8:04
June ... 9-52 9-17( 9-26/ 9-39| 9-26| 9-46{10-11| 9-7310-76/11-60f — ([12-46112-40] — (10-26
July ...[12:02(11-98]11-53/11-93/12°40/12-03/12-08/11-78/12-53(12-98) — [14-03]14-02 — |12-44
Aug. ...[11-86/11-98[12-00/11-86/12-18/12-5912-96{12-91|13-91115-11] — [15-53]15-84 — (13-22
Sept. ...[l1 67 11-60[L1-38/11- 3811+ 66/12-0013-01[13-06/13-66/14-18) ' — [14-7215-09| — [12-78
Oct. ...|10-71110-77|10-72]11-01/11-00 11'0411'9412‘74!12‘7412'98 — (13-19]13-64) — |[11-87
Nov, ...| 9:02 9-24( 9-31] 9-65 9-32| 9-32 9-42| 9-89110-34) 9:91) — | 9-9810-18] —- ] 9-63
Dee. ...| 6°46} 6-90 7-31] 7-57| 7-78| 7-59) 7:36| 7-74 7-50| 732 — | 756/ 7-74 — | 7-40 |
Mean ... 8-29( 8-28| 8-26/ &-37| 8:48| §-48 8:70| 8-85{ 9-05 9-31] — | 9-48 9:60, — | 8-77

The curves drawn from these temperature tables show the following results :—

Comparing the temperatures of 1906 with those of 1907, several marked differences
are noted. A study of the curves shows that along the entire East Coast the minimum
temperature recorded in the early spring was, during 1907, in general, lower than during
1906. Furthermore, this lowering of the minimum was more marked at the southerly
stations than at the more northerly ones. Indeed, at Rattray Head and the Bass Rock,
the minimum temperature in the two years was almost identical, the difference being not
more than {;° C. On the other hand, at Whitby, we find the minimum temperature for
1907 fully three-quarters of a degree lower than in the preceding year, while at Lowestoft
and Orfordness the difference is nearly 1° C.

Again the minimum temperature was reached from a fortnight to three weeks earlier
in 1907. ' At Rattray Head the minimum was a week earlier in 1907 than 1906, at Cromer
it was 23 days earlier.

The maximum temperature at the more northerly east coast stations—from
Rattray Head to Whitby—was recorded about a month earlier in 1907, but from
Flamborough Head southwards the time at which the maximum occurs was approximately
the same in both years. Atall stations during 1907 the maximum temperature was less than
in 1906—the difference in the observations for the two years being more marked from north
to south. At Rattray Head the maximum temperature was ‘25° C. lower, and at the
Bass Rock, Coquet and Flamborough Head -5° C. lower. The greatest differences were,
however, registered off the coasts of Norfolk and Suffolk. At the Dudgeon Light-vessel
the maximum temperature in 1907 was 2° C. below that of 1906, the corresponding
difference off Cromer and Lowestoft being 1'5° C,
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The mean temperature curve compiled month by month for all stations on the East
Coast, between Rattray Head and Orfordness, for the four years—1904 to 1907, affords

an interesting comparison.
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The following table shows the most characteristic differences in these curves during

the four years :—

Approximate,
Year, :
Minimum Date of Maximum Date of

Temperature, Minimum, Temperature. Maximum,
1904 .. .. ..| 46 | Mar lth | - 144 | Aug 15th
0 g veo | 4-5 Feb, 22nd 14-8 Jul. 28th
19068 46 Mar, 4th 14-0 Aug, 17th
19070 et 4-0 Feb. 15th 1343 Aug, 21st

I

In both 1906 and 1907 we have no indication on our curves of the abnormal winter
inlow of warm (Atlantic) water-which was so conspicuous in the early part of
November 1905, and which was then so strongly marked in the records from Rattray

Head lighthouse and the Abertay lightship.

Cross Roure WoOREK.

During the years 1906-1907 temperature readings were made along the following

routes : —

Leith to Christiansand—Captain Stark and Captain Parker ; Harwich to Hamburg
—Captain Hunnisett and Captain Wright ;  Leith to Hamburg—Captain
Grierson and Captain Browne ; Newcastle to Bergen—-Captain Oxholm and
Captain Hovland ; Forth to Aalesund and (1906) to Stavanger—Captain

Syrdahl and Captain Jorgensen ; Hamburg

to Bergen (1907)—Captain

Hensen ; Copenhagen to New York (1907)—Captain Wulff, Captain Hempel,

and Captain Holst ; Ostende to Tilbury Dock (1907)—s.s. V e D’ Anvers.

© B4681
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NORTH SEA INVESTIGATIONS—HYDROGRAPHY.

The results are embodied in the following tables :—
TasLe TIL.—Mean Monthly Surface Temperatures, 1906, 1907, Leith to Christiansand

(Captain Stark),

Year. g “ 17W 0% ‘ 1%2E. oAl T, i S L DR TR IE,
| | | | | |

1906.
Jan. 6:10 6-00 645 i 1] 6:70 525 6-05 5+80 4-70
Feb. 530 620 615 6°20 6:75 595 4-95 560 4-50
Mar. 5-00 5:1h .o 5-30 200 50 5220 4-60 4'Q5
April 4-75 525 5-95 5:95 6:00 600 615 6-30 5+60
May 7-35 7:45 §-00 7:50 7:50 l 7+55 7:95 8-10 870
June 8:95 9-20 9-50 9-60 10-25 10-90 11:20 9'&4‘@ 8-90
July 11-35 12:05 13-85 14-05 14-10 14-00 14-35 13:95 {(12-20)
Aug. 1170 1355 1350 14:35 14-35 1370 13:85 13-50 [(12-80)
Sept. 11-95 12-50 13-70 13:55 13:20 13-30 12:80 12+55 13'25
Oct. 10:60 10-85 1055 1020 10-80 10-95 10-45 10-20 10-40
Nov. 1020 9-60 9-10 900 870 8-80 850 8:70 7:85
Dec. 825 860 8-50 8:15 155 7:40 7:30 7-00 7-20
Mean 8-46 8+87 9-23 9-25 5 9-29 9:05 9-06 8:85 8:35

