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PREEAGE.

In the present work, I have collected the results of the hydrographical and biological investigations made by me in soms
the fiords in the north of Norway, in the winter of 1899 and 1900, when at the cost of the Norwegian government and the Ber
Museum I made investigations in the fishing waters of Lofoten. For this purpose, I hired a little steamer ,Gunnar Berg“ from Jam
to the beginning of May, 1899. During these months, observations were made in the Vest Fiord and in the sea beyond Lofo
Vesteraalen, Senjerf and Finmarken. Several fiords were also visited, as for instance, the Kirk, the Ogs, the Kanstad, the Sag,
Tys and the Ofoten Fiords, Skjomen, Rombaken, Malangen, Lyngen, Kvewenangen (including the Jokel Fiord), the Porsanger Fiord

In the winter of 1900, S/S , Asbjorn Selsbane“ was hired for one month, so that investigations might be made in the fisl
banks which would furnish material with which to compare the results obtained the previous year. We were also able to visit
Morsdal, Salten, Skjerstad and Folden Fiords. Of these, the Skjerstad Fierd proved to be especially interesting.

The following apparatus were used:—

1. Dr. Perrerson’s water bottle and meter wheel,

o

A cerab with 1000 meters af bronze-line,
3. German nets for plankton gatherings,
4. Dr. Perersex’s closing net,
5. Dredges and a small trawl for zoological gatherings,
G. Lines and ropes. .

The dredges and trawl were drawn up by the steam winch, but we took in the water bottle and the plankton nets v
one worked by hand.

I had a very capable assistant, Mr. Niens HaacenseN, both winters, he rendered very great service in many ways.
the sake of uniformity, I took all the temperatures personally. In determining the zoological material, T have had many helpers,
wegians and foreigners. But, unless otherwise stated, T am personally responsible for the arrangement of the species, and for the rema
which, in some cases, are added. I am especially indebted to my friend, Mr. . Joraexsex, for his exceedingly careful treatmen
the Protistplankton and the Diatoms in the Bottom samples.

To the following naturalists, I also wish to tender my hearty thanks for their kind assistance, viz:—

A. Arprnnor, O. Broexkar, Miss K. Bosxxevie, Epw. Browse, O. Carncrey, R. Conuerr, M. Fostie, HervaAN Frir
James Gries, R. Harrmeyer, Jonax Kimr, Haxs Kimg, J. Hurrrenor-Kaas, G. W. R. Levinses, W. Luxpsrck, R. C. Puns:
G. O. Sars, J. Seares Scuxemer and Hr. OsTERGREN.

My thanks are also due to the Norwegian government officials and to the managing board of the Bergen Museum, for hax
been by them enabled to undertake these investigations. Finally, I would especially thank the Director of the Bergen Museum,
J. Bruxcaorst, who has, in so many ways, given me valuable assistance.

Bergen, %1 1904.
O. Nordgaard.
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ERRATA.

Page 3, line 2 from foot, for 150 m. (sample nr. 154), read 180 m.
— 9, for Landego 8° 19’ E, read Landego 14° 4’ E.

— 9, for Arno 30 15’ 1, read Arne 14° E.

— 10, line 2 from foot, for Et§, read EbS.

— 172, line 21, for Rhamphostella, read Rhamphostomella.
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NOTES.

The water samples were taken by means of prof. Perrerssox’s water-bottle and the titration has been made at the laboratory
the Bergen Biological Station by Messrs. Trosas Maramesex (samples of 1899) and Raeyar Barwax (samples of 1900) according
the methods of prof. Perrerssox. I have made every temperature observation myself with a termometer of dr. H. Guissuer Nachf.
. MtnLer in Bonn.

The distances of the tables are expressed in nautical miles (= 1852 metres).