1907.
Jan. 375 4-80 6:55 8:00 6-95 550 460 3-80 3:60
Feb. 415 R 595 650 585 535 a+25 475 4-20
Mar. 5-00 565 5:05 6-15 5:95 T ] 5 5-45 4-25
April 645 500 7-30 o 9h 6:05 570 580 605 475
May 8'35 650 T 695 6:95 685 7:00 115 T7-10
June 100 H5 855 880 9-20 9-25 9-35 9-70 9-25 10-30
July 12-20 12+55 1100 11°50 13:05 11:90 3170 11:60 11-95
Aug. 12:30 1020 10-70 1170 13:05 128 1255 11:25 12:45
Sept. 1215 1150 1135 11:90 12:45 12:65 12:30 11-40 11:95
Qct. 1E-45 11-10 1105 11-30 11+-50 11-45 1E-10 10-75 10-55
Nov, 1020 10-00 9-35 9-50 9-25 9-45 9-05 9-25 8+55
Dec. 8§50 8+40 835 8+55 8:00 75 7:85 1-85 7-00
Mean 815 8-28 8:66 8-94 9:-03 8:70 8:55 8-21 805

Tasie IV.—Mean Monthly Surface Temperatures, 1906, 1907, Harwich to Hamburg
(Captains Hunnisett and Wright).

Year, 2R, 3 E. 4 B, K 6° E. 3, 8° E.

1906.
Jan. 6°90 6-04 6-58 6-12 4-60 1-14 4-99
Feb. 504 4-88 4-33 4-51 4-34 4-01L 3°45
Mar. — 4-76 4-79 4-56 4-53 599 2:70
April ... 6-85 5-43 6-18 6-41 286 541 509
Mey. ... 873 841 9-02 9-88 9:96 9-42 846
June ... 1078 10-92 11-70 1220 12-21 12-47 13-24
July — 13-52 1451 15-83 15:70 1525 15-46
AR — 1569 16-11 16-93 16-64 15-53 15-82
Sept. ... 1608 15-41 1554 16-34 16-22 16-03 15-67
Oct. 15-07 13-94 13-98 14-00 13:78 14-81 13-08
Nov. 10-87 11-61 11:38 11-16 10-79 10-47 10-70
Dec. 6-70 7-66 00 688 B30 6-21 573
Mean ... - 9-86 10-10 10-40 10-08 9+69 9-58

1907.
Jan. H:31 558 5:18 4-93 4:31 4-24 371
Feb. 3-27 3+45 534 282 2-32 1-50 0+50
Mars .. — —_— - — — - —
April .. — — — — — — =
May ; 8-34 8-36 9-44 10-09 10-38 9-67 9-00
June 11:63 3~10 11-80 12-73 12-90 12-65 12-65
July 1392 1309 14-04 14-66 1450 14-17 14-43
AL s 15-32 1480 15-27 15-76 15-85 100l 1506
Sept. ... 15:95 14-71 14-99 15-26 in-13 ib- 78 1375
Oct. 14-24 14-09 14-12 14-18 13:36 13-56 13-25
Nov. 10-88 11:05 1055 9-85 8-97 8:59 Sl
Dee. 8-15 8-18 l 7-83 720 6-37 996 6-25
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TasLe V.—Mean Monthly Surface Temperatures, 1906, 1907, Leith to Hamburg
(Captains Browne and Grierson).

Year. W, 1MW U A D el (B gl i PEFLE VR CE | TSR

1906.
Jan. | 6:69 1] 6911 661} 642} 604 H-60| 5:83[ 580 5:37{ 4-92| 4-30
Feb. oo BR2CHOL [ CBIS ot 508 | 4°300 4-65 1 4-5FES 404 L4308 - 5730
Mar. wol 476 &£94 | 5721} 5-36 | 520 | 4:96 &4R |- &35 L 400 £ - 4-89 | 3-12
April AR A | IR A 9 e R e R R R S L e e e e B By
May oo N 1) s e 1 ) R B R R IR e T Rl 0 R 8 R B il B ey
June oo |- 10768 1-10-33 ) 10-85-} T0-87 | 11°23 ) 11706 | 1Lab - 11-G3 | 12-00 § 12-51 | 1518
July o] 12°01 | 12-83 | 13-68 | 13-82 | 14-04 | 14-38 | 14-56 | 14-70 | 15:18 | 15-56°| 15-28
Aug. v | 12-86 | 13-5T7 | 14-90 | 15-29 | 15-34 | 15'68 | 15-86 | 16-07 | 1606 | 16-27 } 1689
Sept. .- | 13-01 | 13-31 | 14-10 | 14-52 | 14-63 | 15-25 | 15-50 | 15-45 | 16-09 | 16-21 | 16-10
Qct. e | 11-22 1 11-35 | 11-73 | 12-22 | 13-14 | 13-79 | 13-88 | 14-39 | 14-77 | 14-33 | 13-80
Nov., wu] 948 1 9:65 | 9261 R8T 9804 1072 F11200 11 S80I 1904 11 -49 1] 14
Dec. e B i R ) e i B S R R R R R s e G P e ) o B
Mean we| 884 9:06| 9-39] 9°48| 9-66 | G:84 ] 9:96 | 10-18 | 10:28 [ 10-23 | 985

1907.
Jan. .| 6:32] 6-49| 6-51) 637 6:21 | 6:20| 565 5:92) 565} 4-94| 4-12
Feb. v ETE] 538 565 -2 54 | 453 1Bl S P s £ 2 TS | 1°0d
Mar. wo| 454 496 | 5-25 1 54} 5-60 | 5:40 ) 701 4£-20°1 3-861{ 3-36 1 298
Avpril .| 9585 582 595 6°08) 6-41 | 624 | 5-31| 5:08| 525 5:16 | 5-28
May v TA3 | ~TAE | P29 | CAS L T8 | B2 L SSdaRE RS B TSk 0 U0 (e TG
June el O:56 ] 09729 | 9-56 | 9-92.1,10:13 [ 10:28 | 10:5¢ | 10:86:| k1-36.1 TL-69 [ 1176
July o | 11°40 | 12-04 | 12-13 | 12-24 | I2-59 | 12-82 | 12-77 | 12-86 | 13-23 | 13:68 | 13-91
Aug, .| 11°79 11249 | 12-82 | 12-77 | 12-92 | 13-45 | 13-39 | 13-71 | 14-26 | 14-69 | 15-04
Sept. ..| 11-36 | 11-93 | 12-53 | 12-84 | 13-08 | 13-58 | 13-92 | 14-13 | 14-65 | 1477 | 14-49
Oct. e 11°01 ) 11-53 ) 11-01 1186 | 12-57 | 13-18 | 13-54 | 14-00 | 14-14 | 13-87 | 13-81
Nov. e | 9781 9:54| 9-44( 9-66 | 10-25 | 10-93 | 11-55 | 12-09 | 11-34 | 10-51 | 11-11
Dec, 1257 1 8:10:) 800 { - Teodel T823- | T67 [S5:05 FeR-G0° = B GaTL T el le Hagh
Mean vl 8 8-TR | 892 R0 T < 038 eD Sl BRI OeRD - e gd tl= 50 130