A.  Observations at the Northern Coast and in the Northern Fjords.
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Ostnesfjord, 1 10 | 2.2 | 18.84 | 34.09 | | 150 19.73 | 35.68
1 20 | 24 | 18.84 | 34.09 f [ 200 | 19.84
! 80 | 83 | 1891 34.22 | 250 19.84
1 40 | 3.4 | 1891 84.92 , 800 19.88
\ 46 | 3.5 | 18.95) 34.30 ‘ " | 830 19.88
b} 4.7 19.10 | 34.56 ‘ Ofoten II. 258 0 18.87
Tolstad. ‘ 0| 25 \ 18.84 | 34.09 : | Between Bogen 20 | 18.87
Ostnesfjord. i 10 | 2.7 | 18.84 | 34.09 | 33.2 ‘ and Ballangen. 50 18.87 ;
| 20| 2.8 | 18.84| 34.09 ‘ 80 | 18.91 | 34.22
| 80| 8.4 | 1895 83430 ' 100 | 1940 35
| 40 4.0 | 18.99 | 34.36 | 120 ‘ 19.65 | &
| 50 | 4.3 | 19.03| 3444 83.58 ||| | 150 19.78
| 60 4.6 | 19.07 | 34.50 | 33.65 | | 200 19.80
80 | 55 | 19.23] 34.79 | 3392 | 501 | 250 19.84
100 | 6.5 | 1950 85.27 | 3438 [ 302 Rombaken I. 0 18.80
120 6.7 19.58 | 85.41 | 34.52 ||| 303 | At the head of R. | 10 18.84
Helle. 0 2.1 18.84 | 34.09 | 33.25 | 304 [ ‘ 20 18.8:4
Ostnesfjord. 10 22 | 18.72| 33.87| 33.04 ]| 305 ‘ 30 ; 18.84
20 2.3 | 1880| 34.01| 33.18 | 306 40 % 18.84  34.09
30 25 18.80 | 34.01| 33.18 ||| 307 i Rombaken II. 0 L 18.84 gigg :
40 | 2,7 | 18.80| 34.01 308 Abreast of ytre 20 i 18.84 ! 33.21
50 | B.75 | 18.95 | 84.30 i 309 Sildvik. 20 0.7 18.84 | 34.09 | ‘2_'
60 | 4.3 | 19.03 | 34.44 310 80 | 0.7 | 18.84 (ﬁ(’)z i;gv
80 5.4 | 19.09 | 34.54 311 110 0.6 | 18.91 | 3422 33.37
100 | 6.4 19.32 | 34.95 : ! | 312 Rombaken TIIT. 0 1.4 | 18.87 | 3414 33.30
120 | 6.7 | 1954 | 35.834 | 34.45 | 313 Inside Oijord. 20 | 1.4 | 18.87| 3414 33.30
140 | 6.7 | 19.62 3548 3459 || 314 | 50 | 1.4 | 18.87 | 34.14 | 33.30
| 315 { 80 | 1.4 | 18.87| 34.14| 83.30
Henningsveer. 10 | 8.4 | 18.98| 34.34| 33.49 !l 316 | I 100 | 4.8 | 1928 34.88| 34.01
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1899 %, g%g :‘5: 3;3 ‘5‘; Saline contents l ] 1899 2 g;ﬁ-é j—é % g Saline contents
g dgglge®|l———F " E |Rgg8|lgr™
Locality g las8|iz3| o | salt | saie ||| N Locality 3 |2238|%eg| o | sas | sae
Date S |BEgx|EXS| per | per | per Date S |52 a|E=E] per | per | per
AT zlnge litre | litre | mille AT elE8y litre | litre | mille
February | Rombaken IIL  |Metres| Metres co ! February Reine L Metres| Metres| C?
120 | 6.0 { 19.54| 85.34 | 84.45 ||| 392 23 120 | 6.5 | 19.69| 85.60| 34.70
150 | 6.0 | 19.69( 35.60| 3470 ||| 293 150 | 6.2 | 19.91| 86.00| 35.08
i . 200 | 6.0 | 19.69 85.60| 3470 |} 394 180 | 6.2 | 19.91 86.00| 35.08
250 | 6.0 | 1976 35.73 | 84.82 ] 395 . Reine 1L 180 0| 8.0 | 19.12| 8459 33.73
800 | 6.0 | 19.76 | 85.73 | 3482 || 896 8 miles OtS of R. 20 | 3.1 | 19.12| 84.59| 83.73
9 Skjomen I. 40 0| 1.9 | 1891 | 84.22| 33.37 ||| 897 50 | 45 | 19.29| 84.90| 34.02
At Elvegaard. 20 { 1.9 | 18.84| 34.09| 83.25 ||| 398 80 | 5.0 | 19.44]| 85.16| 34.28
40 | 2.0 | 18.94| 34.27| 83.421| 399 100 | 5.6 | 19.51] 8523 | 84.40
Skjomen II. 150 0| 1.8 | 18.99| 34.36| 33.50 ||| 400 120 | 6.8 | 19.72| 35.66 | 84.75
Abreast of Rontind. 20 1.8 | 1891 | 84.22| 838.37 ||| 401 Reine III. 85 0 2.7 | 19.04| 34.45| 33.59
50 | 1.8 | 18.91| 3422 83.87 || 402 4 miles OtS of R. 20 | 8.7 |19.19| 84.72| 33.85
100 | 1.7 | 18.91| 3422 83.37 ||| 403 50 | 4.5 | 19.88| 84.97| 34.10
150 1.7 | 18.94| 84.27| 83.42| 404 85 6.1 | 19.55| 35.86 | 34.47
At Frostisen. 0| 1.7 | 1894} 84.27| 3342 March
At the head of the 405 1 Evenstad L 157 0 3.9 | 19.31| 84.98 | 34.06
Skjomenfjord. 406 7 miles SO of 20 | 8.9 | 19.31| 84.93 | 84.06
Ofotenfjord. 550 | 6.3 | 19.95| 86.07 | 85.14 ||| 407 Lofotodden. 50 | 4.3 | 19.40| 85.09| 3421
Abreast of Skarstad. 408 80 | 4.5 | 19.47| 85.22| 34.34
13 Stremmen 1. 80 0| 22 | 19.02| 3442 38.56 ||| 409 100 | 5.55| 19.62| 85.47| 34.5€
At Henningsveer. 920 | 2.3 | 18:94| 34.27| 33.42: 410 120 | 5.8 | 19.65| 85.53 | 84.64
50 | 3.3 | 18.94| 84.27 | 83.421]| 411 150 | 5.6 | 19.69| 85.60| 34.7C
801 3.4 | 1918 8460 33.74 || 412 Moskenstrommen L.| 204 0| 28 |19.16]| 34.66 | 33.8(
Strommen IT. 35 0} 1.7 |19.02| 3442 33.56 ||| 413 10 miles 8O of 20| 84 {19.20| 34.74| 83.87
20} 1.7 | 18.94| 84.27 | 33421 414 Lofotodden. 50 | 3.4 | 19.20| 84.74| 33.8"
80 | 1.75| 18.94 | 84.27| 33421 415 80 | 3.9 | 19.35| 85.00| 84.1¢
Skroven, 248 0| 2.1 | 19.05( 38446} 83.6L| 416 100 | 4.5 | 19.48| 85.15| 84.2(
5 miles 8WtS of S. 20 | 2.9 | 19.02| 34.42| 38.56 || 417 120 | 4.7 | 1947 85.22| 343«
50 | 8.0 | 19.02| 84.42 33.56 || 418 150 | 5.0 | 19.51| 85.28 | 34.4(
80 | 3.1 | 19.05| 3446 | 83.61}| 419 200 | 6.6 | 19.85| 35.89| 34.9'
90 | 3.8 | 19.18| 34.60 | 33.7: || 420 8 Kirkfjord L. 108 0| 2.0 | 1879 34.00( 33.1¢
100 | 5.4 | 19.35| 35.00| 3413 ]| 421 Inside the Vorfjord. 20 | 2.5 | 18.90| 34.18| 33.8!
110 | 6.4 | 19.51| 35.28| 84.40 || 422 : 50| 2.6 | 18.97| 84.83| 33.4
120 | 6.85| 19.69| 35.60 | 84.70 [} 423 100 | 2.7 | 18.97| 3433 83.4
150 | 6.8 | 19.83| 85.85 | 8494 | 424 i Kirkfjord II. 50 0| 1.5 | 18.67| 33.78| 82.9i
200 | 6.7 | 19.91| 86.00| 35.08 ||| 425 In the middle of 50 | 2.5 | 18.93| 34.26| 33.4
240 6.6 | 1991 36.00| 35.08 the Kirkfjord.
Brettesnes—Skroven. 410 | 6.3 | 19.91| 36.00| 35.08 ||| 426 4 Reine 1. 150 0| 21 | 19.01| 8440]| 835
Between Brettesnes 427 11 miles SO of R. 20 | 2.3 | 19.01| 84.40} 83.5
and Skroven. 428 | 40| 235] 19.01| 84.40| 83.5
17 ¢xsund. 630 0| 1.1 | 18.83| 84.07{ 33.23 ||| 429 50| 2.5 | 19.05| 34.47| 38.6
6801 N., 20 | 1.8 | 18.86| 84.13| 33.28 ||| 430 60 | 3.4 | 19.13| 84.60| 33.7
15018'.5 E. 50 | 2.7 | 1897 84.82[ 33.48 || 431 70 | 5.1 | 19.85] 85.00| 34.1
Between Hammers 80 | 5.4 | 19.29| 34.90| 34.02 ||| 432 . 80 | 59 | 19.43] 85.15| 342
and Lunde. 100 6.4 | 19.38| 35.06 | 34.191]; 433 100 6.5 | 19.58 | 85.41 | 34.5
150 | 6.9 | 19.72| 85.66 | 34.75 [l| 434 120 | 6.6 | 19.62| 8548 34.5
200 6.8 | 19.83| 35.85| 3494 435 150 | 6.7 | 19.69| 85.60| 34.7
250 | 6.6 | 19.83| 85.85| 34 94 ||| 436 5 Ure L 230 0| 26
300 ' 6.6 | 19.91| 86.00| 35.08 ||| 437 9/, miles SSO of U. 20 | 2.7 | 19.18| 84.60| 83.7
400 | 64 | 1991 36.00| 35.08 ||| 438 50 | 2.7 | 19.18| 34.60| 33.7
500 | 6.3 | 19.91! 36.00| 35.08 || 439 80 | 2.8 | 19.13| 34.60| 33.7
630 | 6.3 | 1991 86.00| 3508 ||| 40 100 | 4.0 | 1924 8480 83.9
Sagfjord I. 210 0§ 27 | 18.97] 84.32| 3348 ]| 441 120 | 5.2 | 19.48]| 85.15 | 34.2
At Furrunesveggen, 10 | 8.1 | 19.00| 34.38| 88.52 | 442 150 | 6.7 | 19.65| 35.58 | 34.6
20 | 8.9 | 19.08| 34.52| 33.66 ||| 443 200 | 6.8 | 19.85| 85.89 | 34.9
50 | 6.1 | 19.37| 85.04| 34.16 )| 444 6 Henningsveer I 142 0| 2.1 | 1901 8440| 83.5
100 | 6.85| 19.58 | 35.42| 3452 ||| 445 6 miles SWtW1/,W 20| 2.0 | 19.01| 34.40| 33.5
200 | 6.4 | 19.80| 35.80| 3489 ||| 446 of H. 50 | 2.1 | 19.01| 8440/ 83.5
21 Henningsveer L. 85 0| 26 | 19.00| 34.38| 33,52 ||| 447 80 | 3.1 | 19.18| 34.60| 83.7
4 miles SSW of H. 20 | 2.6 | 19.001 84.38| 83.52]| 448 100 | 5.4 | 19.39| 35.07 | 84.8
50 | 3.2 | 19.12| 84.59 | 33.78 ||| 449 120 | 5.4 | 19.39| 85.07 | 84.5
85 | 4.2 | 19.29| 34.90, 3402 ||| 450 | . 140 | 6.2 | 19.58( 35.4]1 | 3LE
Henningsvaer IL. 98 0| 2.6 | 19.00] 34.38| 38.52 ||| 451 Henningsveer II. 110 0| 1.7 | 1897 3482 834
6 miles SSW of H. 20 | 2.6 | 19.00| 8488 | 833.52 1| 452 5 miles SWtW of H. 50 | 2.1 | 19.01] 84.40| 337
60 | 3.0 | 19.08| 84.52| 83.66 ||| 453 80| 25 | 19.04| 84.45| 88.5
! _ 90 | 3.9 | 19.26| 84.84 | 33.97 ||| 454 100 | 5.1 | 19.391 85.07 | 84.
Henningsveer LLL. 260 0| 2.6 | 19.00| 34.88| 33.52 ||| 455 10 Risveerflaket. 173 0| 1.2 | 18.82| 34.05| 835
16 miles SSW of H. 20 2.9 | 19.08| 84.52| 33.66 |}| 456 Outside the fJgs- 20 1.25| 18.90| 84,20 | 88.
50 | 4.0 | 19.26| 34.84| 33 97 ||| 457 fjord. 50 | 1.8 | 18.90| 84.20| 383.c
80 5.3 | 19.44| 85.16| 34.28 ||| 458 80 1.3 | 18.90 | 84.20| 33.¢
100 | 6.9 | 19.62| 35.48| 34.59 ||| 459 100 | 1.4 | 18.93| 8426 83.4
1%0 7.0 | 19.69| 85.60 | 84.70 ||| 460 150 1.5 | 18.93 | 8496 | 83.4
150 6.9 | 19.80| 35.80| 34.89 ||| 461 170 1.6 | 18.98| 34.26 | 33.4
290 6.7 | 19.88| 85.95| 35.03 ||| 462 Flaket IL. 225 220 1.7 | 1893 | 34.26| 33.¢
00 250 6.6 | 19.88| 85.95: 85.03 Nearer to the mouth
22 S()M;)frt;}l;isi}ld 230 | 220 | 6.6 | 19.88| 85.95| 35.03 148 of Bthe Qgsfj(ird.
: . 5 rettesnes I. 7 H
23 Reine 1. 180 0| 27 |19.04] 3445| 3359 ||| 464 21/, miles SOY/,0 1 Og %; 13'8} gi’ig gg
12 miles OtS of R. 20 | 27 | 19.04| 84.45| 83.59 ||| 465 ! 5 | ) ) ¥
= . . o of B. 50 | 1.9 | 19.011 34.40| 83
50 4.1 | 19.29| 84.90| 84.02|| 466 100 27 | 19.13| 3460 33."
80 | 5.0 | 19.58| 35.42| 34.52 ||| 467 ) 190 | 49 | 19.85| 35.00| 84.]
1001 5.2 | 19.51] 35.28 | 84.40Ill 468 150 | 67 | 19.65| 35.53 | 844
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1899 % |5 glg 52% Saline contents 1899 Z S E2|52%| Saline conte
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Nr, Locality E = .8l8e E Cl, | Salt | Sawt ||| Nv. [— Locality E’ Z.2180 2| CL | Salt
: ) & |8 |ESE| per | per | per . 3 |28, 252! per er
Dato m s '; g g b 2 litre | litre | mille Date » 5 '§ g g’ b= 2 lIi)tre lli)tre
March | Metres| Metres| €0 ’ March Tranedybet. Metres| Metres| CO°
469 10 Brettesnes I. 170 | 6.7 | 19.77) 85.75 | 34.87 ||| 547 18 100 i 5.0 | 1947 85.22
| 470 Brettesnes II. 180 0| 1.5 | 18.97| 84.32| 33.48 (| 548 150 | 6.2 | 19.72| 35.66
471 1 mile Nt01/,0 20 | 1.8 | 1897 34.32| 33.48 ||| 549 200 | 6.5 | 19.87| 35.92
472 of B. I. 50 | 1.9 | 19.01| 34.40] 33.54 ||| 550 ° 500 | 6.5 | 19.87| 85.92
473 80 | 24 |19.13| 34.60| 33.76 {|| 551 20 " Hoela. 150 0 1.0 | 1896 34.31
474 100 | 26 | 19.16 34.66 | 33.80 ||| 552 At Svolver. 20 [ 1.2 | 19.00! 34.38
575 120 | 4.0 | 19.31| 34.93 | 34.06 (|| 553 50 | 1.8 | 19.03| 34.44
476 ) 140 | 6.3 | 19.58 | 85.41| 84.52 ||| 554 80 | 4.0 | 19.29| 34.90
477 150 | 6.8 | 19.78| 85.68| 84.77 ||| 555 ) 100 | 4.5 | 19.36| 35.02
478 180 | 6.7 | 19.80] 35.80| 34.89 ||| 536 120 | 52 | 19.51| 35.28
479 Raftsund 1. 48 0 23 | 1882| 34.05| 88.21 ||| 557 160 | 6.5 | 19.77 83.75
480 Off the Troldfjord. 20 24 | 18.97| 34.32| 3348 ||| 558 Balstad. 95 4.3 | 19.44 | 85.17
481 45 1 8.1 | 19.04 | 34.45| 33.59 ||| 559 Balstad 1. 180 0| 2.0 | 1918 84.70
482 11 Kanstadfjord I. 80 0} 16 | 1879 34.00| 83.16 {|| 560 101/, miles SSO 20 | 2.1 | 19.11| 84.57
483 At the head of K. 80 | 22 | 1897| 84.32| 33.48 | 561 of B. 50 [ 2.6 | 19.22} 3.4.77
484 Kanstadfjord II. 84 0| 1.7 | 1886| 84.13| 33.28 ||| 562 80 | 8.1 | 19.39]| 85.07
485 Inside the Kvale. 20 2,2 | 1897 34.32( 33.48 ||| 563 100 34 | 1932 3495
486 50 | 2.0 | 1897 34.32| 3348 ||| 564 120 | 5.15 | 19.47 | 85.22
487 80 | 1.8 | 18.97| 84.32| 33.48|| 565 150 | 6.3 | 19.69| 85.60
488 Kanstadfjord III. 94 90 | 1.6 | 1897 84.32| 3348 ||| 566 ‘ 180 [ 6.7 | 19.69| 85.60
Inside the ridge. 567 Balstad II. 130 0| 2.0 } 19.15] 84.65
489 Kanstadfjord IV. 95 20 | 1.4 | 1890 84.20| 33.35 ||| 568 61/o miles SSO of B. 20 [ 2.0 | 19.15| 84.65
490 Outside the ridge. 90 | 4.4 | 19.31| 34.98| 84.06 {|| 569 50 [ 2.1 | 19.15| 84.65
491 13 Hela. 150 0| 1.3 | 18.97| 8432 33.48|| 570 80 | 3.0 | 19.25| 34.82
492 Svolver, Lofoten, 20 | 1.5 | 18.97| 84.82( 33.48]| 571 100 | 8.95| 19.39| 35.07
493 50 | 2.0 | 19.18 84.60| 33.76 ||| 572 130 | 5.75| 19.58 | 33.41
494 80 8.45( 19.20 | 84.74| 33.87 ||| 573 Balstad III. 75 3.6 | 19.22]| 34.77
495 100 (| 4.0 | 19.271 34.86| 34.00 )| 574 Henningsveer I, 105 0| 1.5 | 19.08| 34.52
496 120 | 5.1 | 1943/ 85.15| 84.26 ||| 575 31/, miles 8tO of H. 20 | 1.5 | 19.08] 84.52
497 | 180 | 6.1 [ 19.62| 85.48| 34.59 ]! 576 B 50 | 1.5 | 19.08 84.52
498 Henningsveer I, 100 0| 1.5 | 19.04| 84.45| 83.59 ||| 577 80 | 2.0 | 19.08| 84.52
499 5 miles 80t01/,0 50 | 24 | 19.18| 84.60| 33.76 ||| 578 105 | 4.8 | 19.39( 85.07
500 of H. 100 | 8.2 | 19.31| 34.93 84.06 ||| 579 Hemningsveer II. 280 0| L7 | 19.08| 84.52
501 Heuningsvzer II. 250 0| 1.8 |19.04| 34.45| 83.69 || 580 6 miles St0/,0 20 | 2.0 | 19.04| 3445
502 6 miles St01/,0 20| 2.2 | 19.13| 84.60| 33.76 ||| 581 of H. 50 | 1.8 | 19.08| 34.52
503 ’ of H. 50 | 2.6 | 19.18| 34.60| 33.76 ||| 582 80 | 25 | 19.37| 85.04
504 80 | 3.7 | 19.85| 35.00| 84.13 ||| 583 100 | 3.9 | 19.44 | 35.17
505 100 | 5.3 | 19.51| 35.28( 84.40 ||| 584 120 | 5.5 | 19.51| 85.28
506 120 | 5.9 | 19.58]| 35.41| 84.52 ||| 585 150 | 6.5 | 19.72 ] 35.66
507 150 | 6.7 | 19.78 | 33.68 | 84.77 ||| 586 180 | 6.8 .| 19.79 | 85.78
508 200 | 6.8 | 19.88| 35.95 | 35.08 ||| 587 200 | 6.8 | 19.82| 38.84
509 250 6.7 | 19.96 | 36.09 85.16 ||| 588 250 6.6 | 19.87( 35.92
510 14 Risveer I. 60 | 2.0 [ 19.04; 34.45| 33.59 ||! 589 280 | 6.55| 19.90| 85.98
At Risveer in East 590 21 Moskenstrommen. | 100 | 100 | 6.5 | 19.72| 85.66
Lofoten. 5 miles SOtS of
511 Risveer II. 250 | 100 { 4.6 | 19.39| 35.07| 34.20 Lofotodden. o
512 : 150 6.1 | 19.65| 85.53 | 84.64 ||| 591 Reine 1. 105 0 25 | 19.19| 84.72
518 200 | 6.6 | 19.80| 35.80| 34.89 ||| 592 5 miles SOtS of R. 20 | 2.65| 19.22| 84.77
514 Risveer IIL 501 2.8 | 19.16( 34.66 | 33.80 ||| 593 50 | 280 19.22| 84.77
515 85 | 4.7 | 1943/ 85.15| 34.26 ||| 594 . 80 | 295 19.22| 84.77
516 Paulsgrunden. 125 20| 1.6 | 18.96| 84.31| 33.46 ||| 595 105 | 5.00| 19.51| 85.28
517 Fishingplace at 50 | 1.8 | 1896 | 34.31| 33.46 ||| 596 Vero. 175 0 82 |19.33] 3497
518 Risveer. 80| 27 597 7 miles StW of 20 | 8.25( 19.33| 84.97
519 100 | 3.4 | 19.22] 34.77| 88.91 || 598 Maahornet. 50 | 33 | 19.38| 84.97
520 110 | 43 | 19.32| 34.95| 34.08 |l 599 80 | 4.8 | 19.48] 3514
521 120 | 5.6 | 19.55) 85.86 | 84.47 ||| 600 100 { 5.1 | 19.58 | 35.41
522 Bestjord I. 0| 2.1 | 18.43]| 83.34| 32.54 ||| 601 120 | 5.65| 19.65 | 85.53
523 At the head of the 20 | 2.2 | 18.72| 83.87| 33.04 ||| 602 150 | 6.7 | 19.83| 85.85
524 fjord. 80 [ 21 | 18.75| 83.92| 83.10 ||| 603 170 | 6.8 | 19.90| 85.98
525 100 2,1 | 18.75| 83.92| 83.10 || 604 22 Rosthavet. 930 0 5.05| 19.87 | 85.92
526 @Bgsfjord II, 207 0| 1.8 | 18.67| 88.78| 32.95 ||| 505 6803’ N., 20| 52 | 1987 85.92
527 At Halvarse. 20 1.6 | 18.86| 34.13| 33.28 ||| 606 10%.5 E. 50 | 6.0 | 19.92| 36.01
528 50 | 1.7 | 18.89| 34.18| 38.33 ||| 607 80 | 6.4 | 2001|8618
529 100 | 1.5 | 18.89{ 34.18| 33.33 ||| 608 100 | 6.4 | 20.05| 86.25
530 150 | 1.4 | 18.89| 34.18| 33.33 ||| 609 ) 120 | 6.4 | 20.05| 86.20
531 200 | 14 | 18.89( 34.18| 33.33 || 610 ) 150 | 6.3. | 20.05! 36.25
532 16 Tranedybet, 640 0| 15 |19.08] 34.44] 83.58 || 611 200 | 6.15] 20.05| 36.20
533 Between Trane and 20| 1.6 | 19.00( 3438| 33.53 ||| 612 250 | 5.8 | 20.05| 86.25
534 Ledingen. 60 3.0 | 19.18| 34.70| 33.84||| 613 300 5.6 | 20.05| 36.25
535 80 | 4.2 | 19.29( 84.90| 84.08 ]| 614 400 | 5.4 | 20.05| 36.25
536 100 | 4.2 | 19.29( 34.90 | 384.08 ||| 615 500 | 4.05] 19.94 36.05
537 150 [ 6.5 | 19.72| 85.66 | 84.75 ||| 616 600 | 2.5 | 19.94| 36.05
538 200 | 64 | 19.83| 35.86| 34.941| 617 _ 700 | 13 | 19.87 85.92
539 250 | 6.5 | 19.90| 35.99 | 85.06 (| 618 900 | 1.1 | 19.87| 85.92
540 300 | 6.5 | 19.90| 85.99| 85.06 ||| 619 20 miles NW of 0| 845 |19.51| 3528
541 500 6.3 | 19.90| 85.99 | 35.06 . Rost.
542 607 6.3 | 19.90| 85.99| 35.06 || 620 30 miles NW of 100 5.6 | 19.72| 8566
543 640 | 6.3 | 19.90( 35,99 | 35.06 ||| 621 Rost. 195 | 6.4 | 19.97]| 86.10
544 18 0| 14 | 18.93| 34.25| 3341 ||| 622 40 miles NW of 0| 4.4 | 19.68| 85.59
545 20 | 15 | 19.00| 34.38| 33.58 Rast. 5 B
546 50 | 3.0 119.18] 34.70| 33.84 1l 623 24 Rost 1. 120 0| 81 | 19.52] 85.80
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e ' FEEEE § = Saline contents
— = | | o (SEEIEE% sy
e —— ‘ £ ‘§3§ Saline contents ‘ 1899 | ’_:':__ 14 g g;g :;‘ T
1899 | & |84 Ty Hithe === Locality | & |€z5° S per | per | per
| . } = ' 4 CL Salt Salt | Ly o= 2 ,3 ey ‘- litre litre mille
Ny, | Locality £ |€=0 per per \ per | Date LONe = E E|HS R
55 - | % \E—" 5 litre | litre | mille | 4N ‘ | "
Date | bl ——— TSN . Metres| Metres| (0 | 1| 33.58
=L — | ; , | April 1}91.;. bl ’ 20 | 1.0 | 19.08| s64d 3-‘3"‘-’3
eS| ) [ - [ At Svolver, - = 5 4.65 3.7
| Mareh Rost 1. Metres M50 15 1952 8530 3442 | 704 4 P | S {2};\ 3500 34.93
94 24 Outside Rost. | ;O 50,) 19.52 ’ 35.30 | 314.42 10-'{ " ‘ [ 80 :11 [ 1;)-;_3 35,)0 34.60
o ‘ : 3.05| 1952 35.30 3442 | 706 100 | 5.6 2:00| 99.9 oE
25 | | ‘ S0 ’ ;;.().)‘ 19.52 33 . = l‘ 707 ' [ 120 5.9 19.74 | 85.70 34.79
2% | ’ 100 |85 | 1955 8586 | 8447 | o | 160 | 64" | 19.85| 85.89| o4 on
2| 120 425 1963 3530 5160 | 709 | e5| ol 11 |1918| 8240 saos
28 | : 105 ‘ 01 29 | 1955 85.36 | 84.47 70| 6 | Henningsveer 1. 90 20 | 11 | 19.18| 3440 33.84
59 | | Rost IL e | 3.35 | 1955 35.36 :H.»{ri‘ i 1 [41/o miles SO of H. o 1'1 | 19.18 34.40  33.84
30 b eaku i W S N o el 5 7 1 T ina g foRt
31 80 | 4.5 | 19.67 35.57 | : ~‘_}(' .11:; ‘ ég 17 19..1.8 34.40 | 33.84
32 | 100 ‘ 485 19.74 | 85.70 3479 s ‘ 93 | 2555 19.33 | 3496 | 5110
35 | 186 0| 24 1944/ 3516 3438 715 | 5| 0| 175| 1922 3477 | 3391
34 25 Rost L. [ 20| 28 | 19-4—” 35.16 fH'“Sl‘ -l-];w Henningsveer I1. 165 55 1.<]5 19.22 | 84.77 | 3391
5 [ de Bt ' 50 | 3.4 | 1952 85.30 | 717 | - | 6 miles SO of H. | = 1.85| 19.92| 8477 | 3391
e | | 80| 85 L2 30.30’ e ([ l o0 [ninigs (om0 s tat 34,05
37 | 100 | 3.8 | 55| 35.36 | 3447 719 ’ | 100 | 43 | 1987 35.04 34.17
38 % 120 | 3.8 lg.mi 35.36 3 »_(t) i [ 195 "5 2| 100 35.37 | 5449
39 | 150 ’ 0-[ 25 | 19:74 3:).11? :3-1./-_ _51 i | E() o 19.74 | 35.70 | 8479
0 Rost 1L ‘ 50 l 4.05 | 19.55 | 85.36 | 34.ft ‘ i;) | ‘ 3 16 o o0 | 5115 3363
1 Inside Rost. | 100 | 5.6 1 19.74 | 3570 534.‘15_% 155 ‘ 7 Stene 1. 85 Qg | 13 | 19.10 | 84.56 33.70
2 120 6.6 ‘ ]]??g 3382\ g:”l’l’l .;;4 ‘ J‘il,‘n miles StO of S’ ;0 ' 1(3 19.14 | 84.63 | 33.77
3 50 | 6.7 9.93 | 36.04 | 35, s ' : ; = ‘a5 | 1012 33,77
4 ; 45 If) 1 2.8 | 19.33| 84.97 34.10 | /33 ‘ 80 ’ ig: }(;1)11 a550
1 Z27i ol 100 0 09 |19.03| 34.44] ceodill o) ‘ Stene 1II. [ 194 |. 2. | i B 3389
5 Gulvik. 20 ’ 1.2 | 19.11 ! 343_7_ 3:-3.1‘-" _‘_-;é 9/ miles StO of S.| ;O r‘ q'(';)[ 12,57 3417
7 ,‘ | 50| 25 | 19.22] 34.77 | 3391 Soer| = ‘ §8 | 2195 19.37| 35.04| 3417
8 | a S| b | Hos) 8886 L 730 | | 100 | 46 | 1952 | 35.80 | 544
9 ; 100 | . 6.1 | 19.74| 35.70 | 3479 0 | lag | &5 | d3o2) Bootiislis
0 : Tystiord I 795 0| 0.75 19.0.‘-_;[ 34.44 3 ._):5 o] | ‘ 1:0 Rk 3577 | 3486
Lt o8 s | | 50| 23 | 1915 el vl |RG: \ 0 | giae | o L ai et 31,499
2 | i | 90 | 44 19144 85.16 i iy | 5| an 3389
3 | i i | 100 1 55 | 1959 | 8543 | 3454 el Reine. [0 e 07 o el 33.89
L [ Inside Skarberget. 120 | 6.4 | 1967 85.57 | 84.67 736 | - 6" miles 880 | 50 |. o5 19.21 | 8475 | 3389
5 150 | 64 | 19.81 S Sl " of R. ol 19.44 | 35.17 | 3429
6 | ‘ 200 ‘ 6.3 19.85 8590 ;_“;:1 738 ‘ 110 | 45 | 19.52| 35.30 | 34.49
7 ‘ 250 | 63 | 1985 85.90 | 34.97 e | 42 0| 1.95| 1921 | 3475| 53.89
3 ‘ 300 | 6.3 | 1993 36.04 f;?'“ L‘I(") : Moskenstrommen. | 90 a6 ‘)‘b 19.21 | 34.75 | 33.89
) ' 400 | 6.3 | 19.93 | 36.04 oo 1.11 \ 15 miles S of Lof“f-i 50 | 23 | 1921 | 3475 33.89
) \ 500 | 6.3 19.93 36.04 | 35.11 va ‘ ‘ e 80 e 19.44 | 8517 3499
l l 600 ‘ 6.3 19.93 | 36.04 3511 145 | dohoaL: 19.44 | 3517 | 5400
| | | | 700 | 6.3 ]9'93‘ i}i‘I(')(E z;})l) ‘ %44 ' 11 Off Gaukvero, / i ’f) ’ ‘;.H' ]().37 35.04 | 34.17
] - ¢ DD 19.07 | 845 O [t , Gaukveero 1, 4 | 55 i
L] 2 | Tysfjord II. ’ ;IR | 1s | 10| 3457|5372 || 745 | 68u1Y N, 0 [ o il e 34.35
3 | Inside Tysfjord | I o | B2 1948 3524 8435 | 746 Oy ‘ 40 gé 957 e
| church. I 100 | 575 | 19.59| 3548 ¢ ): 1té 1 Gaukvers I, 1 08 5‘);] ];)-;37 35.04 | 3417
r \ ‘ 120 | 6.1 | 19.67] ¢ B 68034° N, -‘ 50 | 27 | 1937 35.04| 8417
; ‘ 150 | 6.2 | 19.74| e 2eD 14017 K. | ol oo 19.44 | 3517 | 3499
: 200 | 6.2 | 1981 2480 751 100 | 4.0 | 1956 35.37 | 54.49
) 25()‘ 6.3 | 19.85 90 | 34.98 i:_)‘) ‘ I 19)” 44 1665 | Boso 34,60
‘ ' 100 | 63 | 19.93| 86.03| 3511 752 1507 [cap ot o
| , | 75 S 74| 35.70 | 34,79
April ‘ f To0ih B 19.59 | 35.43 | 3453 || 754 \ ' 200 | 6.05 igig‘ g:;” ;i&s
I Gulvik. | L-3onil, a5 1 1981 | 8581 31490 zg? | ‘ 200 ’ 16 | 159 34.82 | 33.96
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100 | 5.3 | 1959 85.43 8153 719 %gg Sl 5133
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’ ‘ 180 | 6.7 | 19.89| 85.95 sn.«)g,i‘ 185 l 350 .
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1899 & EEE E S%| Saline contents 1899 & |5 %E g g E| Saline content
E |Hg8lskT £ |BEE|EE="— 1.
Nr, |/ Locality ':E:: g-5|2¢eg CL | Salt | Salt Nr. —— Locality ‘g’ 5 ; HES 2% CL | Salt | &
g2 |&a®% ,|8% 3| per | per | per 2 |&S |89 E| per | per | D
Date « a'g g g »| litre | litre mille Date @ &,g ; &4 | litre | litre | m
April Metres| Metres| C0 Mai Metres| Metres| C?
783 19 Kveenangen L. 167 0 0.75 | 19.40| 85.09 | 34.21 ||| 860 2 Silden. 0 1.55 | 19.41 | 85.10| 3«
784 Between Spilderen 20 | 0.75| 1940 85,09 | 34.21] At Silden Island.
785 and Kv®nangs- 50 | 0.75| 19.40| 85.09 | 34.21 ||| 861 3 Lyngen I. 120 0| 1.7 | 19.87| 85.04, 3
786 tinderne. 80 | 0.75| 19.40| 85.09( 34.21 ||| 862 Off Skibotten. 20| 19 | 1941 85.10} 8
787 100 | 0.75| 19.40 | 385.09| 34.21 {}| 863 50 | 1.9 | 19.41] 85.10 3
788 120 | 0.75| 1940} 35.09 | 84.21 ||| 864 80| 2.1 | 1943 35.18} 3:
789 160 | 2.0 | 19.56 | 85.87| 34.49|| 865 100 | 2.3 | 1945 35.18| 3
790 Kvenangen II, 90 0| 1.0 | 1944 3517 3429 || 866 120 | 2.55| 19.48| 85.23 | 3.
791 At Neklen island. 20 | 0.75| 19.40| 35.09 | 34.21 | 867 Lyngen IL. 250 0| 1.1 | 1937 35.04| 3.
79¢ 50 | 0.75] 19.40| 3509 | 84.21||| 868 Oft the Kaafjord. 20 | 1.1 | 19.87| 85.04] 3.
793 80 | 0.75| 19.401 35.09} 3421 || 869 50 | 1.15| 19.37| 85.04| 3
794 20 Jokelfjord I. 110 0| 085] 19.40| 85.09| 34.21 ||| 870 80 | 205| 19.45] 35.18| 3
795 At the head of the 20 | 0.85| 19.40| 35.09 | 34.21 |}{ 871 100 | 2.2 | 19.48| 85.23| 3
796 . fjord. 50 | 0.85| 19.40(.385.09 | 34.21| 872 150 | 2.55| 19.48| 85.28| 3
797 80 [ 090 1944 | 3517 3429 ||| 873 200 | 2.7 | 1955 85.86| 3
798 100 | 1.00| 1944} 3517 | 3429 ||| 874 230 | 2.85| 19.55| 85.36 | 3
799 21 Jokelfjord IIL. 95 0 0.80| 19.44 | 85.17; 34.29 ||| 875 Lyngen III. 320 0 1.35| 19.87| 85.04 | 8
800 Off the Tverfjord. 20 | 0.75| 19.44 | 3517 | 34.29 ||| 876 69%4' N., 20| 1.25) 19.87| 85.04| 8
801 50 | 0.90| 19.44( 85.17 | 84.20 1} 877 20027 E. 50 | 1.7 | 19.45]| 8518 3
802 90 14 | 1948 35.23 | 34.35 || 878 Between ytre Gam- 80 | 2.15| 19.48| 85.23} 3
803 Kvenangen. 343 0 1.05] 19.48| 85.23 | 34.35 [}| 87Y " vik and Ule. 100 | 8.05| 19.55| 35.36 | 3
804 70925 N, 20 | 0.8 | 1948 35.23 | 34.35 [J| 880 120 | 3.25| 19.59| 85.48 | 3
805 21041° E. 50 | 0.8 | 19.44| 85.17| 34.29 || 88l 150 | 3.45| 19.66| 85.55 | 3
806 Between Spilderen 100 | 1.2 | 1948| 3523 84.35 ||| 882 200 | 3.3 | 19.66| 85.55 | 8
807 and the northern 150 | 1.45( 19.48| 3528 | 34.35 ||| 883 250 | 8.5 | 19.73| 85.68| 3
808 mainland. 200 | 1.95| 19.63| 35.50 | 34.60 ||| 884 320 | 8.65| 19.77| 35.75| &
809 250 | 2.2 | 19.56| 8537 3449 ||| 885 5 Hola. 150 0| 2.65|19.12| 84.59 | &
810 340 | 2.3 | 19.56| 35.37| 34.49 |} 880 At Svolver. 10 | 2.55| 19.12| 8459 | £
811 24 Ingohavet. 315 0 3.2 | 19.78] 85.77| 34.86 ||: 887 20 | 1.9 | 19.12| 34.59) ¢
812 71010" N., 10 | 8.15| 19.82| 85.84| 81931 888 30 | 245| 19.23] 84.79| ¢
813 23010" E. 20 | 8.10| 19.82| 85.84 | 84.93 ||| 889 50 | 4.5 | 19.45| 85.18 ¢
814 30 | 8.8 | 19.86] 85.9L ! 34,99 | 890 80 | 5.35] 19.66| 85.55 | ¢
815 50 | 8.65| 19.90| 35.98 | 35.06 | 891 100 | 55 | 19.66| 3558 ¢
816 70 | 8.65| 19.93| 36.04 | 85.12 ji| 892 120 | 5.8 | 19.783| 85.68| i
817 80 | 3.8 | 19.93] 86.04| 35.12'), 893 150 | 6.13] 19.77| 85,75 | ¢
818 100 [ 3.8 | 19.97| 36.10| 85.18 | 1900
819 120 | 365 20.01| 86.17 | 85.24 | e
890 150 | 8.55| 20.01| 36.17 | 85.24 | March
821 200 | 3.5 | 20.01| 86,17 85.24 ||| 894 20 Hola. 150 0] 2.85|19.28| 34.88| ¢
822 250 | 8.45| 20.01| 86.17| 85.24 ||| 893 10 | 2.85| 19.35]| 385.01 :
823 300 | 8.45| 20.01| 86.17| 85.24 ||| 896 20| 2.9 | 19.35| 3501/ :
824 Ingehavet 1L 0| 2.75| 19.67| 85.57 | 84.67 ||| 897 | - 50 | 2.95| 19.35] 35.01
825 Between Ingo and 20 | 2.80] 19.67 | 3557 | 34.67 ||| 898 80 | 84 | 19.43| 85.15]
826 the preceding 50 | 8.25| 19.74| 33.70 | 8479 ||} 899 100 | 4.05] 19.44| 35.17|
827 station. 100 | 3.8 | 19.86] 35.91| 3499 {l| 900 120 | 4.6 | 19.51| 35.30
828 200 | 3.8 | 19.97| 36.10| 85.18 ||| 901 150 | 5.4 | 19.65| 35.55
829 Havet IIL. 0| 20 | 19.68; 3550 34.60 ||| 902 Skroven, 400 0| 275| 19.35| 85.01
3 miles off Inge. 903 1 mile 880 of 8. - 20| 2.80| 19.35| 85.01
830 Breisund. 100 0] 1.7 | 19.59| 85.43 | 84.54 ||| 904 50 | 2.85| 19.39| 35.08
831 Between Hjelmeso 50 | 1.65| 19.59| 85.43 | 84.54 ||l 905 80 | 815 19.39| 85.08
832 ' and Have. 100 | 1.7 | 19.59| 3543 | 84.54 ||} 906 100 | 4.55| 19.54| 35.35
833 27 Porsangerfjord, 200 0| 1.05! 19.63| 8550 | 84.60 ||| 907 . 120 | 5.10| 19.65| 35.55
834 Between Great and 20 1.051 19.63 | 85,50 | 34.60 ||| 908 150 6.10| 19.80 | 85.82
835 Litle Tamsa. 50 1.0 | 19.67 | 8557 | 34.67 ||| 909 . 200 65 | 19.88| 35.96
836 80 1.0 | 19.67| 85.57( 3467 || 910 250 65 | 19.94] 86.07
837 100 | 0.95| 19.68| 35.50 | 34.60 ]| 911 300 65 | 19.94| 36.07
838 120 095 | 19.63 | 85.50 | 34.60 ||| 912 400 6.35 | 19.94| 86.07
839 150 | 0.5 19.67| 35.57 | 34.67 ||r 13 Henningsveer. 270 0| 2.85| 19.35| 85.01
840 200 | 0.20| 19.56| 85.57 | 3448 ||| 914 63/, miles 880 of H. 20 | 2.85| 19.25 | 85.01
841 28 Porsangerfjord. 275 0| 225| 1959 | 35.43| 3454 1] 915 30 [ 2.9 | 19.35]| 35.01
842 700385 N., 20 | 225 19.59| 8543 | 34.54 ||| 916 80 | 8.0 | 19.37| 35.04
848 26925° E. 50 | 2.15| 19.59 | 8543 | 8454 || 917 100 | 8.15| 1941 35,12
844 Off Sverholt- 100 | 14 | 19.35 | 35.36 | 84.47 ||| 918 120 | 8.7 | 1949/ 35.26
845 klubben. 200 | 1.3 | 19.59| 8543 | 34.54 ||| 919 135 | 5.40]| 19.65| 35.55
846 250 | 2.75| 19.73| 85.68 | 34.78 ||| 920 150 | 6.10| 19.76 | 85.75
May 921 200 6.6 | 19.80| 35.82
847 1 Varde. 225 0| 20 | 19.70| 35.62| 34.72 || 922 Henningsveer II, 165 0 27 [ 19.29] 3490
848 700245 N., 20 [ 1.9 | 19.66| 35.55 | 84.65 ||| 923 23/, miles of H. 20| 2.8 | 19.30| 34.92
849 31028° E. 50 1.95| 19.66 | 853.55 | 8465 ||| 924 50 2.9 | 19.31} 34.94
850 80 | 1.95( 19.66 | 85.55 | 34.65 || 925 100°| 245 19.33| 84.97
851 100 | 1.95| 19.66 | 85.55 | 84 65 ||| 926 120 | 4.0 | 19.56| 85.39
852 150 | 225 19.66 | 35.55 | 34.65 }|| 927 150 | 6.25] 19.81| 35.8¢
853 200 | 2.25| 19.66 | 35.55 | 34.65 ||| 928 165 | 6.95| 19.81 | 35.94
854 Varde II. 183 . 0 1.9 | 1966 | 85.55| 84.63 ||| 929 21 Stremmen. 65 0| 28
855 , 180 [ 2.05] 19.66 | 85.55 | 84.65 ||| 930 Between Hennings- 20 | 2.7 | 19.35| 3497
856 Varde III. 0 1.45| 19.63 | 83.50 | 34,60 |}i 931 veer and Valberg. 60 2.7 | 19.86] 85.03
Close up to 932 Balstad I. 212 0| 3.05] 19.33| 84,97
Varde. 933 3 miles of B. 20 | 2.9 { 19.36| 85.03
857 Nordkyn. 53 0| 19 | 19.63| 35.50| 34.60 [|| 934 50 | 2.9 | 1939 85.08
858 7198 N., 20 | 2.05| 19.63| 35.50| 84.60 || 935 80 | 5.35| 1947 85.22
859 27042' E. 50 | 2.051 19.68 | 85.50| 34.60 Il 936 88 | 5.65| 19.471 35.22
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B. Remarks on the Observations.
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Hpola near Svolver.