TasLe VI.—Mean Monthly Surface Temperatures at Danish Lightships, 1906, 1907,

Skaw. Vyl Horn Reef,
Year. — :

1906, 1907, 1906. 1907. 1906. 1907,
Jan. 33 33 30 375 a8 45
Feb. 2ih 1-4 2:5 1-0 32 2:0
Mar. 25 2-8 2 24 30 1
April 46 4-9 4-9 1-8 45 47
May 9:6 8:3 9-3 82 88 7:8
June 150 11:6 b 115 116 10°9
July 15-1 145 14-0 13-7 13-9 139
Anug. 16°1 141 16°5 14-6 159 141
Bept. 14:3 121 135 13-9 153 38
Oct. Wi 116 12:2 13:0 13-4 13-4 135
Nov. 85 9:0 9+9 9-4 10-6 10-0
Dec. 6-0 54 61 65 T2 74
Mean 9:1 83 %1 87 9:3 87

34681 i2
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TasLe VIL--Mean Monthly Surface Temperatures, 1906, 1907, Newcastle to Bergen
: (Captains Hovland and Oxholm).

Year. [1° W. 0°30'W.| 0> 0°30/ Eg 1° E. ;1°30' E{ 2 E. [2°30'E.| 3° E. [3°30'E| £ E. [£°30' E.
i ‘ I [
= ‘

1906. |
Jan. .. |6°80| 7-16 |7-31| 738|745 | 7:20|6-92 | 676|635 | 6-39 | 585 | 6-00
Feb. .. |540| 553|568 | 568|585 | 6:01|594| 583|578| 549 |508| 480
Mar. .. | 496 | 5:28|546 | 519|522 | 533|534 | 538|502 4-94|4-61| 4-07
April ... | 556 | 565567 | 574|606| 6-14|6-18 | 6-06 | 662 | 6-58 | 568 | 485
May 6-30 | 6-43 | 6-50 | 6-78 | 6:88 | 6:96 | 7-13 | 7-11|7-13 | 7-21 | 7:06 | 7-25
June .. |9-18 | 9-4L | 9-60 | 9-50 | 9-54 | 959 | 9-84 | 10-03 [10-09 | 10-21 |10-38 | 10-53
July ... [12°16 | 12-06 [12:06 | 11-94 |11-78 | 12-11 |12-69 | 13-05 [13-06 | 12-¥0 [12-32 | 1198
Aug. ... (1300 | 13-30 (1340 | 13-40 (1340 | 13-30 (13-40 | 13-40 [13-30 | 13-40 13-60 | 13-80
Sept. ... [12:98 | 13-40 (1358 | 13-72 [13-80 | 13-80 |13-57 | 13-42 [13-33 | 13-30 (1310 | 13-20
Oct. .. [11-20 | 11-35 |11-40 | 11-50 11-80 | 1203 |11-98 | 1170 [I1-45 | 11-10 |11-60 | 11-70
Nov. .. |9-24| 890 |9:16 | 8:96 | 8-97 | 8-78 | 865 | 8-80 | 8-67 | 8-72 | 865 | 837
Dec. .. |7:32| 7-31|7-19| 7-12 | 7-09 | 7-11|7-21| 7-11|7-11| 7-16 [ 7-04 | 680
Mean .. | 868 | 8:82|8:92| 8:91|8:99| 9:03|9:07| 9:05|899| 894|875 | 861

1907.
Jan. 6:39 | 636|643 | 644 | 644 | 653 (635 | 622|620 | 6-28 641 | 646
Feb. 593 | 6-02(6:10| 613 (597 | 581|577 | 572|566 | 560|509 547
Mar. 6:20 | 6-00 | 5-93 | 6:05|6-18| 610605 | €-03 | 6-20 | 6-45 | 6-43 | 6-18
April 545 | 586 | 6:05 | 6-07 | 6:08 | 6-02 | 6-0L | 5-99|5-96 | 5-94|5-96 | 592
May 6:83 | 655 | 6:45 | 6-49 | 651 | 6-48 | 645 | 655 | 684 | 7-13 | 7-06 | 6:68
June ... [9-51| 939 (9:37| 9-37 [9-27 | 9-23 (9-3L| 9-50 | 9-50 | 9-48 | 9-68 | 10-05
July ... [1212 | 11-86 [11+69 | 11-62 |11-61 | 11-68 [11-81 | 11-99 [12-03 | 11-96 (12-09 | 12-41
Aug. .. [1278 | 12-49 [12-27 | 12-16 [12-21 | 1227 [12-47 | 12-62 [12-63 | 1259 [12-55 | 12-79
Sept. 11-60 | 11-95 (12:01 | 12-10 (1205 | 1210 [12-19 | 11-96 [11-71 | 11-60 [11-68 | 11-72
Oct. 1115 | 1126 (1136 | 11+36 [1136 | 11-46 [11-51 | 11-40 [11-26 | 11-18 [11-10 | 10-87
Nov. 9:89 | 971|968 | 9-52|9-37 | 9-41 | 9-53 | 9-53 | 9-50 | 957 | 9-60 | 9-25
Dec. 7:97| 797 [7-93| 7-86 | 779 | 7-78 | 7-68 | 7-63 | 7-63 | 7-78 | 7-76 | 7-78
Mean ... |8:82| 879 |8:76| 8:76 [ 8:74 | 8:74 | 876 | 8:76 | 8:76 | 880 | 8:78 | 8-80]

TasLe VIIL.—Mean Monthly Surface Temperatures, Firth of Faerth to Aalesund
(Captains Syrdahl and Jirgensen).

Woar, 2 W. J °W. 0. l °E. | *E | #E | 8 | &

1906. :
S 655 | 733 | 756 | 719 | 738 | 810 | 694 | 598
§ob. - .. .| -S4 L et sl 10| e | 670 sos | 165
Mer, . ] Bl Gk S05 1 6-05-1835 |. 510 -|F :500 | 480
B o e eai s ea0 b s ) 665 |F 55 | 540
May 770 | 750 | 750 | 720 | 705 | 705 | 655 | 670
i — M a0 11 | 30| 1158 | 10va -
Sidly — | 1075 | 11-40 1| 9-95 | 10-30 | 1055 | 1165 | 12-60
Bog bR LIl 1375 (3605 ] 1450 (S 1050 ‘1405
Sept. .. .| 12:30 | 11-60 | 1175 | 12:05 | 12:30 | 1155 | 13-05 | 1335
Dot~ .. .| 148 Fa-esd at'1s | 10-93 | 30-60° | 10443 | 10-60 i
Neve . ol 935 Proebd s | 840 | B-50.| 940 955 | 9-40
Dot b o o i e AR AR 1% 698 | 7:15 | 698 | 605
TS R R 908 | 901 | 896 | 897 | 906 | 882 2

1907.
SN2 e 6:85 | 780 | 725 | 720 | 73| 725 | 655 5
Febi &l ol ol 540 | G0 650 | 600 | 610 | 680 [ 605 =
Mot Al bdg i eomicte |l 50 LBl es0 Foo505 R
Aprild ..l 1 %10 | 610 | “ea30 | 605 | 68" 67 | 610 g
May ... o] 730 | 750 | 725 | 735 | 79 | 760 | 660 =
JomE | Thowos treen oWl 910 | B8] 90 Fo9rs e
Julg: ! ... 10'65 | 10-50°} 1075 | 10-75 | ‘11-15 | 11-00 | 11-80 o
g . ot s B et s Foiso ] 10§ s e
Sept. .. ..| 1195 { 1150 | 10:85 | 11-05 | 10-80 | 9-95 | 11-45 i
Dot .. 1 B1o5 1 10868l 10 T 1035 |00 | 955 | 105 ”
Now. .. o l9o5 ! DL UE0 F 9051 9e0 | 900} 940 R
Dée,. . -oiiaaes b s RSy ko700 Lm0} #9001 770 E
Mean . .| 865 | 877 | 86L | 849 | 864 | 853 | 861 =

|
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Tasre IX.—Mean Monthly Surface Temperatures, Firth of Forth to Stavanger
(Captains Syrdahl and Jorgensen).
i
Year, W ' MR s o 2° E. 3 E. 4 E. 5° E.
1906.
Jan. 665 7:00 7-20 7-45 7-50 630 4-55 4-50
Feb. 553 553 587 6:33 620 6-38 5:90 495
Mar. 4-70 5:05 525 540 5+50 5:55 4-85 4-10
April 4-50 600 6-20 6-25 585 5-90 4-70 4-45
May 5280 6-20 6-40 6-45 6:50 650 6-05 53D
June 775 7-70 760 ] 7+60 v-00 9-15 7-00
o ibizes0 | 1275 | 1355 | 1370 | 1410 | 14070 | 15:20 | 1655
Sept. ; — 11-70 3-20 13-10 13:35 12-85 1360 13-25
Oct. 11-30 10-95 1065 10-50 10-50 10-25 10-00 9-85
Nov. 8-85 8-95 ) 9:30 2:05 9-00 8:65 3-45
Dec. 7-10 7-80 8:00 8-00 7-70 7-50 7-40 680
Mean — 8-53 8-89 9-01 9-00 9-05 8:75 8-47
TasLe X.—Mean Monthly Surface Temperatures, Bergen to Hamburg
(Captain Hansen).
£ Lat. |58°00°N.[57° 30'N.|57° OO’N.|56° 30’ N. [56°00' N, |55° 30’ N. | 55° 00’ N.
5 Long. | 6° 30" E. | 6° 43" E. i 6° 55’ E. ‘ T6E |T°16'E. [7°26' E. [ 7° 36’ E
1907. | |
Jan. 4-2 465 |- 6°25 4-80 4:95 | 4+45 3-20
Feb. 3:15 4-25 5 200 4-05 3:00.:1 .. 8:25 2-75
Mar. . 3-35 430 | 390 | 410 3-50 3-40 315
April ... 4-45 4-85 £:50. | 495 4-75 4-85 5:20
May 6-45 6-40 6-35 665 6-70 775 850
June ... 8:60 9-15 | 9-10 9-45 9-45 11-85 11:95
July 1080 12-20 | 1R2-05 12-75 12-40 14-50 14-25
Aop o 12:35 12:95 13:10 13-80 1395 14-45 1385
Sept. .. 12-35 11-85 12-15 13-35 1365 13-80 13-91
Oct. 11-00 11-35 12-25 13-20 13-60 13-70 14-30
Nov. 8-70 9-50 11-20 11-45 11-15 10-90 10-45
Dec. 6-50 7-30 7-40 8:05 725 655 6-00
Mean ... 7:66 8:23 ' 3:58 888 877 9-12 8:96
TapLe XI.—Mean Monthly Surface Temperatures, Ostende to Tilbury Dock
(8.8, “Ville D’Anvers ”).
& Lat. | 51°30'N. | 530N, | srarN. | 520N, | 516N,
o Long.| 1°00'E. | 1°30'E - | 200E | 230E | 2°50E.
! |
1907,
Jan. 535 5-03 620 4-63 363
Feb. — — — —_
Mar. 530 4- 80 4-76 4-71 5-50
April 8:65 677 698 7-32 7-88
May N 9-26 913 9:73 10496
June — =t I — — -
July 16-45 14-70 14-10 14-85 15-90
Aug. 16-90 15-47 15-97 1695 16-92
Sept. 1555 15-63 15°73 15-82 16437
Oct. 12-75 14-08 14-65 14-62 13-78
Nov. —_ = = — —_—
Dec. 7°53 8-98 10-45 g:97 8:30
Mean — —_ — e s
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Tasre XII.—Mean Monthly Surface Temperatures on the Eastern Part of the Route
from Copenhagen to Pentland Firth (on Route to New York), (Captains Wulff,
Holst and Hempel).