E— e ————————————————————
o/, 1896 | 1/, 1897 | 5/, 1897 | 10/, 1897 | 11/, 1899 l 81/, 1899 | 13/, 1899 | 297, 1899 | 4, 1899 | 57, 1899 || %075 1900 | 7/, 1800
g 1O¢ L 3 o
Depth in . | ——
meters T 8 T s T 8 T S T 8 T s T S T S T S T S T S T ]
I
0 1.8 [32.04| 21 (3336 24 23 (3368 8.3 |33a6| 21 |3325! 1.3 |33.48 | 1.0 |8346| 0.8 | 3372 265 | 33.73] 2.85 | 3d.02| 295 3%3.95
10 9‘0' 3‘—;60 23 |83.68|| 8.5 |33a6| 25 | 3325 ! 255 | 83734 285 | 344 | 255 :-}.-3.9‘
20 ;o; 3;2- 8.6 | 8316 2.5 |83.25| 1.5 13348| L2 |3355 lo |33s58| 1o |33.78] 2. 8414 | 25 | 340
- . 3 W2 " . i
30 | 8.70 | 33.39 2.3 3.7 {886 2.6 |33.25 245 | 33.92
3. 33.58 3.7 {8316 27 | 832 N ‘ . -
:g " 93 |3340] 25 |83.61| 2.4 |88.6s8)| 3.8 |38.21| 3.8 8337| 20 |33.76 1.3 | 33.58! l.os | 8878 | 4.5 | 34.30) 2.5 |B3414| 25 :¥‘L1.
'80 B . o 35 18301 5.2 |3872| B.45 |88.87| 4o |Bdos| 41 |34es| 5as |Bdes| 3.4 | 3428 275 | 33.9
3 B¢ 3t 5.4 | 3 45 B434| 56 |8deo!| B.5 | Bdesl dos |Bdao| 8.5 | 344
33. 40 {8380 2.7 |33.68| 25 |83.68]| 46 |33.21| 6.4 |3420| 4o |3doo| 45 . 5 ‘
ig((; il 4.7 | 38.92 : 6.7 8445 51 |8426| B2 Bda0| 5o |Bdae| 58 |3478( 46 | Bda41| 495 | Bl
T 4.7 [8411] 4.6 |34m|[ 6.6 | 3430 ) ‘
};8 5.03 | 34.20 6.6 | 3452 6.8 |34s0| 6.1 |B4se| 65 |B4s4| 6.4 |Bdor| 6.5 |Bds4] Ha |Bdes| 585 | Bl

From the above table it seems to be sufficiently clear that the
alinity of the layers of water increases all through the months of
lanuary to April inclusive.

The reason for this is probably that the rainfall in the winter
nonths is less than in the autumn. The fall which takes the form
f snowis also at that time of year a factor which may be ignored.
\ good deal of influence on the salinity of the water in the winter,
s probably to be found in the fact that much fresh water is im-
yisoned in the ice, which is formed in the smaller fiords and at the
nds of the greater ones.

Generally speaking it may be affirmed that the surface tempe-
ature and the surface salinity decreases the further in one goes in
he Vest Fiord, and the values are of course least at the ends of
he branch fiords.

This will Le made clear if one follows the results of the ob-
ervations made, e. g. from Rombaken to Vers and Rest. With
egard to the factors mentioned, it may be said that the continental and
he oeeanic powers opposc cach other, and one would at once expect
o find that the oceanic influence would be more strongly felt in
yoportion fo distance from the ends of the fiords and wice wersa,

While the temperature and salinity of the surface in the deep
ff Crane (Tran Island) /3 1899 was 1.5 and 38.58, the corresponding
igures at Veerg were 3.2 and 34.10 on the 21st of the same month.
And on the 22nd, there was found 85 pro mille water on the surface
f the sea NW of Rest and a temperature of 5.05.

The observations made there are of considerable interest.

/3 1899. 68° 8’ N., 10%05' E.

Depth in Temp. Salinity
meters co. Oon
0 5.05 35.00
20 5.2 35.00
50 6.0 85.09
80 6.4 35.24
100 6.4 35.31
120 6.4 35.51
150 6.3 35.51
200 6.15 35.31
250 5.8 35.31
300 5.6 35 a1
400 D4 35.31
500 4.05 35.13
600 25 35.13
700 1.3 35.00
900 1la 35.00

So that comparisons may be made, T also give Professor Monx’
observations made at a neighbouring station in June 1877.

/¢ 1877.

68° 3 N., 9° 53' K.

Depth in Temperature
meters Co.
0 8.2
91 71
183 - 6.2
366 5.3
544 3.5
732 — 05
914 — 1la
1083 — laz

These observations are made with a MILEER-CsAELLA'S deep wate
thermometer, while T used Professor PETTERsON’s waterbottle, whic
although it is an excellent instrument can hardly be depended upo
with respect to its isolating propertics when the depths are as grea
as from 7 to 9 hundred meters. .

The observations made on 2%/; 1899 at any rate show tha
85 pro mille water may off the banks of Lofot—Vesteraalen reac,
to a depth of at least 900 meters.