Y Lat. {57°52 N.|57°58'N. 58°8' N.| 58° 8’ N’.!ﬁs" 12 N.‘ B8°17 N, 58°21’NJ 58° 25° N.|58° 28’ N.| 68° 32’N.{ 58° 36" N.
€ar.  Tong.|8°00'E. {7°00'E. | 6° 00’ E. | 5° 00 E. [4°00'E, | 3°00' E. |2° 00’ E. .;1“00'1«1. 0°00°  |1°00°W. |2°00° W,

| | |

1907. | ‘ f
Jan. a0 603D 545 S°el] DA E B:05FE 6565 | T-15 {5 T-Th | 8:00| B:00| &80
Feb. 3 1I:70 ¢ 3:13% 3-98| d4-F00 515 F 52751 625 | 6:80;{] 6:8b] 6:70 [ 630
Mar. siap 40 |a8c0hd 285 188 | 2:90 | 3-68 | 433 4:87| 533 | 564 6:04
April il o620 1 5024 beAR L 588 ‘ Gl B:33 1 G0 F 53k 60n (| 6:92 | 183
May i 823D - Rea0-- RS0l TRl e 660 | 660 6200 018 | 5T AR | 968
June R 0 5 5 j 1093 | 10°43 | 9-84 | 9-29 9-28 9357 916 8-89 9:54 9:59
July .| 13-93 | 13:53 | 13-19 | 12:90 { 12-50 | 1233 | 12-11 | 11-81 | 11-58 | 1133 | 10-99
Aug. S0P 18-38 | 13-200 1981 | 12463 12°20 0 1201 | 11-9@ | 11-44} 10-85 1 10-38 | 1021
Sept. viof 11°45 | “9-057 - 990 1015 [ 10-35 | 10-30 | 10°27 | 10-30 | 10-75 | 10-80 | 10-50
Oct. cons 12:00 | 12:157] 13:95. | 1140 F 10: 90 10:75 | 11°00 | 10-75:| 10°45 { 10°45 | 1}-60
Nov. e 11°05 | 10-700] B3 1 90N - Uzds i 355 | - 90004 9-50 (1 9-50 (~19:78  10:00
Dec. it 2050 ¢ Dea08 - Fe10c)  Telnhe Telil 5710 ! i e e R TR G 8 B (8 B £ T
Mean il 913 I B68 | 820 BRI 820 8:30 ] 347 l §42 | 850 868 &7

An examination of these tables bears out the remarks made when considering the
surface temperatures of the stations on the East Coast of Scotland and England.

Especially at the inshore stations on our cross routes is it noticeable that the
temperatures during the early months of 1907 were much lower than during the
corresponding period of 1906. For instance a study of the Harwich-Hamburg route
shows us that during February 1906 the mean temperature on this route was 4'35, while
a year later it was about a couple of degrees lower, namely 2-45.

Further north this difference in the mean monthly temperatures for the two
years under consideration was not so well marked, although still noticeable to an
appreciable extent. Thus, on the Leith-Christiansand route during February 1906 the
mean temperature was 57, during February 1907 it was 5-2—a difference of only half a
degree. Again at the Leith-Aalesund stations the mean temperature during February
1906 was 6'0° C., and only 5'4° C. during February 1907. In the autumn months also the
temperature of the surface waters was less in 1907 than in the previous year. On the
Harwich-Hamburg route—the most southerly line of stations for which we have readings
for both years—the following table gives the mean surface readings for the four months
when the temperature was in the region of its maximum :—

1906. 1907.
July e dde LR 15'1 " 14.1
August ... 161 154

September 159 151
October ... 339 139

On the Leith—Christiansand route the mean surface temperature for the same four
months of the two years was as follows :—

1906. 1907.
July ... ohe ‘ot 120 12:0
August ... 13:7 dos 11-9
September 130 119
October ... 106 11-4

A comparizon of the temperatures for the two years shows accordingly that during
the earlier months of 1906 the temperatures were higher than during the corresponding
months of 1907, as were also the temperatures during the summer and autumn months,
We also observe that these temperature differences were more marked in the more
southerly shallower portions of the North Sea basin.

Harmonie FormuLz,

The harmonic formule derived from the mean monthly temperatures at the
different stations at which observations were taken have been calculated by Fourier’s
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equation in the simplified form
f(ﬁ) = Ao -J- a,Sin (9 + el) + Ay Sin (29 + 32) 4

These harmonic formule give us the mean annual temperature, the half range and
the phase of each curve—factors which give us in their turn the mean maximum
temperature, the mean minimum temperature, and the approximate date of these. These
latter factors have been calculated for each North Sea station at which temperature
records were made during 1906 and 1907, the results being included in the following
tables :—

TasLe XIIL.—Harmonic Constants for Mean Monthly Surface Temperatures at
Scottish East Coast Lightships, 1906, 1907.

|
: Mean Approxis
Station. Ltongl- Latitude, | Year.| A. X ﬁ::? | Mini- e. mate date | , e,
ude, of Mini-
mum, | mum, S
|
North Carr Lightship ... |2 33 W.[56 18 N.|1906 |8°69 | 3-98|12-67[4-71!47 3| Feb. 27|25 79
1907|8-43|3-77|12:20(4-66{48 14| ,, 26]-16 3
Abertay Lightship v |[241 W, |56 27 N.[1906 (8:09 4-22)112'91|4-47|46 3| ,, 28|23 |—47
1907 (825|429 |12:5413-96 49 27| ,, 25|-247| 75
Rattray Head Lightship 149 W.|57 37 N.|1906 | 8:49|4-00({12-49|4-49!50 47| ,, 23|-02 74
1907|8-35|3-63|11-98|4-72 /44 3| Mar. 2|-075| 58
i

TasrLe XIV.—Harmonic Constants for Mean Monthly Surfice Temperatures,
Leith to London.