By comparing the measurements on the Rest Sea (2%/3) witl
those in the Tys Fiord (*%/;) very interesting results are obtained

*8/3 1899. The Tys Fiord I

Depth in | Temperature Salinity

meters Co, on
0 0.75 33.58

50 23 38.79
90 4.4 34.28
100 5.6 34.54
120 6.4 34.67
150 6.4 34.01
200 6.3 34,97
250 6.3 34.97
300 6.3 35.11
400 6.3 35.11
500 6.3 35.11
600 6.3 35.11
700 6.3 35.11




. Hydrograplhy.

As the places at which these observations were made are so
iear each ,other that one may, without any fear of making any
nistake wmthv of the name, consider them as one and the saime,
t is made clear from this table that from Januar y to April there is
» considerable decrease in the temperature, but an increase in the
alinity of the layers of water on the Northern coast banks. We
ee too that although at Varde and Norkyn there was no indication
f the spring minimum, yet on the sea coast off Vesteraalen the

inimum (2.65) was reached at a depth of 20 meters as early as

\pril 11th.
Here is a table of observations made on the coast sea off Senjen.

—

21 ¢ ien Sea. 12 miles
fi 1896, The Senjen Sex, 12 miles T, 1899. The Senjen Seu.
Depth in ' Temp. Sahmh l Depth in Temp. Salinity
meters | o, , 0 I meters o, %0
0 | 3.3 33.13 0 335 34.60
10 ! 3.9 33.13 20 345 34.60
20 ’l I X 3313 50 9.1 34.97
40 3.9 3318 80 5.3 34.07
50 4.3 33.13
80 ’ 45 3335
100 Lo B335
120 | 4 3358 |

The comparatively high temperatures and salinity on '3/, indicate
1at water from the south has displaced the water whose temperature
ad salinity on *Y; is mentioned above. That the layers of water
1 the banks of the northern coast are tolerable homogeneous in
1e winter, was also gathered from the observations of previous
3AIS.

Captain Bie on '/, 1897 found the tollowmw conditions at a
ation situated west of Sprgen:

15/, 1897. T0° 45° N., 20° 30’ L.

Depth in | Temperature Salinity
meters ; co. %00
0 41 34.36
0 41 34.56
20 41 34.51
50 4.0 34 51
80 4.0 3456 -
120 | 4.3 34.61

In February 1897 I measured off Vesteraalen:

10/, 1897.

comm—

68° 50’ N., 14° 3¢’ E..

Depth in | Temperature Salinity
meters Co. %0
0 3.9 33.87
50 4.2 33.02 .
100 4.35 33.92
150 4.35 33.02
170 4.35 38.92

When the salinity is as even as tabulated above, a fall in the
urface temperature caused by the giving off of heat to the atmo-
phere is easily balanced by the vertical currents. So as to give

clear idea of the decrease of surface temperatures, 1 will now

compare observations made in the deep off Trang — The Vest Fic
— on Feb. 6th and March 16th 1899.

Tranpdybet. 68° 155 N., 15° 49" E.

6/, 1899 } 16/, 1899
Depth in Tem Lo \ SR
meters . p. Salinity Temp. Salinity
0 25 33.50 ! 1s 33.58
20 27 83.50 : L 33.53
50 2.8 33.50
60 3.0 33.84
80 4.6 33,74 4.2 303
100 X 34.15 4.2 3403
150 6.5 34.80 w 6.5 3475
200 6.4 35.08 ! 6.2 34.94
250 6.4 35.03 6.5 ! 35.06
300 6.3 85.14 6.5 : 35.06
400 6.3 3514
500 6.3 35.14 ! 6.3 35.06
600 6.3 35.14 6.3 35.06
630 - 6.3 35.14 6.3 35.06

It will be noticed that the fali in temperature has principal
taken place in the upper 20 meters, which in the time mention:
became about 1° colder.

The observations made along the Lofot fishing banks in Mar:
1900 bear great resemblance to those in March of the year befo

Minimum (2—3) was found on the surface, and maximum
a depth of 150—200 meters.

This again proved that the maximum temperature is found
or near the bottom in the majority of the fishing banks.

Measurements at Hgla near Svolver and in the Vest Fior
halfway between Skroven and Flade (1%/,) proved that spring mir
mum was ‘even then beginning to be evident.

The salinity of the waters which covered the I.ofot banks
January 1899 was from 338—385 “. The titration of the sampl
taken in that month only ravely, however, show so high a salinity
85. The complete series of observations made on %) on the s
off Vesteraalen (40 miles NNW of Gaukvere) did not even rea
so high as 35 although samples were taken from the surface rig
down to a depth of 1000 meters. But as this is an isolated cas
I will not give any particular weight to it.

During measurements in February, 35 °/o0 was reached in sor
places, e. g.:—

13/, 1899, near Skroven 200 m. 35.08.

T, Oxsund 300 m. 35.08,
21/, Henningsver III 200 m. 35.08.
%/, , Reine I 150 m. 35.08.

It will be found too that measurements in the Vest Fiord
March showed a salinity of about 85 at a depth of 200 m. a
the same holds good with regard to April. Neither was any e
ception to this rule discovered in the measurements in the Ve
Fiord in March 1900.

If the salinity on different dates be compared, for instance th
it Gaukverp (Gaukver Island) on '8/, and !!/, 1899 and at Senj
on */; and '3, it will at once be seen that a considerable increa
has taken place.

So as to emphasize this fact still more, T will mention 1

observations at Hola near Svolver.
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The temperature values in the upper layers show considerable
sase, while in the deep a great constancy prevails. But on

other hand, on the Rest Sea the upper layers show a com-
tively high temperature.

At a depth of 120 moters, the temperature at both places was
but then there is a great difference between them. On the
the temperaturc falls from 6.4 to 1.3 between 120 and 700
as, but in the Tys Fiord at the same depths it only falls from
to 6.3.

What can be the reason of this extraordinary difference?

It will at once be noticed that the salinity of the different
srs in the sea are pretty much the same, while a considerable
wence is found in the Tys Fiord. At the former place, the
ling of the surface gives rise to vertical currents, which in their
1 almost balance the difference in temperature.

In this way even a pretty deep layer of water may exchange
£ with the atmosphere. But when the conditions are like those
the Tys Fiord, where the salinity in the upper layers is so varied,
n a considerable decrease of surface temperature will not disturb

equilibrium of the water.

As now the distribution of heat through the water takes place
wly, the result must be that the surface itself decreases consider-
y in temperature, and that it is only a comparatively thin layer
ich exchanges heat with the atmosphere.

So as to get an idea of the extent of the changes which take
ce in the upper layers, let us examine H. H. Grax’s observations
de in the Tys Fiord in the summer of 1898?) (Hydloomplucal
bles s. XXVTII).

26/ 1898. 68° 154 N., 16° 7.3 K.
Korsnes in the Tys Fiord.
Depth in | Temperature Salinity
meters o, Y0
0 13.6 301
10 115 33.05
20 9.8 33.48
30 7.08 33.62
40 G.05 33.84
50 b5 33.89
70 B4 34.20
100 5.4

As Gravn’s station was close to the place where I made my ob-
srvations (Tys Fiord I), the results may be compared.

We get the impression that the top layers are subject to great
icrease of temperature in summer and great decrease in winter,
nd wee see too that the temperature at a depth of 100 meters on
ae */; was 5.4 and 5.5 on the 2%/,

It is wellknown that the natural conditions in the depths of
he large fiords are firmly established. The water in the deep fiord
asins is tolerably homogeneous, the temperature and salinity are
Imost unvarying throughout the whole mass, and there are only

1) H. H. Grax. Hydrographical, Biological Studies of the North Atlantic
'cean and the Coast of Nordland. (Report on Norwegian Fishery and Marine
westigations. Vol. I. 1800. Nr. 5).

very slight differences in the course of a year.
two things which control this.

In the first place, the topography of the bottom of the sea is
of extreme importance, for, if for instance the deep part of the Tys
Fiord was lengthened out towards the ocean, the probability is that
conditions would then be somewhat different.

In the second place, the supply of continental fresh water,
which by weakening the surface layers forms these into an isolating
belt, is doubtless of great importance in connection with the stability
of the conditions in the depths of the fiords.

There is certainly every reason to believe that there is a thicker
layer on the sea which gives off heat to the atmosphere than in
the fiords, but this does not, all the same, explain the great fall
in temperature in the deep which takes place beyond the sea boundary.

One can scarcely think that this is kept up in any other
way than by the flow of water from colder regions. There must
be a cold undercurrent in the ocean.’)

There are especially

b. The Fiords.

In the winter of 1899, T had an opportunity of visiting several
of the northern fiords, and as I was able to make two sets of
observations in some of these, I am in a position to give results
which make it possible to compare. I was however prevented from
making observations in the same fiords during the following winter.
But T had the pleasure of obtaining several observations in the
Skjerstad [fiord, which presents many peculiarities on account of
its considerable depth and its being so shut off from the sea.

In the following pages, some details will first be given of cach
of the fiords visited, then an attempt will be made to give a gene-
ral characteristic, by help of which the similarities and dissimilarities
in physical conditions will be made clear.

Sandhornt (v-island) which is situated S. of Bodo on the south
side of the Salten Fiord is separated from the mainland by two
smaller fiords. Between Gildeskaal and Sandhornt we have Mors-
dal Fiord (also called S. Beier Fiord and Sund Fiord) and on the
opposite side we have N. Beier Fiord. In these two small fiords
dredgings were made 3Y/s; 1900,

The farm Sund lies at the point of Gildeskaal peninsula.
Here dredgings were made at a depth of 50—150 meters, and in
the adjoining fiord just inside Kvarsnes at a depth of 50 ‘meters.
Neither of these fiords seemed to be very deep.

The Salten Fiord-is the tolerably broad fiord arm which
runs into the land near Bodd. The islands Stromo and Godd se-
parate it from the Skjerstad Fiord, which farther in is also cal-
led the Saltdal Fiord. The Salten and the Skjerstad Fiord are con-
nected by three comparatively shallow streams, of which the cen-
tral one, the famous ,Saltstrom® is a rival to the Moskenstrom in
bulk and force. With regard to the depth of the Salten Fiord,
two soundings are marked on the sea chart about half way be-
tween Sandhornt and the peninsula on which Bodo is situated, the
one states a depth of 131 f. (246.60 m.) the other 112 f (210.84
m.). A little farther in, I sounded 880 meters but it was from a
depth of 320 m. that the samples of water were taken (Salten-
fiord II).

1) Cf. Donn, the North Ocean, and NANSEN, Some oceanographical Results
of the Expedition with the ,Michael 8ars“ in the Summer of 1900. N. Mag.
f. Naturv. B. 39, H. 2, Kristiania 1901,
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Thus it appears that the bed of the Salten Fiord, which has
a maximum depth of at least 380 meters, slopes fairly evenly out-
wards, but somewhat steeply inwards; for at the outer end of Salt-
strommen 40 m. was reached and at the inner 60 m,

It is said that in the most shallow part of the stream the depth
is only about 20 meters.

Several soundings were taken in the Skjerstad Fiord, by means
of which a very good idea of the depth can be formed.

If not otherwise specified, it may be taken for granted that
the soundings were made in the middle of the fiord. At the end
of the fiord (Skjerstad IMiord I) the bottom was reached at 30— 50
m. About 1.5 miles out (S. II) the depth was 100—185. S. III and
S. IV lic in the outer half of that part of the Skjerstad Fiord
which runs southwards, and the depths here were respectively 230
and 330 mecters. ‘

Opposite Kvenflaact (S. V.) I sounded at 420 m., and in the
arm of the fiord close to Fauske (S. VI) at 100—150 m.; while
the depth in the middle of the fiord opposite Fauske (S. VII, VIII) was
470—490 m. Just off the coast of Skjerstad in the direction of the
Misveer, Fiord the depth was 80—50 m. and at the mouth of the
Misveer Fiord (S. X) 10—30 m., while a little further in the same
fiord the depth was 50 m. (S. XI). On the other hand, the depth
in the middle of the Skjerstad Fiord just opposite the chureh (S. XII)
was 515 m.

A little further out (S. XIII) strangely enough it was only
110 m. deep, and from here the bed again sinks to the greatest
depth sounded in the whole fiord, viz. 518 meters.

Then it again inclines evenly upwards, for at the following
stations in the direction of Saltstrommen (S. XIV, S. XV, S, XVI)
the respective depths were 400, 380, 330 m. Measurements taken
in the middle of the fiord from the end to the inner part of Salt-
strommen give the following figures:
420, 470, 490, 515, 110, 518, 400, 380, 330, 40 m.

How far the rise from 110 to 515 and 518 is an isolated
point, or whether there is a ridge stretching -across the fiord, I am
not able with certainty to decide. v

It will be seen from the foregoing that the Skjerstad Fiord is
considerably deeper than the Salten Fiord, and that the greatest
depth sounded in it up to the present time is 518 meters.

Observations in the Skjerstad Fiord gain inereased interest as
the Norwegian North Atlantic Expedition in 1877 had a couple of
stations here.?)

Temperature registrations are here given for the sake of com-
parison,

15/ 1877. The Skjerstad Fiord.
Depth in Temp.
meters. o,

0 13.0
481 3.23

1) H. Moux: The Depths, Temperature and Circulation of the North Ocean,

p. 93.

30, 50, 100, 185, 230, 330, |

Y/g 1877. The Skjerstad Fiord.
?
Depth in Temperature
meters., } co,
—_— ,_&_._,,_,}___ -

0 r 114

18 8.7

37 7.8

b5 7.5

73 6.7

91 3.7

110 D.0
128 4.0
146 3.2
165 3.1
183 3.0
201 3.2
219 3.1
238 3.3
457 34
494 3.2

Now I will compare this table with one from my series
observations.

4/,1900. The Skjerstad Fiord XIL

Depth in | Temperatare Salinity

meters, ‘ Co, % 00r
|

0 2.3 33.73
20 27 33.73
50 3.45 33.85
100 3.4 33.95
150 3.3 33.90
200 ° 8.25 33.99
300 3.2 34.04
500 3.15 34.00

These last two tables resemble each other in so far asin bo
of them the physical conditions from a depth of 150 m. down a
seen to be pretty much alike, and this can hardly be looked up:
as due to chance.

The Skjerstad Fiord is a typical shut in basin, so that the
can be no renewal of the water in its bottom from any unde
current.

The temperature waves must come from above downward
and according to what has already been mentioned one must t
able to conclude that, e. g. the distribution of heat in the dee
is in a high degree prevented by the mixing of fresh water wit
the surface layers. There are also signs which seem to indicat
that the changes in degrees of heat take place exceedingly slowl
in the water at considerable depths.

Reference has already been made to the conditions with regar
to the maximum of temperature in the month of March in the Lofo
Banks. But if one looks over the measurements in the Skjersta:
Fiord in the beginning of April, it will be seen that even so lat
as that the maximum has not got very far.
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2 S. IL. 80 m. 3.5 (max.)
0 S8. V. 80 - 3.5 »

Thus

Judging from the figures just noted for #/, S. XII, it may also
ncluded that the maximum lies between 50 and 100 m. But
again shows that the changes in temperature take place very
ly. In the Salten Fiord, where the ocean water has free access,
y was no sign of the maximum at a depth of 80 m., the autumn
mum had entirely disappeared and the highest temperature was
ned at the bottom at a depth of 320 m.

See the following table.

54 1900. The Salten Fiord IL.
Depth in | Temperatur Salinity
neters, Co. . %50

0 3.2 3411
20 3.5 34.1
50 3.4 341
60 36 3447
80 4.4 34.60
100 5.0 34,79
120 5. i 34.8¢
150 6.2 34.04
200 6.55 35.06
250 6.65 35.13
320 6.65 3513

If the above table be compared to that of the section S. XII

), a striking difference will at onee be noticed. Not only is the
tom temperature in the Salten Fiord much higher than in the
jerstad Fiord (3°5 difference) but the salinity on the surface of
» former is even a little higher than at the depth of 500 m. in
XII. That such decided differences in the hydrographical con-
ions of the Salten and Skjerstad Fiords, as shown by tempera-
e and salinity, also cause biological differences, is a foregone
aclusion. This subject will be dealt with further on in this
satise. ,

From the Folden Fiord, T have only one sounding (%/4 1900
denfj. I) taken halfway between Hjerts and the south mainland.
te depth was 530 meters. From the high temperature and sali-
y of the water from the bottom (Vide no. 1067—1078) one
vy conclude that the ocean water is not prevented from flowing
to, at any rate, the outer part of the fiord. It should be added
at there is another Norwegian fiord which bears the name of
¢ Folden Fiord, it is in the county of North Trondhjem, just
uth of the 65th degree of latitude. In the old days, the Kristi-
iia Fiord also used to be known by this name.

The Ox Sound and the Sag Fiord.

One of the entrances to the Sag Fiord from the Vest Fiord
formed by the Ox Sound (between Hammerd and Lunds).

While in the sea chart for that part of the Vest Fiord which
beyond the Ox Sound the depth is given as 211—252 fathoms
97.21—474.838 m.) we took in the Ox Sound the following depths
om the mouth inwards: 455, 450, 630, 620, 620 meters. So
at this short, narrow sound (the length is about 5 miles, and
© breadth about 1 mile) has a maximum depth of 630 meters. I
lieve this is the one single case in the whole of Norway.

Respecting temperature and salinity, attention is drawn to the
bles (nr. 851—362).

It will be scen that it is especially from the upper 20 meters
that the accumulation of the summer heat is given off to the atmos-
phere. It may probably also be stated as a fact that the less salt
surface layers serve as an isolating belt, by means of which the
loss of heat from the layers beneath is to a great extent prevented.

In the Sag Fiord proper, only a couple of soundings were
taken in the inner end outside Furrunes (Sagfj. I, II). The depths
here were respectively 210 and 815 m. From the high temperature
and salinity of the water at the bottom (Vide nr. 363—368) 1
conclude that this inner part of the fiord is not shut off by any
ridge from the rest of it.

The innermost parts of the Vest Fiord and of the Tys Fiord
are very interesting on account of their great depths. 'The greatest
depth in the Vest Fiord is found north of Trano, for the sake of
brevity T refer to this as the Trant deep (Tranddybet). On the
old sea charts soundings are not marked beyond a line Kjeo—

"Tran, but I have taken many soundings from here, from which it

is made clear that the great fall of 5—600 m. and more continaes
almost up to Barb.