I

1- Approxima,tel

|
: | Mean & Mean
Station. A | Ay Maximuam, Minimnm.\ % ‘ Mcilgga?:fn Ay Oz
s e
1906.
Bass Rock ... 8-36 | 4-24 12:59 41:11 53 -3 -|-Feb, 21 25 | 48 11
St. Abbs 832 | 413 | 1848 | 419 P08 e, 8 11 6 03
Longstone ... 8-24 3-89 12518 | <435 49 43 R e e S
Coquet Island 853 3-90 | 12:43 | 4-63 49 35 il +38 39 58
Sonter Point 8-85 4-04 12-89 4-81 DR el 62 67 50
Whithe - = el 8274 4-15 12-89 4:59 52 21 B e 38 65 56
Flamboro’ Head ...| 8-82 4:63 13:45 4-19 it e 17 ORI 1 | 3D -9 7
Spurn Point sl 8198 4-64 13-62 4-34 48 56 PR 58 =11 24
Duadgeon Light ...| 9-36 5:89 1473 | 3-97 54 13 o 20 61 |—18 58
Ceomep - = ol s | 28259 5-98 1552 3-66 56 e ] 83 1—-18 38
Newarp Light ...| 9-82 625 16-07 3:51 56~ 8 S N ‘40 |- 5 53
Lowestoft ... o] 9284 639 16-23 | 345 53 29 - 51 3 50
Orfordness ... <zt L] 662 16-63 3-39 5219 i Bl - 56 1 4
Sunk Light vis] 10713 673 16:87 | 3-41 58 30 SR | 68 5 14
1907.
Bass Rock ... 8-29 3-86 12-15 4+43 5.4l - 21 05D i
St. Abbs Head 8-28 3-88 12-16 4-40 48 52 Sl 12 84 18
Longstone ... 8-26 3 12-03 4-49 47 =48 o) - 28 085 47 52
Coquet Island 8-37 3-80 12-17 4-57 Pl D 21 48 49
Souter Point 848 3-86 12-34 4-62 47 38 ‘ .28 196 84 44
Whitby . wu| s BodR 4-08 1256 4-40 R B e R ‘014 68 58
Flamboro’ Head ...| &:70 456 13-26 4-14 B9 gl 34 76 35
Spurn Head 8-85 4-48 1333 4:37 Bl 5 Mar - -39 68 45
Dudgeon Light 9-05 5:12 14-17 3-93 o o dlssl by Feb. 84 61 68 27
Cromer 9-31 551 14-82 380 o4 O o inil) 38 86 31
Lowestoft ... 9-48 6:17 15:65 33 57 22 AT 56 23 20
Orfordness ... 9-60 6:24 15-84 3-36 54 24 =20 | 44 62 5
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TasLe XV.—Harmonic Constants for Mean Monthly Surface Temperatures,
Leith to Christiansand.
. ; ‘ Mean ‘ Mean i { Approxxmate
Longitude, Latitude. A, l A, Moo ‘ M ichain, i ‘ M?if; ?lfm ‘ 4, e.
| |
i L e | :
1906.
2. 56 18 N. | 8°46 3163 12-09 483 T 38 =4 Mar. 8 [" 2D | —T0
1w, |56 33N, | 887 | 385 | 1572 | Bop |4 48| o 3 ; 69 | 55
OW. (56 40N.| 923 | 4-02 | 13°25 | 521 |49 14| Feb. 25 97 55
1E |5 50N.| 925 | 409 | 13-34 5:16 | 48 57 . 25 | 1-36 52
2 K, 8 OLN. 1 92 4-09 13-38 a:20 .53 80 ol ‘ 1227 52
3E. |57 1LN.| 905 | 438 | 13-43 } 467 |55 55 A e 48
4B [57 2LN.| 9:06 | 447 | 1353 | 4:59 |58 17‘ e 16 | ‘86 70
5E {57 %2N.| 985 | 4:33 | 13-18 i 4:52 | 57 16 - 19 <87 58
6B |57 43N.| 835 |47 | 183-05 | 365 |55 57| , 18 | 60 [ 45
1907.
S 4 - 8:75 | 42 | 1300 | 4350 |51 85 v 2% e 8
1w . G281 O8T EAA60E 471 18940 , 6 o hee | 31
0w. o 8:66 | 270 | 11-36 5:96 | 41 33 i 18 17 | 85
o3 — 894 | 300 | 11°94 | 594 |34 32 w I -59 59
Sk e 9-03 | 377 | 1280 | 526 |44 54 = ey i 71 ‘ 39
3 E. s 870 | 392 | 12-62 478 |44 4| Mar. 2 45 11
4E. % 8:55 | 3:-87 | 1242 | 4-68 |48 8‘ 20 l 33 | 0
5E | - 821 | 364 | 11'85 €57 |58 87 ., 15 - 26 69
e 8§05 | 448 | 1253 ‘ 3-57 ‘52 59| o2l ! 92 ‘—87
— ’ :
TaBLe XVI.—Harmonic Constants for Mean Monthly Surface Temperatures, Harwich
to Hamburg, 1906.
3 : Ariah Moan J “Approximate
Longitude, Latitude. A, A B A | Misdmim Midnait;; r(::: : A, e
| 1 ‘
1906.
3E |52 40N.| 9:86 | 565 | 15-51 | 431 (43 45| Mar. 2 | 37 | 1
4E |53 6N.[10:10 | 581 | 1591 4:29 | 48 55 Feb. 25 30 | 11
5E |53 30N.|[10-40 | 6:28 | 1668 4-12 (53 40| , 20 44 28
6E |53 45N, [10:08 | 6:53 | 16-61 3:55 | 55 36 \ Eal -36 3
TE |53 53N.| 969 | 672 | 1641 2-97 |56 14 AR ‘43 8
8B |5 59N.| 953 | 678 | 1631 2:75 |54 31 . 10 45 | =19
1907.
9 E. s 9-41 | 651 | 15-92 2:90 145 0| Mar. 1 15 | —23
B E = 9-47 | 590 | 15-37 3:57 (43 29 \ Dol 42 91
4 E. s 9-78 | 5:'8¢ | 1562 3-94 |50 58 o -35 50
5 E. — 977 | 625 | 1602 3-53 |56 41 et .26 46
6 E. — 9-23 | 668 | 15-91 255 |59 6 . 15 ‘11 | =15
7 E. i 885 | 678 | 1563 2:07 |58 8 T 24 | —22
8 E. — 866 7-09 15575 iy e T M 104.. | =20

Tasrk XVIL—Harmonic Constants for Mean Monthly Surface Temperatures at

Continental Lightships.

’ Approxi-
M M
Station. Tedilh | Tavgllls 1 veskinky | A, :| Mxst ddiak| o, e v BF Wy L
mum, | mum. mum, |
|
[ ] ‘
Skaw Light 57 46 N.[10 43 E.[1906|9:10{7-01{16-11|2:09 (63 50| Feb. 10| -93 |—55 58
Vessel. 1907‘8'30]6'31 14:6111+99|58 33| ,, ..15]+49 9 29
Vyl Light 55 236 N.| 7 45 E.[19069-10 6-92(16-02(2-18(54 42| , 19-23|—-74 45
Vessel. ; 1907‘8'70 6:a9 [d5=2dr 211 | 52 4310 g 2L| 57 |¢ 19 49
Horns Reef 5534 N.| 7 19:5E.|1906(9:30|6-56(15-86(2-74(50 3| , 24|-12 8 16
Light Vesgel. ‘ 1907\8'70 6:25114-9512:45147 24| ,, 271-67 - 1 38
: | |
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TaBpLe XVIII.—Harmonic Constants for Mean Monthly Surface Temperatures.
Leith to Hamburg.
L I Approximate |
4 f M, M |
Longitude. |  Latitude. i Ma.xiexﬁ?lm. Minieliﬁm. : M?g?gl:ﬁn_ A i X
|
1 I
a ‘ o { Q ’ | [+]
1906.
2 W. bb A=) N 8-84 4-00 12-84 | 484 44 24 | Mar, 2 62 76
1W. 55 49 N 9-06 4-27 1333 ‘ 4-79 44 - F o 83 59
0 D el N 9-39 4-67 14-06 472 47 48 Feb. 26 1:06 41
1E. Do 20N 9-48 4-84 14-32 |  4-64 49 5 e 05 30
2 E. 12N, 9-66 g | 14°87 | 4+45 49 20 FEE dr 23
3 E. DTN 9-84 566 1550 [ 418 | 48 37 L en *53 11
4 E. 54 49 N. 9-96 5-82 15-78 ‘ 414 | 45 51 g +33 41
0B 54 38N, | 10-18 596 16-14 4-22 43 58 | Mar. 2 20 —35
6 K. 54 28 N. 627 16°55 l 4-01 45 16 v | 13 =26
TE. 54 16 N. 6°-51 Ehd - | 29472 49 28 Feb. 25 * 93 —-20
8 E. b4 2 N. 9-85 697 1682 |- 288 1753 ol v | 38
1907.
2W. —_ 844 11-88 500 (40 3R Mar. 5 60 -18
1W. — 572 12-48 4-96 4 52 T 45 73
0 - §:92 12:6¥ Bl 41751 gV +29 63
1M, e 9-01 12:91 Ty | 44 53 . * 3D 25
2 E. —_ g1 13:31 L | 45 50 Feb. 28 «35 —26
3 E. —_ 9-38 13:95 4-81 44 42 Mar. 1 25 87
4 E. — 9-34 14:34 4:34 | 41 56 i g 38 39
5 E. = 9-53 1496 | 430 |23 &l oL s b 4B} 18
6 E. —_ 9-h5 15-16 3:94 |43 54 B 49 18
TE. - 9:34 15:41 327 49 13 Feb, 24 49 17
8 E. — 920 15-66 2-04: 1251 R0 s 13 29
TaprLe XIX.—Harmonic Constants for Mean Monthly Surface Temperatures.
Newcastle to Bergen.
= . Mean Mean Approximate
Longitude. | Latitude. Maximum, | Minimum. Mci]ﬁii;;(t’).fm. A, €
1906.
1 W. — 12=71 4-65 41 53 Mar. 4 | 19 12819
0 — 12-93 4:91 142 42 T i 95 . 130 21
18 - 12:97 | 501 (42 40| , 3 | -8 |20 29
2 E. — 13-03 5:1E ' 47 6 Feb, 27 87 ; o= 29
3 E. — 13:12 4:86 | 58 48 | s 1] ' Ay T 2 )
4 E. — 13:15 4-35 | 49 23 | » A 61 Y e
1907,
1 W. —_ J+02 TRl 5:30 | 42 14 | Mar. 4 i oy R
0 — 3-43 | 12:19 gt Ayl L g 49 | 30 58
1E. —— 3:38 12+-12 536 5 e b 45 L) *54. 21 3
2 E. — 307 3233 5:19 | 41 36 Py - shd w120 26
3 E. — 008 12-98 524 | 44 58 i o b iR R
4 E, — 3ol 12-29 527 45 57 Feb. 28 26 48 3

34681
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The Forth to Aalesund.

TasLe X X.—Harmonic Constants for Mean Monthly Surface Temperatures.

. Approximate
g : M M
Longitude.| Latitude, A, A, Maxiet?lrlllm. Minf:mﬁm. Mﬁljﬁ ll;’fn A, €.
: 1906
1w |35 30N.| 9:08 3-15 12-23 5:93 |45 56| Feb. 28 -39 66
0 58 20N. ;| 9:01 3-25 12-26 5:76 |49 27 w20 1-00 45
1E. 59 10N 8% 313 12:09 5:83 | 48 57 ) -85 32
2E. | 607 ON |- 8Dy 3:27 1224 370 |49 47 ! 192 42
3 k. 60 45 N. | 9:06 3:35 12-41 5:71 | 48 28 w20 =0 62
4E |61 33N. | 882 4-22 13-04 4-60 |45 9| Mar. 1 94 51
1907,
2W. |56 40N. [ 8-65 3-32 11:97 5:33 |36 40| Mar. 9 01 31
LEW 00 w80 Nog[=2 8- T4 2-75 11:52 6:02 i 37 55 A -30 30
0 58 20N, | 861 | 262 | 11-23 599 | 41 50 i 38 77
¥R, 259 SO N. L5 8- 49 2:73 11-22 5:76 | 40 59 R 41 "
2E |60 ON.| 864 249 11-13 6-15 ‘ 46 14 | Feb. 28 -39 72
3E. |60 4>N.| 833 2-07 1060 6:46 | 46 19 5 28 48 87
48 |61 33N.| 861 g 173 550 { 42 40| Mar. 3 35 50
TaBre XXI.—Harmonic Constants for Mean Monthly Surface Temperatures.
The Forth to Stavanger.
" |
| Approximate
. . M M
Longitude. Latitude. A A, Muf;];m. Minire::m_ \I M?ﬁiﬁ gfn . A €,
| |
Q Q ‘ ° I (-]
1906.
25w, |56 22N 1> 848 3-59 1197 | &79 29 8 Mar 17 -39 47
1W. |56 44N.| 853 | 359 | 12:12 | 494 [35 35| , 10 70 42
0 976 Ni |- 889 3-80 12:69 | 5°09 |38 36 | e ] 1-14 30
1E. (57 27N.| 901 | 87 | 1276 | 526 (39 39| , 6 | 121 | 25
2 E. 87TV 48 N&( 9:00 388 12-88 } 5-12 | 40 47 | g 1-40 37
3 E. o8 TR NE | 005 4-16 495215 480 47 718 | Feb. 2% 1-45 44
4 E. 23 29N. | 875 4-96 gos(18 [ 37977748 25 | e 1:52 40
5 B. 58 49 N. | 8-47 556 14-03 ‘ 2-91 |49 22 # 5 29 2-19 42
TasLe XXIL—Harmonic Constants for Mean Monthly Surface Temperatures.
Hamburg to Bergen.
Approximate
. ; M M
Latitude. | Longitude. ' Ay A% Maxiﬁim. B ; M(iiﬁ;l gn ' A, | ey
Ey e T
1907.
o =N T 36:1. 19806 6:29 15-25 207 558 b Feb. 21 * 66 44
35 30N. | 7 26E. 9-12 6-09 15:21 3-03 |49 56 » 24 ‘32 |—16
obs T N.L 7 16 E; | B-T7 5-48 14-25 3-29 l 80 223 |- Mar, 7 21 |72
630N.] 7T O6E.| 888 527 14-15 3:61 |38 55 Bl 12 69 50
57 ON.| 6 55E. 8-58 4-60 13-18 3-98 |35 54 £ =il -39 |—86
ST30N. | 6 43E. | 8-23 4:48 12-71 375 |44 38 e -28 58
8 S WLHE B, 30 K, 766 4-67 12-33 2:99 |4 49 T 17 |—35