Halfway between Bard and Rotvier 280 m. were sounded, from
here in the direction of Trand the following depths werve poted:
324, 570, 608, 610, 630, 620, 535. In a straight line across the fiord
from Offerss in the direction of Tiltvigtind the following were sound-
ed: 250, 630, 680, 640 m. and from Offerss to the mouth of the
Tys Fiord: 485, 580, 585, 320, 465 m. Thus it will be seen
that there is a rise dircetly outside the mouth of the Tys Fiord.

After this rise there is again a fall in the bed of the Tys
Fiord, for soundings taken in a straight line from the centre of the
mouth of the Tys Fiord to the inner half of Skarberget gave the
following figures: 615, 630, 615, 725, 725 m. This great depth
is almost without variation right up to Skarberg.

As far as I know, 725 m. is the greatest depth reached in
any fiord north of Trondhjem, and I take the liberty of calling
the great basin which stretches from Korsnes to Skarberg, the
Tysfiord deep. The innermost boundary for this basin I am unable
to give precisely; the last' sounding at 725 m. was taken a little
further in than Skarberg, and here dredgings were made and samples
of plankton and water taken (Tysfiord I).

A sounding between Ulvoé and the Northern mainland gave a
depth of 230 m., while the depth at the station Tysfiord II, which
is a little further in than Tysfiord church, was 409.

A little further in, in the same arm of the fiord, the bottom
was reached at 180 and 140 m. respectively.

That there is no high submarine ridge between Tys Fiord
church and the mouth of the fiord, may be seen by comparing
the observations made at the two stations (Vide nrs. 651—672).
The observations made in the basins of the Tys Fiord and Trano
show a great similarity. There is reason to believe that the bot-
tom temperature at the places mentioned remains for years at 6—7,
with a salinity of about 85. The animal and plant existences in
the basins, thus live in physical conditions of remarkable constaney.

The Vest Fiord is continued in the Ofot Fiord, which again
has several important arms. Of these, the Skjomen Fiord and
the Rombak Fiord were visited in 1899.

There is a rise in the bed a little west of Barg, which is
again succeeded by a fall towards the Ofot Fiord. Between Bari
and Tjelodden 545 m. were reached, and opposite Skarstad 550.
Then there is a rise; for opposite Havnes the depth was 360
(Ofoten I, 7/» 1899) and between Bogen—Ballangen (Ofoten II, 7/
1900) 258 m. There are considerable depths also in the Rombak
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Fiord, a little further in than Oijord 310 m. was sounded (Rom- [ comparatively open sfretch of water continues towards Punc

baken III, 8. 1899). Furthest in at Rombakbotnen the depth was
only 40 m. (Rombaken I) and opposite outer Sildvig 110 m. (Rom-
baken II, Vide nrs. 8302—311). At the station Skjomen I at the
end of the Skjomen Fiord near Elvegaard the depth was also only
40 m. (nrs. 322—324).

In the middle part of this fiord (Skjomen II) the depth howe-
ever was 150 m. (nrs. 325 —329) and the same depth was sounded
just a little further in than the mouth, while a sounding taken in
the mouth proper gave only 85. Moreover, judging from the figu-
res giving the temperature and salinity at the station Skjomen I and
II, it may be concluded that this fiord is shut off by a submarine
ridge from any flow of warm, salt ocean water.

Thus we have

%, 1899. Skjomen IL.
! —
Depth in | Temperature | Salinity
meters, 0, i 000
l
0 1s 33.50
20 18 33.37
50 lsg 33.37
100 1.7 33.37
150 : 1.7 33.42

Generally there is ice on the Skjomen Fiord in the winter.

Similar physical conditions are found in Rombakbotnen, which
is connected to the Rombak Fiord proper by a shallow stretch
known as ,Strommen® (The current). On the other hand, obser-
vations in the outer Rombak Fiord (R. IlI, % 1899, nrs. 312—321)
show that the warm, salt ocean water has been able to get access
to this place. From the measurcments taken in February in 1897
and 1899 in the Ofot Fjord, it is made sufficiently elear that the
surface layers of the fiord in question gave off much more heat than
is the case in the lL.ofot fishing grounds, and the loss of heat is
still greater in the smaller fiords which adjoin the Ofot Fiord.

The Ogs Fiord is shut off from the Vest Fiord by innumer-
able small islands and holms, but the Kanstad Fiord has a more
direct connection with the principal fiord. When we visited the
Kanstad Fiord on /3 1899 its inner part was covered with ice,
our first station (K. I) thus being just beyond ,Strommen® which
connects the inner and outer half. The depth here is only 30 m.
Further in than Kvalo 84 m. was reached. Just beyond Kvaly
outwards there is a rise in the bed which is called ,the ridge®
(revet). From this point onwards to just opposite Nes the follow-
ing depths were reached: 16, 75, 95 m.

About halfway between Offerss and Bars the depth was found
to be 215 meters.

On 'y 1899 the temperature inside ,the ridge“ at a depth
of 90 meters was 1.6 and the salinity 33.48; outside at the same
depth the temperature 4.4 and the salinity 34.06. It may also be
cathered from this that the outer part of the Kanstad Fiord is
connected with the Vest fiord by an unbroken channel, while the
ridge prevents the warmer bottom water from penetrating into the
inner part of the fiord.

Outside the mouth of the Ogs Fiord, there is a stretch of
water, which is nearly frec for islands and holms, which is called
»Flaket“; and here I have sounded from 175—220 meters. This

vaagen and Aarstenen.

Observations made on !9/ 1899 however (nrs. 455—463)
such low temperature and salinity that one must conclude
oFlaket® is pretty much shut off. At a depth of 220 m,

| instance, the temperature was 1.7 and salinity only 33.40.

On the inner part of the Ogs Fiord there is icein the wi

Station I (**/s 1899) was just on the border of the ice.

The d

here was 100 m.; temperature 2.1 from the surface to the bot
but the salinity varied from 32.54—33.10 (mrs. 522—525). St
U (**/s 1899) was situated near Halvorso towards the mouth of
Qgs Fiord. The depth here was 207 m. As several observat
were made here, I adjoin the various results for the sake of ¢

parison.

H/y 1899. The Ogs Fiord 1L

Depth in | Temperature Salinity
meters, o, %00-

0 1.3 32.05

20 ] 33.08

350 1.7 33.33
100 Ls 33.33
150 1.4 33.33
200 1.4 33.33

On 2%/, 1897 I also had a station not far from Halvors

(Hydr. Tables p. 16).

Then the following results were obtained:

Depth in | Temperature Salinity
meters. co, %o
0 14 83.25
10 21 33.49
50 23 33.49
100 i 2 83.61
145 | 2.7 33.61

At the same place on *%/; 1900 the following

obtained :

Depth in | Temperature Salinity

meters. co, %00

0 2.05 83.02

- 20 2.2 33.05

50 ° 23 83.95

80 2.35 33.00

100 235 33.08

150 24 83.95

190 2.6 34.00

results we

It will be seen from these observation tables that the hydro
graphical conditions in the Ogs Fiord vary in no small degree fron
year to year. One might almost be tempted to say that more o

1) HijorT, GRAX and NORDGAARD. Report on Norwegian Marine Investi
gations 1895—97. Bergen 1899.
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salter water flows in one year than another, which again one might
yunt for, as the curve for 84 pro mille in the corresponding part
she Vest Fiord reached higher one year than the other. How-
r nothing certain can be said on this point.

There is another fiord, the Ostnes Fiord, which from the Vest
rd goes into Ostvaagy, and this fiord is of far more importance
nomically speaking than the two fiords just mentioned on Hinno.
the Ostnes Fiord there is often very good cod fishing.

The greatest depth which was measured in 1899 was 140
ters just opposite Helle in the outer part of the fiord. Respec-
g the hydrographical conditions refer to the tables nrs. 207—234,
1—-994.

The Kirk Fiord stretches in to Moskenest from the Vest
srd. The greatest depth we measured on %; 1899, a little
iy from the mouth of the Vor Fiord inwards, was 130 meters.
om 0—100 m. here the temperature rose from 2.0 to 2.7, while
2 salinity increased from 383.16 to 383.48.

At Station IT in the inner half of the fiord the rise in tem-
rature and salinity was respectively (from 0—50 m.) 1.5—2.5 and
1.95—3883.40.  Vide the tables nrs. 420—425. In the Vest Fiord

the same time (11 miles SE of Reine) the temperature at a
spth of 100 m. was 6.5 and salinity 34.52.

In the Malang Fiord, I have only observations from the
sepest part between Senjen and Kvals. But I have two sets of
yservations taken on *% and %, 1899 respectively.

It is interesting to compare these, nrs. 182—195, 757—767).

In this fiord just as at several other places in the month of
anuary, there was on 2%, a homogenous layer from the surface
y a depth of 100 m. with a temperature of 2.9 and a salinity of
3.92. From 120—350 m. the temperature rose from 3.0 to 5.3
nd salinity from 83.97 to 34.52. On '*/; the conditions were con-
iderably altered. As one would expect, the cooling of the surface
yyers was still further advanced. The upper 50 m. had a tempe-
ature of 1.6, which is equal to more than one degree's fall.

There is nothing remarkable in this, but more unexpected was
t to find that the temperature at a depth of 350 m. had fallen
rom 5.5 to 4.1

Such a considerable change of temperature at such a great
lepth has not previonsly been observed in our fiords.

Neither can it be explained as the result of a cooling process,
by which the layers of water have given off heat to the atmosphere.
Che most likely solution of this problem is that this change is

ecasioned by an undercurrent from the ocean. A hint in this
lirection is also given by the fact that the salinity was also some-
what higher.

Measurements in the Lyngen Fiord (*/1 and % 1899) also
furnish interesting examples of a considerable change in hydro-
graphical conditions. With regard to the depths in this fiord it
should be mentioned that we sounded 118—125 m. opposite Ski-
botten; 250 m. outside the mouth of the Kaa Fiord; 200 m. op-
posite Spokenes, and 320 m. between outer Gamvik and the north
point of Uls. Thus it appears that Lyngen, like the majority of
the northern fiords, is deepest in the outer part.

Observations made on 2%/, (nrs. 155—162) at station L. II
show a remarkable uniformity from the surface to the bottom.

At the next stalion the state of things was still more remark-
able (nrs. 163—173), as the temperature decreased from the sur-
face downwards. This is exactly contrary to what is usual in the
fiords in the winter, and I ‘therefore call it the reversed win-
ter state. At station L. III too, there was an indication of some-

thing similar, the temperature at a depth of 150 m. being 8.4 anc
at 200 m. 2.9 (ors. 174—181). But on the other hand on 3/; the
state of things in the same fiord was altogether different. On thi:
date at station L. I there was an inequality, both in temperatur:
and salinity (nrs. 861—866), and at st. L. IT the usual wintes

state, with quite an even rise in the temperature from the surface

downwards (nrs. 88 —875). The same conditions were also founc
at st. L. IITY) (nrs. 875—884). The question now arises how ca
the unusual distribution of heat which was found at st. L. IL o
%7/, (the reversed winter state) be explained. As, however, the
case here mentioned is not an isolated one, I will not give my theor
to explain it, until I have described the other similar cases. I
the Kvaenang Fiord we took soundings between Lokd and Bry
nilen at a depth of 150 m., between Spilderen and the south main
land at a depth of 180 m. Between Spilderen and the north main
land 343 m. was sounded, and it is probable that this is the grea
test fall in the bed of the Kvenang Fiord. Further in the fior
near the island Noklan the depth was only 90 m., and in the Joke
Fiord which joins the Kvenang on the north 110 m. were reache:
on the border of the ice right in at the end of the fiord close t
the glacier. This depth was also reached just outside the Tve
Fiord. Measurements on 2¢/; 1899 at K. I and II (nrs. 185—154
showed a remarkable uniformity in the temperature and salinity o
the layers of water. This uniformity was also found on %/, T
verify this the values are compared in the following table. I
should be noticed that K. I on */; = K. I on /..

Kvaenangen 70° 1’ N., 21° 28'5 E.
Between Spilderen and the southern mainland.

24/, 1899 19/, 1899
Depth in Temp. ‘ Salinity Temp. Salinity
meters ce : %00 co %0
0 2.6 33.87 0.75 34.21
10 2.6 33.87 0.75 34.21
20 - 26 l 33.07 0.75 34.21
30 2.6 | 33.87 0.75 3421
50 2. . 33w 0.75 34m
80 2.6 ! 33.87 0.75 34.21
100 2.6 33.87 0.75 84.21
120 2.6 | 83.87 0.75 84.21
150 28 | 33.87 075 342
160 l 2.0 84.49
180 3.4 ! 38.87

From this table it will be seen that from 2%/, to the %/, ther
was a cooling in the upper 120 m. of nearly 29, and that durin
the same period the salinity increased.

The slight irregularity found in the observations on 2!/ (nrs
803—810) is probably to be accounted for by some process of mix
ing. On the other hand, the physical conditions in the Joke
Fiord are particularly uniform (nrs. 794—802) with a low tempe
rature and a rather high salinity.

The depths in the Porsanger Fiord are well known, as ;
has been sounded long ago. According to the sea chart the max
mum depth 150 f. (282.37 m.) is reached in the mouth betwee
Sverholtklubben and Helnes on Magerd. Hence and inwards {

1) L. III for 3/; did not correspond to L. III on &7/
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Store Tamst the depth is about 200 m. or more. Depths of about
200 m. have also been sounded further in than the island mentio-
ned; but ‘the Porsanger Fiord on the whole may be said {o be
comparatively shallow. -

According to dr. Hsorr?!) a remarkably low temperature —
1%.15 C. was registered, at a depth of from 90—100 meters, in the
summer of 1900, by the ,Michael Sars® expedition.

Further out in the fiord at a depth of 200 m. a temperature
of 3% C. was measured. When we visited the Porsanger Fiord
at the end of April 1899, the whole of the inner part of the fiord
was covered vith ice, buf, as the observations made on 27—328/,
(nrs. 833—846) show, a temperature so low as 0°%2 C. was taken
between Store and Lille Tamso at a depth of 200 m., and this is
the lowest temperature ;which has ever been registered in any
Norwegian fiord at such a great depth. And the temperature
+ 1%15 C., which was registered by the ,Michael Sars“ expedition
n the summer of 1900, is the lowest which has been found at all in
wmy Norwegian fiord. )

The temperatures noted in the Porsanger fiord give similar
‘esults to those already known from the Lyngen Fiord. There is
v fall in temperature from the surface downwards (the reversed
vinter state).

At the mouth of the Porsanger Fiord on 28/, 1900 the follow-
ng conditions were noted:

|
Depth in Temp. Salinity
meters ce %50
i

0 2.95 84.54

20 2.25 34.54 :
30 215 34.54
100 14 3447
150 e Bis
200 ; 13 3454
250 l 2.75 84.78

From the surface down to 200 m. the salinity is fairly uniform, |

ut the temperature falls from 2.25 to 1.8. On the other hand,
dong the bottom at a depth of 250 m. a flow of warmer and
alter water has penetrated (2°%75 C. and 84.78 %p). Between
store and Lille Tamsd where observations were made on *7/, 1899
ve noted the following:

Depth in Temp. Salinity
meters co %0

0 1.05 34.60

20 1.05 34.60

30 lo 34.67

80 1o 84.67

100 0.05 34.60
120 0.95 34.67
150 0.75 34.67
200 0.2 34.48

1) Cf. HiorT, Fiskeri og Hvalfangst. (Bergen 1902), p. 18 and H. FRIELE,
[ollusken der ersten Nordmeerfahrt. (Bergens museums aarbog, 1902, p. 3).

There is reason to believe that the ,reversed winter st:
‘describes conditions which are casily disturbed. It is true I
no opportunity of repeating the vertical section at any other pl
than those in the Lyngen Fiord, but there it was found that
usual winter conditions were again prevalent on the 35 W
giving oneself the task of judging concerning these peculiar ¢
ditions, it is helpful to remember that nothing corresponding
been noticed in the western fiords (vestlandske fjorde) where
have for several ycars taken measurements also in the winter,
settle the hydrographical conditions, in any single fiord for instar
several factors may have to be reckoned with, That the tempe
ture of the atmosphere plays an important one, is clear, and
comparing the results obtained in the northern and southwest:
fiords, as I have done, I have come to the conclusion that the {
of rain is a factor which must be considered.

From Monx’s rainfall-charts?) it will be seen that the fall
most uneven in the different parts of the country. Although the
has of course been some slight variations in the fall in one a
the same place from one year to another, yet on the whole it
seen that the distribution has been fairly uniform during the peri
that these measurements were made. 1t is another matter th
there may possibly be something periodical in the distribution
the fall.

It may thus be stated that there is a greater fall in the w
stern fiord districts than in the fiords of Tromst and Finmark, ar
it is reasonable to suppose that this circumstance must have son
influence both hydrographically and biologically speaking. I wi
now only allude to the hydrographical part of the subject.

One must expect in the Finmark fiords, where there is les
fall, to be able to trace a rise in salinity, cspecially as so muc
falls in the form of snow so that it does not at onece make it
influence felt. Besides this, in the northern fiords large quantitic
of fresh water is retained in the layers of ice in the inner part
of the fiords. From these circumstances onc might attempt to ex
plain the greater average salinity of the surface layers of the no1
thern fiords in winter as compared to the fiords in the west countr
(vestlandske fjorde).

On account of the slight flow of fresh water into such a fior
as the Kvenang, in the course of a winter a great uniformity i
salinity may be established, and (Vide observations) just for thi
very reason the cooling of the atmosphere will exert a great in
fluence on the cooling of the layers, the vertical current taking
with it the water with its low temperature (which it has reachec
by being cooled by the atmosphere) from the surface downwards

The observations made furnish sufficient proof that in the
course of the winter a great levelling in temperature and salinity
‘goes on, and there are instances of complete uniformity from the
surface right down to the bottom. However, it is possible that
these conditions may be disturbed by warmer coast water being
driven into the fiord by the wind. And in such a case the ,re-
versed winter state“ would be found, the original fiord water having
cooled so much that it settles under the inflowing coast water,
even if the latter is slightly salter. After all, this is only a pa-
rallel case to that in the ,Nordhav® (the North Ocean) where the
warm salt ocean water -from more southerly regions settles above
the cold and less salt water which comes from the north.

1) Cf. Nedboriagttagelser i Norge, Aarg. V, VI
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c. Hydrographical Characteristic of the Fiords
of Northern Norway.

It is a well known feature in the western (vestlandske) fiords
; the maximum depth is found in the inner parts, but several
the northern fiords are found to be different in this respect.
s truc that the greatest depth (about 650 m.) in the Vest Fiord
urther in than Trant (Trand-deep) and in the Varanger Fiord
greatest depth (424 m.) is just off the Bog Fiord (in the middle
t of the fiord), but it may be stated that the maximal depth is
nd in the outer half of many of the fiords.

In the following table I have given a special name to the
sc where the greatest depth is found.

—

Fiord Max. depth Situation
ang ....... Malangs deep Just opposite Stonnesbotn.
433 m. 69933’ N., 1800’ E.
IZen L ..e.as Gamvik deep Between outer Gamvik and Ulo.
320 m. 69954 N., 20027/ E.
enang...... Kvwenangs deep Between Spilderen and the mnorthern
: 343 m. mainland,

70025 N, 21041’ E.

sanger ..... Porsanger deep Between Sverholt and Helnes.
282 m. 70038'5 N., 26925 E.
58 tiiueenn Sveerholt deep A little inside the mouth.
326 m. 70056 N., 269535 E.
. Tana deep Just off the Ty Fiord.
318 m. 70950° N., 28°36‘ E.
anger...... Varanger deep Just off the Bog Fiord.
424 m. 699565 N., 30°10' E,

I owe the majority of the above data to the general charts of
ographical Survey. I have.reliéd on my own measurements,
ich are on the whole not a large number, with regard to the
ngen and Kvenang fiords. '

A little beyond the mouth of the Salten Fiord inwards I have
nded 380 m.; but this depth is less than may be found in the
lerstad Fiord which is still further in, I reached a depth of 518
a little outside Skjerstad church. It is quite remarkable in the
rict between the Skjerstad and the Ofot Fiords how many
ressions there are, as will be seen from the following table.

Fiord Depth Situation
wstad ... .. Skjerstad deep | A little beyond Skjerstad church.
518 m.
en ....... Hjertd deep Between Hjertd and the southern main-
580 m. land,

67037’ N., 152 E,

——— me— — —————————

Fiord Max. depth Situation
Oxsund ....... Oxsund deep Between Hammert and Lundd.
630 m. 6801’ N., 15018'5 E.
Tys .. .' ....... Tysfiord deep A little inside Skarberg.
725 m. 680125 N., 169125 E.
Ofot.......... Skarstad deep Just opposite Skarstad.
550 m. 68%23 .5 N, 16°%17':5 E.

This series of greater depths lies between 67° and 68°30° 1
The powers which combine to form fiords must have been exe
cised in an unusually large degree in this district, and it is probab.
very difficalt to find any parallel instance of such depths in suc
a limited area.

It will be found on careful consideration of the observatior
taken that a great many of the fiord deeps are very uniform wi
regard to temperature and salinity. So as to make this clear at
glance the following tabulated observations have been inserted.

Date of Soun- Depth Temp. Salinit;
Fiord Locality observa- | dings in |measured Qo 'Y
tion m. m. "0
670145 N =
Salten ...... ] By 1900 380 20 3. 5
alten 14996° To. 4 3 6.65 85.18
RN
Folden ..... 8797 6/, 1900 | 330 500 6.55 35.00
1502
. 6801/ - . "
Oxsund ..... . /o 1899 630 630 6.3 85.08
159185
680125 o8 roix - . <
Tys covvvnnn 16012 5 /s 1899 725 700 6.3 35.11
680155 | .
Vest....oou. 6/, 1899 68 " h 3.
S 15049" ! o 0 30 6.3 85.14
|
68023 5 f ~
Ofot ....... 9/, 1899 57 53 . 3.
o 160175 o 550 550 6.3 35.14

Observations made at different times of the year have prove
that a considerable constancy in temperature and salinity prevai
in these fiord deeps. Another set of fiords shall now come in
consideration.

Date of Soun- Depth Tem Salinit
Fiord Locality observa- | dings [measured Cop' aoxm )
tion m. m. /oo
69033 N. -
Malang ..... 18%° E. 29/, 1899 433 350 5.5 34.52
69054
Lyngen ..... 90027 3/5 1899 320 300 3.65 84.84
Kv 7092 5
vanang. ... 210‘“( 2!/‘l 1899 843 340 23 34.49
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D f| 8
. . ate o onn= Depth Temp. | Salinity
Fiord Locality observa. ding | measured o0 0,
tion m, m. w
700585 o8 = .

wsanger ... 26995 /, 1899 282 250 275 3d.78

1 70047 5 7 2 2
mal), .. ... 28030° /e 1878 232 232 28

!
o 699565 - )

ranger?) .. 30010¢ Aug.1875 424 424 3a

A special characteristic of the places above mentioned is that
e temperature was below 6° C. and the salinity less than 35 pro
Ile. There is also reason for supposing that these two factors
e more subject to change here than in the fiords mentioned in

e former table. For instance, in the Malang Fiord on ¢/, 1899

e temperature was 4.1 and the salinity 84.67. There are also
Instances of

wy smaller fiords, which show similar conditions.
is are tabulated in the following list.

Date of S(.)un~ Depth Temp. | Salinity

Fiord Locality observa- dings | measured ) o
tion m. m. oo

jerstad....| 8. XII 4/, 1900 als 500 315 34.09
jomen,...| S8.II 99 1899 150 150 1.7 33.42
nstad..... K. III 1/, 1899 94 90 le 38.48
R 0. 11 H/1899 | 207 200 14 83.38
Kevrrenns K. I 8/, 1899 | 108 100 27 33.48

The fiords above mentioned are certainly connected with those

iich have a bottom temperature of 6°—7° and a salinity of about

%00, but submarine ridges prevent the warm bottom water from
wing in. The heat which the Gulf Stream brings with it does

1) The North Atlantic Expedition, 1878.
) Professor MOHN.

not exert any influence worth considering on the deeper laye
water in these fiords, and the condition of things in the dept
determined by the local meteorological factors in a special de

A few examples, showing the loss of heat caused where a
is shut off by a submarine ridge, will be of interest. On Y
10th 1899 at a depth of 200 meters in the Ogs Fiord the
Derature was 1.7 and the salinity 38.40 %o. On the same ds
the same depth in the Vest Fiord outside the temperature 6.1
the salinity 34.87; there thus being a difference of 5° C. in
perature. ’

On April 4th 1900 at a depth of 200 meters in the Skje
Fiord, the temperature was 8%25 C. and the salinity 88.99
while in the Salten Fiord the figures were respectively 6%.55
35.06; there thus being a difference of 3°3 in temperature.

It is not to be wondered at that these differences evid
themselves in the distribution of fauna. ) -

As a result of the observations and particulars detailed i
preceding pages it would seem reasonable and natural to &
the northern fiords into two groups?) as follows: —

1. Fiords in which the bottom temperature is 6°—7° C. wi
salinity of about 35 g in the water at the bottom.

(Examples: The Salten, the Folden, the Tys, the

and the Vest Fiord).
2. Fiords in which the bottom temperature is less than 6° C.
the salinity at the same depth is less than 85 %.

(Examples: The Malang, Lyngen, Kvenang, Porsar

Tana, Varanger, Skjerstad, Skjomen, Kanstad, Ogs and |
Fiords.)

The Ma]ang Fiord is a kind of connecting link bety
the two groups. It must also be mentioned that the Skjer
Fiord, for instance, belongs to the second group on account o
being shut off by a submarine ridge which prevents the infloy
the ocean water; while the Lyngen and Porsanger Fiords for
stance, on the other hand, must classify under the second g
on account of their being situated so far north that the o
water has been considerably cooled and their salinity has
reduced by mixing with fresh water.

Later on we shall show that the distribution of fauna an
character in the two groups are so different, that the above cl
fication of the fiords is justifiable also for that reason.

1) Cf. NORDGAARD: (Bergens museums

bog 1899, p. 23).

Some Hydrographical Results.
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NOTES.

In my plankton tables the marks have the following signification:
TT = Very scarce,

r == scarce,
+~ = somewhat numerous,
¢ = common,

CcC == Yvery common.



A. The greater Forms of animal Plankton,

a. Plankton Stations

1899—1900.

Corresponding
T. Date Name Depth in metres samples in the hydr.
tables
1899 !

1 12, | Helligveer, 10 miles NW of Ho...\ovuitvnneennnnnnnnnnnn... 0—50, 0—250 28—40
2 13/, + Vestfjord I, between Helligveer and Veero ................... 0—>50, 0—100, 0—180 41—52
3 — | Vestfjord IT, nearer Vere .......o.vvreeeeneenneeeennnnennns 0—50, 0—100, 0—200 53—63
4 u/, | Moskenstrommen. . ...t eirii it e e 0—50, 0—100 66—70
5 17/, { Reine. 8 miles SE of Ro..ovvinuiiiiiiiiii ., 0--150 73—80
6 — Stamsund, 8 miles SbE of S. ... ... .. i, 0—50, 0—100 81—86
7 — ! Hemningsveer, 7 miles 8 of H. ...........ccovviineinnnnnn., 0—50, 0—180 89—90
8 18/, Yttersiden, 23 miles NW of Gaukveers...................... 0—50, 0—110 91—97
9 19/, . 40 miles NW of Gankveers ...............coounenrennnnnn.. 0—>50, 0—160, 0—700 105—121
10 2/, Senjen, 12 miles NWbW of Maanesodden ................... 0—35, 0—50, 0—130 126—133
11 8/, | Tromsosundet . ...vuueeennnnn e eee s 0—5 . 134
12 &y, | Kveenangen I, Letween Lege and Brynilen .................. 0—5, 0—>50, 0—140 ‘ 135—144
13 — - Kv@nangen II between Splldem and Kveenangstinderne ...... 0—5, 0—>50, 0—180 145—154
14 %/ I Lyngen I off Sl\lbotn ..................................... 0—3, 0—50, 0—115 155—162
15 — | Lyngen II, off Kaafjord ..............o..o .ol 0—50, 0—100, 0—250 163—173
16 — * Lyngen III offt Spokenes.............. ... .. .. 0—50, 0—200 174—181
17 28/, ‘ M‘\lanuen, hetween Lysbotn and Stanneshotn ................ 0—100, 0—300 182—194
18 L, Folstad, fIstnesfjord ... ... ... oo 0—50, 0—135 214—223
19 — | Helle, Oxtllesﬁ]md ........................................ 0—50, 0—150 224—234
20 — [ Hela, Svolvier....ooiiii it it e 0—>50, 0—150 196—206
21 1y Henningsveer, 8 miles SbW of H, ..................cocuui.. 0—50, 0—100 235—240
22 — | Vestfjord, 8 miles S8SE of H...........0ovvueirinnnnnnnns 0—>50, 0—200

23 — Skroven. 4 miles 8 0og 8. ... .. i 0—300 241—245
24 Yo Raftsundet, off the Troldfjord ............................. 0—50 246—250
25 — i Raftsund 1[ between Aarstenen and Ulvaag................. 0—100, 0—200, 0—260 251 —258
26 o | 8kroven, 3 miles KSE of S . 300—350, 0—100 0—"00 0—300, 0—380 259—268
27 5/ " Tranodybet, hetween Trane and Lodingen................... 0—50, 0—100 0__‘)00 0—630 269—281
28 /(. Ofoten T, between Havnes and Ramsund .................... 0—100, 100—200, 200—300, 300—350 282—292
29 | Ofoten II between Bogen and Ballangen.................... 0—100, 100—200, 200—250 293—301
30 8/9 | Rombalken I, at the liead of R. .o i 0—40 302—306
31 — | Rombaken II, off ytre SHAVIK....................coo . 0—100 307—3811
32 - | Rombaken III, inside @ijord ........ ... . .....0oovvvunnnn. 0—100, 100—200, 200—300 - 312—3821
33 9o Skjomen I, at Blvegaard .......... 0.t 0—40 322—324
34 — Ofotenfjord, off Skarstad ..... ... ... ... ... ..o 500—550 331
35 13/, Skroven, 5 miles SWbS of 8........... ... . coiiiiirinnn. 0—50, 0—100, 0—200, 0—250 339—349
36 — | Strominen I, at Hemmingsveer..............0oiiiiininin.... 0—80 382—335
37 — | Stronunen TI, at Henningsvaer . .......oo.oouneesunnsennnnnnn, 0—30 836—338
38 16/, | Mouth of the Raftsund............0ceeeneinennninnnnnnn.. 0—275

39 17, | Uxsund, between Hammere and Lundo ..................... 0—100, 0—150, 150—250, 250—850, 850—450, 8561—3862

‘ 400—0')0 0')0 620
10 18/, Sagfjorden I inside Furrunesveeggen........................ 0—50, 0—100 0—200 363—368
1 — Sagfjorden II, outside I‘uuunesuewuen ...................... 0—300
42 21y Henningsver I 4 miles SSW of H...........ooovooniii] 0—85 369—372
43 — Hennmns\ ®r llI 16 miles SSW of H. ...................... 0 100, 0—200° 0—250 877—385
44 A Evenstad 1, 7 miles SE of Lofotodden . ... ..onenoneno 0—')0 0—150 405—411
13 — Evenstad II, 10 miles SE of Lofotodden ................... 0—100, 0—200 412—419
16 — MoSKenStIBMMEN ... vttt niieernnnrererenneneens 0
47 3fy Kirkfjord I, inside Vorfjorden ............................. 0—100 420—423
48 4q Reine I, 11 miles SE of R...........00iiiueennnnnnnnnnnnn. - 0—30, 0—150 426—4385
44 /g Ure I, 9 miles 8SE of U. .ottt iiiinennnannnnnnnnn, 0—100, 0—200 436—443
50 — Henningsveer I, 6 miles SWOWI/gW of H.................... 0—100, 0—140 444—450
51 10, RAPESUNACE . . 1o s eeee e st s a s 0—45 479—481
52 — Risvierflaket, outside the @gsfjord .............cc0vvrunnn.n. 0—>50, 0—150 455—460
53 1y, Kamtadf]oxd IIT, inside the ridge .. .......ovineivnnnnnnn... 0—80 488
54 M/, fgsfjord I, at the head of the fjord ............ oo, 0—90 522 —525
55 — PBastjord II at Halvarso. .. ..ottt ineinenennnnnenn, 0—--200 526—-.331
56 16/, Tranedybet, between Trane and Lodingen................... 0—50, 0—100, 100—200, 200—300, 300—400, 532—542
400—500, 500—600 .

57 18/, Tranodybet. .. .outti it e e 0 544
58 20/, Henmningsveer 11, 6 miles SbEE of H.......oovvvnnnnn..... 0—100, 0—280 579—589
59 21/, Vero, 7 miles SbW of Maahornet............ovvuiuvinin... 0—100, 0—170 596—603
60 22/y Resthavet, 60 miles NW of Rost ........cco.viniinrrnennnnn. 0—160, 0—900 604—618
61 LT Rost I, outside R. o.ovinei ittt iiiii e 0—120 623—628
62 — Rost I, outside R...oueurnneniniiineenitinnneannnennnns 0—100 631—633
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: Corres]
Nr. Date Name Depth in metres !samples in

tab
1899
63 25y Rost II, further in than Rost .. ..ovvvvrrivennenernnnneenenns 0—150 640-
64 By Tysfjord I, further in than Skarberget ..................... 0—100, 0—700 651-
65 29/a Tysfjord II, further in than the Tysfjord church ............ 0—100, 0—400 664-
66 — B8 43 4 o (S S 0—50, 0—109, 100—200, 200—300, 300—400,
400—500, 500—600, 600—700
67 1, TALIE DIOLIA - e et s e e ettt et eeeraeeaeeeinerenn, 0
68 4y Folstad, Pstnesfjorden ..........ovvuvivivnnnvecionnninenas 0—3 688-
69 — Helle, Pstnesfjorden. .. ...oveeverrnsrenrecensssrscesosssnns 0—3 692~
70 - Brettesnes IL........c.000iiiiiiiineiereeniinnrnacesnonnes 0—3 682-
71 — BRIOVEN v ittt iiiteii it ittt et e 0—38, 0—150 697-
72 — Hola, at V0LV .. vvvviinriiieirnnrrrosrtieranneansernnns 0—38, 0—150 703--
73 10/, Stene in Ba, Vesteraalen .........vvvuvrrnnrrssnncenscnnsse 0
74 1, Gaukvers II, Vesteraalen. .....ovveveeeeennnenserernnnnssne 0—38, 0—250 7T48-
75 12/, Malangen, off Stonnesbotn .........vocvviiiiiiiiiiiiiinn, 0—100, 0—380 757-
76 1/, ST (LY Yo o v 0—3
77 — ST 1) 130 1 /5 0—80 7
78 7, Malangen .o vuuitnn s rrnenneretnetnanesarearaanennssas 0—38, 0—50, 50--100, 100—200, 200—300, 3060—380 773-
79 197, Kvaenangen I, betw. Spilderen and Kvaenangstinderne......... 0—350, 0—160 783-
80 — Kvaenangen II, off Neoklen island ..............cciiiiieen, 0—90 790-
81 20/, Jokelfjord, at the head of the £JOrd.......c.vvuuuvuvnnnnnns 0—8, 0—50, 0—100 794-
82 2y, Jokelfjord IIT, off the Tverfjord ..........covvvviivevnnnnn, 0—40 799-
83 — Kvenangen, between Spilderen and the northern mainland .... 0—100, 100—200, 200—300 | 803-
84 22/, Hammerfest harbour ... ...c.vviveineririiiiieeennanneeennns 0—8 5
85 Ry Troldfjord, in ROIfS0 ......cciviveirrriniernrnnnaeennannns 0—6
86 i, T L 0—100, 0—300 811-
87 25y Breisund. .. ovvrrnretreneerititteetiiiiaeraasaeaaeann 0—3 830-
88 26, Repvaag harbour, Porsangerfjord.........cocvveviveeaannan. 0—10
89 27/, Porsangerfiord .. .....ueeieeeeaeeat i 0—75, 100—200 833-
90 1, VATAD .« oo s e e e ie e e e e ennesessnnesesssnsesenasescesenaaaans 0—200 847-
91 3 Tymgen I, off SKiDOtn......c.vviuiiiieiieiirineeaeeinenes 0—100 861-
92 — Lyngen II, off the Kaafjord .........coovviviieerninaiiea..s 0—230 867-
93 — Lyngen IIT, between Gamvik and Ule ........c.ovvennnant. 0—3800 875-
94 5/5 Holay SVOLVERL ..o vvvtin vt iitnrnnnernnaenanssssaesnnses 0—150 885-
1900 .