T
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TasLe XXIII.—Harmonic Constants for Mean Monthly Surface Temperatures.

Ostende to Tilbury Dock.

75

; o o Maih Mean + | Approximate
Longitude. | Latitude, A, 5 = S ae i | Pl e, M(ilgtiilen gfn : A, e
o ! o ! | h ! o ’ o '
1907.
1 B[ 51 30 N 10:27 | 6:30 | 16-57 I 2°97 164" 8§'| Feh. 10 £29 69 41
130K |51 30N, | 10-13 5:90 « 16:03 4:28 .1.51 38 R +32 33 26
2 K. | 8l 24N, 10:34 | 5-81 16:15 4:53 (4 31| Mar. 20 46 24 21
230E |51 20N. | 10-51 629 | 1680 428 o51 40 [ Feh, 522 56 33 42
250E, [ 51 16 N. 10-35 I 6-738 i 17213 3:57 .| 62 b2 o -49 64 19
|

TasLe XXIV.—Harmonic Constants for Mean Monthly Surface Temperatures.
Copenhagen to Pentland Firth.

: [ A imate
- ; ‘ Mean Mean L
Longitude. Latitude. AL A, Mis it Mt mid: ; e, ‘ M%:ti]em?fm. A l e,
| !
siedes el SN | 9 ki s
10U

8 E. ol DN, 9:13 4-90 14-03 4-23 | 45 45| Feb, 28 1-71 |—18
7 E. 27 58 N. 8-68 4-54 13-22 4-14 | 46 26 ‘ o I8 157825
6 E. bBie3eN; 8-25 4-58 12-83 367 54 31 i a8 | .95 |—36
5 E. 58 . 8N, 814 4:33 12-52 3-86 |50 4| y 23 89 |—45
4 E. 58 12 N. 8-20 3-88 12-08 430 na A5 =31 | G 20 ‘68 |=170
3 E. 928 17 N. 8-36 349 11-85 LINTA G 0= Mar. -1 ‘66 |—T79
2 E. 58 21 N. 8-47 326 A i fad i b Sy | ‘69 88
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The values obtained for the mean annual temperature (A;) during 1906 and 1907

have been charted, and the corresponding isotherms drawn.
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A glance at these two maps shows that during 1907 the mean surface temperature
over the whole North Sea aréa was much lower than it was in the preceding year.
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Fic. 4. Mean Surface Temperatures, 1907.

In 1906 (Fig. 3) the 9° isotherm runs in a line from Flamborough Head almost due
north to Lerwick, thence looping across to within some 40 miles of the Norwegian Coast,
from which point it follows the contour of the land to latitude 57° on the Danish seaboard.

In 1907 (Fig. 4) the area embraced by isotherm 9° is much more limited. From the
Lincolnshire coast it runs N.N.E. to a point in latitude 56° 20’ N., longitude 4° K., and
thence nearly S.K. to latitude 55° on the coast of Denmark. The isotherms of 9-5° and
10° are also much curtailed in 1907, though to a less degree than isotherm 9°,

These facts are in the main attributable to the more severe winter experienced over
western Europe in 1907. This would naturally most affect the waters off the coasts of
the Netherlands and Germany, firstly, because the North Sea in these parts is shallower
than is the case further north, and thus would be the more readily subject to fluctuations
in the temperature of the atmosphere ; secondly, the diminution during 1907 would be
more noticeable off the continental shores on account of the relatively larger proportion
of cold fresh water passed into the sea by the rivers of Germany in contradistinction to
the comparatively small amount poured into the deeper parts of the North Sea by the less
voluminous east coast rivers of Britain.

For these reasons, then, we find that yearly differences of temperature are greater
and more extreme in the southerly portions of the North Sea. This fact is borne out by
the observations for the two years ; for while we have seen that on the Harwich—-Hamburg
route we had large differences in the mean minimum temperature for the two years under
consideration, on the Leith—Christiansand route the differences were much less.




MEAN RANGE OF SURFACE TEMPERATURES, 1906-7.
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In the remaining charts (Figs. 5 and 6), I represented the values for the mean
annual range of surface temperature (A;) for the same years, 1906 and 1907. It will be
seen that these two charts are, in a given way, closely similar, with this difference, that
the corresponding contour lines are thrust somewhat further to the north in 1907 as
compared with 1906. In 1906 the contour line indicating a mean annual range of 4° C.
appears somewhat to the south of Shetland, in 1907 somewhat to the north thereof ; and
in 1906 a range of 14° C. appears in the neighbourhood of Heligoland, where the chart for
1907 shows 13° only. The general agreement between the two charts, and their general
correspondence with the somewhat rougher and preliminary one for 1905 (already given
in our Second Report, p. 195) indicate that we have now learnt with considerable accuracy
the normal distribution of this particular phenomenon over the whole of the North Sea.