95 20/, Hola, SVOLVER o vt vettetnernnaesnnnsonereanessnseaaresnns 0—>50, 0—140 894-
96 — Skroven, 1 mile SSE of S. ... .ovuiviiiiiiiiiiiieniininnenns 0—50, 0—100, 0—400 902-
97 — Henningsveer, 23/; miles off H. .........oiiiivineininnn., 0—50, 0—100, 0—200 914-
98 /g Strommen at Henningsveer . .....vvevieiinnennreanianarerans 0—G60 929-
99 — Balstad I.....iciiiiieineirnrrsranrinrsneriosananssssinss 0—50, 0—100, 0—200 932-
100 — T S 0—110 957-
101 22/ Tranodybel .. ..vveurernneeeeeennreeetornnsresrsnananseees 0—600 961-
102 2y @stnesfjord I, at the head . ....cvevtieeeneinnnneeenrieenees 0—-25 981-
103 — @stnesfjord II, between Vaterfjord and Felstad .............. 0—130 - 983-
104 — @stnesfjord IIL, off Helle. .. ..oovurunnrnesrrnnnsnnenneeessn 0—130 989-
105 L6/ GISNes ....ovvvvveennns e 0—100 995-
106 — Balstad . ..ottt i i i i i it i i 0—130 1004-
107 Zify RINE vt tineeenteneeeeneeaeeetteeaan e, 0—150 1009-
108 307, =01 10t PP 0—25
109 2, Skjerstadfjord IL. ... ...vuureruuuisrreornnenennnneanaennns 0—100, 0—180 1025-
110 — Skjerstadfjord IV.. .. iiun i rriereinnieeieenneransnases 0—330 1031-
111 — Skjerstadfjord V... .ttt it i i i i i e 0—420 1034-
112 4, Skjerstadfjord VIL......ovviriertinrniennennnncnanennenns 0—490
113 4/, Skjerstadfjord XIL....v.oveviinneraiireneronnsenenennnenns 0—350, 0—100, 0—500 1047-
114 5/s Misvaerfjord. .. ..ovvvennennenenenennnnsnenes et 0—25
115 — Seivaagen, Saltenfjord..........ooiiiiiiiiiiiiiiiiiiieea, 0—20
116 —_ Saltenfjord XL ... ...ttt iiiieiinrnaseneecnsnsninses 0—50, 0—330 1056-
117 A TOldenf ord . ..o vvuvvseernnninruninsrnansesesnnanceannnns . 0—530 1067-
118 — Foldenfjord I ......cvveiiniinenienrneeneneonsncannaannss 0—100, 100—200, 200—800, 300—400, 400—3500 1067-
119 /s Vestfjord, between Flade and Skroven .............c..o.uannns : 0—>50, 0—315 1079-
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b. Plankton tables.

Date

12/, 1899

Station

Depth in metres

Helligvaer

Vestfjord I

W

18/

| Vestfjord II

0—50 0—250

0—>50 0—1000—180

; WIS |
0—>50 [)—l()()'()—‘_’()()

Mosken-

strommen

0—>50 | 0—100

|
Reine |

Stamsund

Henningsveer

Yttersiden

(—150| O

50 [0—100| 0—350 ’O~18()

0—50 iOwl 10

POO'S
LT e e 5 e s s o eras Shng ool cote

iphea tarda. . . . . T

diphanes norvegica ... .....

‘cophausia inermis. .
tsanoessa neglecta. . . ..

longicaudata
eomysis arctica . . .
nimysis abyssicola. . ..
s and Larvee of Schizopoda ... .....

‘athemisto obliviee .. ................

ehoegia &P e .vivavs o

anus finmarchicus . ...

hyperboreus . . . ..

wdocal, clongatus . . .

ridius armatus. . ...

tenuispinus . .
sheta norvegica .. ... ..

olecithicella minor . . .

nora longicornis ... ...

Wridia lucens ... ...

LOMT R e Wy W=t N o o

wromamma robusta . .

‘erorhabdus norvegicus .

wacia armata. .. ... ...

i spe...o...

liona similis

plumifera .......

wrosetella atlantica o.ooo... ...

wea conifera
mg and Lavvee of Copepoda .. .....

nacina balea . . ... S e

wvie of Gastropoda. . . . .

- Felecypoda . ..

oplewra sp. . ...

e

honautes

wvee of Kehinodermala. . . . . .. s

- Polychata. ....... .

ELOOHAtA: ©c ivi oo s

VNG SD: & vnisie 45 % 0% o o v 8

whnactis albida .. .......

nlita sarsii .. ...

ysophora borealis ...........

1

rn

Ao v

+

rr

re i

rr
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0. Nordgaard.

Date

19/1

o),

Station

Gaukvero

Senjen

Depth in meters

0—>50 [0—100

0—700

0—5

l
0

50 0—130

Troms-

0—5

osund

ot

Kvenangen 1

Kvaenangen 11

Lyngen I

0—5 | 0—350 ()—I(N)IO—LLO‘ 0-—5

0—>50

0—180

0—5

0—50

0—

Eish eges .civecsmes SRy 08 e o o
Pasiplioea tardaos va o v v v a5 o5 ot .
Nyctiphanes novvegict ............ A
Boreophavsia inermis . ... .. wiei s s e
Thysanoessa neglecta. ............ s

— longieaudata .o s o sie o
Borcomysis arctica ............ 0 s g
Hemimysis abyssicola. ... ..... e slhrege
Eepes and Lavve of Schizopoda........
Parathemislo 0bliVIG . o vvaieome oo e vions

FEuthemisto compressa. .......... 5 o s

Nauplii and Cypris of Cirripedia . . ..
CoNCHoecia 8D sl s o 55 W8 o5 o 85 s
Calanus finmarchicus .................
—  lyperboreus . . ... ST g e
Psewdocal. elongatus ..................
Chaid s i armatis vy o smvwmnesvm s s @
- - tenaispinus ... el
Biiclieta: NOYPegict v vwmmivas
Scolecithricella winor «.........o.oouu..
Temora longleoriiis s v v s soaswianimacers
Metridia Tucens .......cooveennneo.. =
— _ longa. e T R e
Plevromamma vobusta ............. Site
Heterorhabdus norvegicus. .............
Candacia armala. . . .. s
Acartia sp........ B SriEs
Oitliona Smilis s vewensvmses e i
== 0 DU O s N S e ety
Microsetella aflantica ............... i
Onceea conifera . ... .. ol S PO, s
Young and Larvie of Copepoda........
07510 o0 LR T S S —
Larve of Gastropoda ........... Sl
— = Pelecypoda ............ - T
Oikoplewra sp. .. .. e T o
AR G S5 56 o e b B s essdis
QY DNOTEULEE: cvvssiiavimosivn- s s sim o4 s i st
Larvie of FEclinedermata .............
== = PolyCRELa s s b o v
&1 e
Bolina sp. ....... iR SR S e
Avachnaehsd BIDWE s cavsviin vaenm vie i
CUPUITEE BUYSHL oo oo dionmie miorsimioimiv e sia b5k

Pliysoplioria Borealls et sa v v

116 i

|
=1

ce

ce

ce

ce

ce

1
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0.

Nordgaard,

—— —————
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Pasiphea torda......oooveen.
Nyctiphanes norvegica...........
Boreophausia inermis . ..........
Thysanoessa neglecta ...........
— longicaudata .......
Boreomysis arctica .............
Hemimysis abyssicola ...........
Eggs and Larve of Schizopoda ..
Parathemislo oblivia ............
Futhemisto compressa...........
Nauplii and Cypris of Cirripedia.
Conchoecia SPr vieene e
Calanus finmarchicus ...........
—  hyperboreus............
Pscudocal. elongatus ............
Chiridins armatus..............
— tenuispinus .. ..ou.. ...
Eucheta norvegica ..o.o.oooo.n...
Scolecithricelle minor ...........
Temora longicornis .............
Metridia lucens ................
— domga ................
Plewromamma robuste ..........
Heterorhabdus norvegicus. .... ...
Candacic armale ..............
Acartin sp. . voviiiiiiiiiiiiae
Oithone similis ................
—  phumifera..............
Microsctelle allantica ...........
Onceea conifera ..........oooun
Youngs and Larve of Copepoda .
Limacina balea ................
Larvee of Gastropoda...........
— - Pelecypoda ...........
Oikoplexti@ Sp..voovvviennienns
Fritillaria sp. «...coovvvvevnn.
Cyphonautes ....oooovuviiennnn,
Larvee of Fchinodermala. .......
— -« Polycheta ...........
Cheetognatt «....oooviieivienn.
Dolin@ sp. «vvvvvvvvvniineiinn
Avachnactis albida .............
Cupulita sarsii ....ooovioiiiens
Physophora borealis ............
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B. Remarks on the Observations.

a. The Vest Fiord and the Coast Sea.

The observations, made in the Vest Fiord in January 1899,
oved that at that time a comparatively high temperature prevailed
_the surface of the water. _ .

At Hola, near Svolver, the surface temperature was 3%3 C.
. January 11th, halfway between Grotp and Skroven 4.4 was
gistered on the surface and between Helligveer and Veersg on the
ith of the month 4.6. About 4.0 was the surface temperature in
oskenstrommen, and on the fishinggrounds beyond Reine, Stam-
nd and Henningsveer.

The highest degree which was registered in January, and in
ot the highest surface temperature which was registered during
e whole winter by this expedition was 5.9 (1/1) beyond Vester-
den, 40 miles NNW of Gaukveers.

Further, as a result of the observations in the Vest Fiord, it
found that in the majority of places the maximum temperature
not reached at the bottom. At the station in the middle of the

ord between Grote and Skroven (''/i) the maximum (6.9) was at
depth of 100 meters.

At the station at Helligvaer (1) the maximum -(7.6) was
sached at a depth og 140—150 meters, and at the station between
lelligveer and Veerp the maximum 7.2—7.6 at a depth af 120—150
1eters.

In the Lofot fishingbanks too, there was a less clearly defined
iaximum, for instance at Stamsund ('7/1) 6.9 at 120 m., and on
16 same day 6.7 at 120—150 m. at Henningsver. On January
1st, the minimum at Hela was 2.5 on the surface, and the maxi-
mm 6.8 ncar the bottom at a depth of 150 meters. Corresponding
onditions were noticed on the same day in the @stnes Fiord (Li-
wds Bay, Folstad, Helle).

Also at Skroven on February 4th the maxinum (7.1) was found
t a depth of 150 meters, the bottom temperature being 6.3 (380 m.).
n the deep off Trang the maximum (%) was reached about 150 m.
own, the bottom temperature being 6.3 at 630 meters.

In @xsund ('"/:) the highest temperature (6.9) was at a depth
f 150 meters, and here too the temperature at 630 meters was 6.3.

Here are some instances from the Lofot fishing banks: —

/2. 16 miles SSW of Henningsvaer.
Surface temperature 2.6, maximum 7.0 at depth of 120

mtrs., bottom temperature (260 mtrs.) 6.6.

/». 12 miles EtS of Reine.
Surface 2.7, max. (120 mtrs.) 6.5, bottom temp. 6.2.

Hence it may be gathered that in the months of January and
February, the maximum temperature was to be found at a depth
of 120—150 meters. Towards the end of February this maximum
will be found near the bottom over large portions of the fishing
banks.

Observations on the Lofot banks in March show minimum on
the surface, and, as a rule. maximum neai the bottom at a depth
of 150—200 meters.

At greater depths in the fiords a less clearly defined maximur
could at the same time be traced at a depth of 150—200 meters
Measurements taken in April show a continued cooling of the uppe
layers, with a surface temperature of 1—2 at Henningsver, Sten
and Reine. _

The section beyond Ingg (*%/i 1899) 71° 10" N. 28° 10 E
showed minimum (3.2) on the surface, and maximum (8.8) at a deptl
of about 100 meters.

But on the other hand, from observations made off Nordky!
and Varde (Y/s) it was found that the temperature at these place
was evenly disposed from the surface to the bottom.

On the first days of May. therc was no indication of any sprin;
minimum, on the sea coast of Finmark nor in the Lyngen Fiord!,
But when on May 5th I again took the temperatures at Hola nea
Svolver the surface showed 2.65 and minimum (1.9) there had alrcad
reached a depth of 20 meters.

To give an idea of the changes in temperature and salinity i
the course of the winter months, a table of observations made a
Gaukvaerg off Vesteraalen is subjoined.

18/, 1899 680 35' N. 140 13’ E, 1/, 1899 680 34’ N. 140 17* 1.
Depth in | Tempervature Salinity Depth in | Temperature Salinity
meters Co. %00 meters %0

0 41 33.56 0 285 34.17
10 4.4 33.56 20 2.65 3417
20 4.5 33.50 50 2.70 3417
30 45 33.56 80 3.2 , 34.29
80 5 3406 | 100 40 1 Bda

150 6.9 3427 120 44 I 8460
250 7a 3438 150 16 | 34m
200 505 84.79
250 5.2 84.86

1) At Lyngen HI (cf. no. 875—884)

8, h el, an 1 at
there is owey nmimum a
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1900 r 528/22%F) saline contents | =2 o 5=
Nr i £ [E835|5 =~5’1_ e | 1900 ll H E £ SZE saline co
Nr. NRTIO = 7 = | i | i ] ~ == BN
Locality g 5:—3 ,2":'2?- CL | Salt | Salt Nr. Locality = ’t = ,: R
Date 3 [E22|E52) ver | per | per | Dat [ £ lg=3|2zz| o s
A2 2(eE < litre | litre | mille ate ’ % {3": Zig = =| ber | per
= S7% gD gl litre | litre
March Metres| Metres| (9
937, 2 , 5| e N Marel . . ‘
(:gé 1 Balstad T 190 6.2 | 19.69| 85,62 3472 || 1018 d 31001 Lndego Metres M(lat_l(;zs‘ ¢ o
939 120 | 6.29] 19.70 | 35.64 | 34.74 ||| 1019 : 50 | 53 | 19.66| 35.57
o 150 | 66 | 1982 35.68| 3494 | 1020 200 59 | 19.901 36.0c
g 180 | 6.6 | 1996 | 3611 | 35.18 || 101 260 | 6.0 119.90] 36.00
o4l 200 | 6.6 [ 1996 36.11 | 35.18 ||| 1022 300 | 6.05) 19.93 | 36.04
913 Balstad TI. 110 01 295 19.32| 34.95 | 34.09 || 1023 198 gg 19.98 | 36.04
20 | 28 | 1934|3499 | 3412 ] lo24 : oo | aan
fﬁj 50 | 258 | 19.39| 85.08| 8421 67"1\;}‘% 410 | 400 | 6.55| 19.96 | 36.11
946 80 | 3.45|19.39| 85.08| 3421 April 2015 1
047 Bals 100 | 3.1 119.82| 3405 84,09 ||| 1025 2 Skjerstadfjord 1T 3 2.5 oy =
947 alstad IIL. 0| 295 19.52| 8495 | 3409 ||| 1026 jesiadiord L 183 01 25 | 19.111 8458
949 50 | 2.80] 19.52] 84.95 | 34,09 ||| 1027 ;8 8.25 1?.18 84.70
950 §8 g-gn 19.32 | 34.95 | 34.09 |J| 1u28 100 32 }33? ‘;’ii?
2 3.85| 19.36 | 85.03 | 8L.16 ||| 1u2y = | 22 | 1821 3475
sl 100 | 2:85| 19.36| 5.0 | 3416 ||| 10: 150 | 82 | 19.26| 34.85
952 Nufsfj 925 = 031 34.16 80 185 | 8.35 26 =
038 g, Jufstjord. | 125 | 0| 3.05| 1929 3490 3404 | 1081 Skjerstadfjord IV. | 330 | 980 | oo | 1026) 3485
953 /o miles 8SO of . 50 | 295 19.29| 8490 34,04 f| 1082 ! |0 e | B2 | 1029 sta
oox 80 | 2.95| 19.32| 34.95| 84.09 |[| 1033 ' <o | Tead | 3490
955 205 o= ' . 830 | 3.15| 19.29| 34.90
956 %00 295 19.39 | 85.08 34.21 || 1034 Skjerstadfjord V. | 420 0| 24 | 19.18] 8470
957 i 20 | 3.0 1035 Off
q?,é Reine, 112 0] 295]19.32( 34.95( 34.09 (| 1036 Kvenflaaet. gg é).io 19.18 | 84.70
i B0 | 2.85| 19.32| 8495 | 84.09 |f| 1087 2 4 | 18181 8470
959 ! p 08 80 | 3.55| 19.21| 34.76
20 80 | 2.85| 19.32 34.95| 84.09 || 1088 52| 19.211 84,76
ool e . | 100 | 42 | 19.39| 35.08| 3421 ||| 1089 150 | 35 | 1921) 3476
%62 2 Bet 'ranelld‘:,.rbet. 620 U 27 1198321 3495 3409 (f| 1040 ‘)80 gg }g gg 84.85
162 etween Tiaio and 30 | 275 19.32( 34.95 | 34.09 ||| 1041 950 | 35 | 1097 | o488
)64 odingen. 80 | 2.75| 19.32 | 34.95 | 34.00 | 1042 a0 | B2 | 127 31.36
o 100 | 27 | 1982 | 3495 | 8409 || 1043 400 | 3135|1932 | agos
20 | 265 19.32| 3495 : ot 191 19.3271 34.95
)66 150 2‘;’ }g ;2 gigz i’i 83 }313 Skjerstadfjord IIL | 230 | 200 | 32 | 19.26] 34.85
Igg 180 | 2.8 | 1952 85.31 | 3443 (|| 1046 Skn%;t?algfaorﬁl VIL| 480 | 400 | 32 | 1932 34.85
5 2os | jaos| oo . o ce. & 5] 19.3
169 190 | 6251 19.75| 85.78 | 8483 || 1047 4 |skjerstadfjord XIL| 515 | 0| oa| poo| 3485
.;? 250 | 6.25| 19.75 | 35.73 | 34.83 | luvdy chu{f;}f"""d ?g 27 | 1911/ 8458
i o | 457 183 sete) S50y Mo - | o[ e wiie
73 500 | 6.3 | 19.91| 36,02 85.10 || 1051 150 | 33 | 1996 3485
s , _| 600 | 63 |19.91| 86.02] 35.10]|f 1052 200 | oos| Tozo| 3483
i Ggstjord. 195 | 0| 205|19.92( 3477 83.02 || 1053 200 | 3.25| 19261 3485
75 At the mouth. 20 | 22 | 1924|3481 3395 ||| 1054 800 | 82 | 19.29) 3495
76 50 | ©3 | 19.24| 3481/ 3395 |l 1055 . . 500 | B.15) 19.832| 34.95
k. 801 535 102 . 3.95 P . Skjerstadfjord XIV.| 400 | 400 | 3.05| 19.32| 34.95
78 2.39 24| 34.81| 83.95 || 1056 3 Saltenfjord II 820 0| 82 |19.33] 84
79 100 [ 2.35| 19,24 | 34.81 | 33.95 ||| 1057 67014'5 N., 20 | 3.15| 19.33 3.;'33
80 150 | 24 | 19.24| 34,81 | 33.95 | 158 14026 E. 50 | 31 |19.33| 3407
o . 190 | 26 | 1997 34.86 | 34.00|[| 1059 60 | 86 | 1954 | 35.35
8L o @stnestjord 1. 27 0| 21 |19.22| 3477/ 33.92]| 1060 80 | 44 | 19562 35.49
2 At the head of the 20 | 235 19.24| 34.81 | 33,95 ||| 1061 100 | 50 11978 oo
% LU 1062 190 | 59 | 1575 3373
3 B Jstuestjord II. 35 01 23 11922 3477 5392 [ 1063 150 | 6.2 | 19.82| 35.86
etween Vaterfjord 20 | 23 | 19.22) 34.77| 38.92 ||| 1V64 s
85 and Folstad. 50 | 25 | 19.24| 3481/ 3395 ||| 1065 200 | 655 19.89 3598
36 | 29 | 1991 333 95N Tose 250 | 6.65| 19.93 | 86.05
6 2, 9.24 | 34.81| 33.95 || 1066 320 | 6.65| 19.98 | 36.05
37 100 | 3.45|1932| 8495 3409 |l 1067 ¢ - 20| 565| 19.93 36.05
. .49 19.32 | 34.95 34.09 0.‘ 6 Foldenfjord I. 530 0| 82 | 1933 84.97
3 ) _ | 180 | 5.75|19.36| 85.03| 8416 |f 1068 67037 N., 20 [ 3.1 | 19.33] 3497
@stnesfjord III. | 135 0| 2385|19.22| 84,77/ 33.92 ||| 1U69 15% E. 50 | 8.1 | 19.46] 35.21
50 Abreast of Helle 20 | 2.45| 19.22( 34.77| 83.92 |} 1070 80 | 42 |19.46| 3521
91 50| 26 1071 2 | 1946 85.2
29 5 : ) (4 100 | 4.15| 19.50 | 85.28
K 80 2.65| 19.24 | 34.81| 83.95 | 1072 120 3.55| 19.78 | 85.7
33 : 8
: 100 | 8.2 | 19.36| 3503 | 34.16 ||| 1VU73 150 | 6.4 9.91 | 36.02
14 130 41 1074 H 3. 19. .02
I4 . 4 200 | 6.6 | 19.78] 85.78
B 26 Drsnes. 105 0| 28 | 1939 85.08| 3421 ||| 1075 250 | 6.6 | 19.82| 35.86
6 50 | 2.8 | 19.39| 85.08| 84.21 ||| 1076 300 | 6.6 | 19.82| 35.86
37 80 | 28 | 19.39| 85.08| 34.21(| 1077 400 | 6.55| 19.92| 86.04
8 100 | 4.7 | 19.50| 85.28| 84.39 || 1078 500 | 6.55| 19.85 | 85.91
29 Henningsver. 160 0| 27 | 19.32| 34.95| 3409 || 1079 7 Vestfjord. 315 0] 285|19.31| 34.94
)0 50 | 2.8 | 19.32| 34.95| 84.09 ||| 1080 Between Flade and 20 ! 28 | 19.33| 84.97
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12 100 | 4.3 | 19.46| 85.21 | 34.33 2 60 | 4.35| 19.60 | 85.46
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10 50 | 2.8 | 1940/ 8501 | 34.23 ||| 1090 Hola. 150 0| 295| 19.25| 34.33
11 80 | 29 | 19.40( 35.01| 34.23 | 1091 At Svolveer. 10 | 255| 19.25 | 34.33
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7 T : 0. 553 | 846 097 150 | 5.851 19.78 | 35.80
17 120 | 4.3 | 19.64]| 35.53 | 34.64 ]| 109
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0. Nordgaard.

Date

A
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Stations

Rost
I

Tysfjord I

Tystjord II

Tysfjord I
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Depth in meters
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0—700|0—l 00}0-—400

0—50 [0—100
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200

200— 1300—
300/ 400

400—
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500— [600—
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700

0

' Fish eggs....coviiiiiiiinirnniecnan
Pasiphea tarda . .............ooiitn
Nyctiphanes novegica «.....ooovveeen..
Boreophausia inermis.................
Thysanoessa neglecta. oo vvvvennneaians

— longicaudata. .............
Boreomysis arciic@ ......ooovvvviiee..
Hemimysis abyssicola . .........ooooius

Eggs and Larvae of Schizopoda........
Parathemisto oblivia ............... ...
Euthemisto compress@. ...........o0us
Nauplii and Cypris of Cirripedia ......
CONChoecit SP. «vvvevvnverrrinannnases
Calanus finmarchicus ......o.oooveennes

—  hyperborveus..........oiiienns
Pseudocal. elongatus ..........ooooiens
Chividius armatus. .....oovvveevennn..

— LenUiSPinUS « oo v v v e iieannns

Eucheta norvegic@ ..oovoueeeeeniiesss
Scolecithricella minor .....oooveiiian.
Temora longicornis .....covveevneennn.
Metridic ueens . ..ooovveeiiiiainnnn.

— longa. ..
Plewromamma robusta ..........ooo...
Heterorhabdus norvegicus. .............
Candacia armat@ .....ooovvevvnaanans
R T  P
Oithona sitmilis .......covvveeeievenn

—  plemifera...... oo
Microscetelle atlantice ... .ooovvivuens
Onee@ CONIferd ...oovvveveeinionnnnes

Young and Larve of Copepoda .......
Limacinag bale@ .....ooovvvvviiieans
Larve of Gastropoda ...... Geereeeens

— - Pelecypodtt ..ovoviiiiiininn,
Oikoplewr@ sp.oovvvvveenssersnneernas
Frittllarict Sp- «voeeveneaninnnneeeenss
Cyphonaules ..o.ooveievevnnenrennenn.
Larvie of Echinodermata..............

— - Polycheeta..................
Chetogna@l@. ...oovvveiievnneannanees

Boling sp. «vvvvvveeiinniniiiinneennns
Arachnactis albida ........oovveiien
Cupulita sarsti .....ooovvieviiinnnnn,
Physophora borealis ..................
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Date

%/s

s

s

574

S/y

7/4

Station

Skjer-
stadfy.
v

8.V

S. VI

Mis-
veerfj.

Sei-
vaag

Saltenfj. II

Folden

Foldentj.

I

Ves

tfjor

Depth in meters

0—330

0—420

0—490

0—50

0—100{0—3500

0—25

0—20|0—50

0—330

0—>530

0--100

100— |200—
200, 300

300—
400

400—
500

0—50

0—

Msh egos vovrveiniinnenenenns
lasiphea tarda....oooovviinnn,
Vyctiphanes novvegica...........
3orcophausia inermis,..........
Thysanoessa neglecta. . ..........
— longicavdata .......
3oreomysis arctica .............
Temimysis abyssicola...........
lggs and Larve of Schizopoda . .
Yarathemisto oblivia . ...........
tuthemislo compressa...........
vauplii and Cypris of Cirripedia.
onchoecia sp. .. ... e e
‘alanus finmarchicus ......... ..
—  hyperboreus............
%seudocal, elongatus ............
Jiridius armatus. ........ e
— tenuispinus o ..........
lucheela norvegica .............
icolecithricella minor ........ .
emora longicornis .............
fetridia lucens .............. ..
— longa ..........0...n.
Aewromamma robusta . ... ...
leterorhabdus norvegicus. . ......
‘andacia armata. .. ............
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—  plumifera..............
Licrosetelle aflantica ...........
Incea conifera ................

‘oung and Larvee of Copepoda

Jmacina balea . ... ............ :
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arvee of Echinodermata........

— - Polycheta.......... .
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T
rachnactis albide .......... ..
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hysophora borealis ............
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Plankton.

c. Remarks on some Plankton Forms.

Pisces.
Eggs and Larvee.

In March and April 1896, fish spawn was regularly found
ic plankton on the Lofoten banks. That the greater part of
belonged to cod was, I consider, unquestionable. In 1897, fish
n was also noticed from '"/z to /;%). In 1899, a considerable
tity of fish eggs was to be seen in the sea at Vest Lofoten,
larch 20th and on April 1st a mass of fish eggs was seen on
Jast Lofoten banks. Also in 1900, fish spawn was noticed in
atter half of the month of March.
Particularly in 1897 several samples containing spawn were
ined. Various sizes were found, right up to a diameter of
m.; but the diameter of the majority was about 1.3 mm., which
s that most of it was cod spawn. We also got a few cod
> in the tow net, as for instance on '/, 1897 on the fishing
1d at Reine. The characteristic pigment bands left no room
loubt that we really had caunght larvee of cod — their length
about 3.5 mm. It was quite remarkable how seldom onc came
a sterile egg. One cannot, however, because of this fact con-
that fertilization was carried out in a particularly effective way,
d one can hardly cxercise any control over this in the open
For cod spawn is doubtless subject to the same law as for
ace, salmon spawn, which dies pretty quickly if it has not been
ized. Some cod eggs were put into a glass of sea water,
it was seen that the eggs fell to the bottom as soon as they
In the open sea also, the dead eggs without doubt sink to
yottom, so that it is not possible to gain a correct idea of the
iveness of fertilization by counting the eggs capable of devel-
nt which are found in the water.
Respecting the spawning of the skrei (Gadus callarias 1..)
2nce should be made to Hyorr's book ,Fiskeri og Hvalfangst®
ery and Whale Catching), page 37 el seq.

Decapoda.
Pasiphea tarda, KrOYER.
By tow-netting, I have only obtained young individuals of this
es. Quite rarely, single specimens have been found.
/> 1899. Ofoten I, 300—850 mm., 1 specimen, length 27 mm.?)
/5 1899. Tys Fiord I, 200 —300 m., 1 specimen, length 26 mmn.
/s 1900. Skjerstad Fiord V, 0—420 m., 1 specimen, length
33 mm.
/11 1902. The By Fiord, Bergen, 250—450 m., 1 specimen,
length 12 mm.
[ made the following notes about the specimen from Ofoten:—
, quite transparent, brown eyes and a reddish tail appendix.
[n ,Bidrag til Kundskab om Christiania Fjordens Fauna® (Con-
tion to a Knowledge of the Fauna in The Kristiania Fiord)
Awrs describes the young of this species (p. 56—863, fig. 81—90).
3 were taken near Skroven in Lofoten by G. O. Sars and the
est was 10 mm. in length.

') Cf. NorDGAARD, ,,Contribution to the Study of Hydrography and Biology
» Coast of Norway', Tables 2, 4a, 4b.
) Measured from the point of the rostrum to the tip of the tail.

As far as I can see, G. . Sars was the first to observe t
pelagic habits of this species. In ,Crustacea II¢ from the Nor
North Atlantic Expedition (1876—78) he says (page 11): ,Me:
while, though the specimens in question all came up in the tra
from very considerable depths, reaching 1760 fathoms, yet the anin
may, considering its obviously pelagic habits, have entered the tra
in some of the higher strata, during the upward. passage of t
apparatus.“ The expedition above mentioned also took its spe
mens of Pasiphea with a trawl at the stations 33, 213 and 2¢
Of these stations 33 is in the southern part of the North Oce:
218 about halfway between Jan Mayen and Norway and 295 (L
71° 59° N., Long 11° 40’ E.) is somewhat further north and ea
It is easier now with the improved apparatus for pelagic fishing
catch the animal. It appeared in considerable numbers in the No
Ocean'). With regard to the distribution of this species in the fiords
Norway, it may be mentioned that it has been found from T
Kristiania Fiord up to Lofoten, but ifs distribution is now known
be extended over a larger area. In April 1899, I took specime
with a trawl in The Malang Fiord from a depth of 380 m. There
no doubt that it is rather common in certain other fiords. For
stance, I have often seen it in the stomach of Macrurus rupest
Spinax niger and Gadus virens from The Herlp Fiord near Berg:
The young individuals of this species mentioned as being taken
The Ofot, Tys and Skjerstad Fiords were all caught in the mont
February—April.  Although it is not stated, it is likely that G.
Sars took the young stages on which M. Sars has based his ¢
scription, also sometime during the early spring months, for G.
Sars was, in the years mentioned, making winter researches in Lofot:

One would be inclined to think that about the middle of t
winter is the time of propagation for this species. Ifis, howev
reasonable to suppose that the propagation stretches over a peri
of several months. In the stomach of Spinax niger from The He
Fiord, I found '%/; 1897 a female with large eggs attached.

Another Pasiphen female with eggs was found in the stoma
of a Gadus virens from The Herle Fiord **/; 1902.

KroyER based his original deseription on specimens from Grec
land, and the species is also said to be found on the east co:
of North America.

Schizopoda.
Nyctiphanes rorvegica, M. SARs.

As is the case with Pasiphea tarda, this is a plankton for
which it is difficult to catch in small tow-nets. A large numk
of my specimens have been taken in a trawl. Here is a list
the various places in which they have been found.

19/, 1897. Sunderp (Vesteraalen), several specimens in the stoma
of Gadus virens.

31/, 1899. Helle (Pstnes Fiord), 0—120 m. 1 jun. (tow-net

16/, —  Raftsund 0—275 m. rr —

8/, —  Folstad, (Qstnes Fd.), 0 —185 m. rr —

1) Of. Hiorrt, ,Fiskeri og Hvalfangst' (Fishery and Whale Catching), p.
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s 1899. In Sea N. W. of Rest, 0—500 m. r (trawl).
v —  Gaukvere II, 0—250 m. rr —
" —  Kvanangen 0—3840 m. rr —
s — In Sea off Ingg, 0—300 m. —

1 have specimens from the following places on the west coast
Norway: —
s 1897. The Fiord outside Bergen in the stomach of Gadus virens.
b 1899. Herle Fd., 0—400 m. jun. rr (tow-net).
y —  On the coast off Herlp, 0—150 m. — —
flo  — - The Norw. Channel off the}

Kors Fiord. - o

s — The Herlo Fiord, in the stomach of Gadus wvirens.
ly —  The Hjelte IFiord about 100 m. rr (tow-net).
hi —  Henng in the ,skjergaard® beyond Bergen in the sto-

mach of Gadus wvirens.

On Naxsen’s ,Fram® expedition, a single specimen was taken
) May 22nd 1894.")

On the Norw. North Atl. Exp. (1876 —78) this species was
sticed at most of the stations.

G. O. Sars writes®): ,The present beautiful species was obser-
»>d on the expedition in several localities, at a considerable distance
om the coast, swimming about on the surface of the water, as a
ile, however exclusively young individuals. At one of the stations
st. 75) west of the Namsen Fiord, the animal occwrred in such
rofusion that the sea in some localities had a peculiar brownish
nt.“ Professor SArs also mentions the species from the Kristi-
nia, the Hardanger and the Vest Fiords.

Avrivinnivs®) has observed it in the surface layers of the
kagerack in August, and in the Gulmar Fiord towards the end
f November. In the months of August and September, the spe-
mens he obtained were generally found rather deep down.

The species is distributed from the Arctic Ocean to the coast
f Portugal, and from Greenland to Massachusetts Bay.

C. KornBeLY) states the length of the largest specimen caught
t Jan Mayen to be 36 mm. My largest specimeu, taken in the
ea off Inge in Finmark, has precisely the same length; the largest
pecimen from the Herlp Fiord, near Bergen, was 32 mm.

Boreophausia inermis, KRGYER.

This species constitutes, as is well known, the principal food
f the coal-fish and plankton cating whales. I will therefore give
, complete account of the-observations I have been able to make
especting the distribution of this animal.

7/, 1897. Svolvaer (Lofoten), in the stomach of Gadus callarias +
8% —  Qgs Fiord, 0—150 m. (tow-net) r
—~ —  Between Barg and Ledingen, 0—200 m. (tow-net) r
3, —  Svolveer in the stomach of Gadus callarias c
55 —  (stnes Fd. at various places, 0—120 m. (tow-nef) -
—  — Raftsund, Trold Fd., Grund Fd. — r
95  —  Reine, in the stomach of Gadus callarias -+
4, 1899. Reine, (Lofoten), 0—150 m. (tow-net) Io%
T4 — 8 miles S. E. of Reine R T
7/, —  Lyngen III, 0—200 m. — T

1) G. O. Sams, Crustacea, p. 138. The Norw. North Polar Exped. 1893—1896.

2) Crustacea II. The Norw. North Atl. Exp. 1876—78, p. 12,

%) Die Plankton Fauna des Skageraks, p. 74. Kpgl. Svenska Vet. Akad.
Handl, 80, N. 3. ‘

4) Die Oesterreichische Polarstation Jan Mayen:
(I B. p. 48.

Beobactungs-Ergebnisse,

81/, 1899. Helle (@stnesFd.), 0— 50 m. (tow-net).
1/, —  Vest Fiord, 0— 50 m. —
.3 — Raftsund, 0—200 m. —
1/, —  Stene, (Lofoten) 100—200 m. —
12/, —  Malang Fiord, Om. . —
13/, —  Stennesbotn 0— 3 m. —
#/, —  Sea off Ingo, 0—300 m. (trawl)
6/, 1900. Henningsveer I, 0—140 m. (tow-net) jun.
31/3  —  Beier Fiord, 0—150 m, (trawl)

The contents of the stomachs of goal-fish which were cay
in the Porsanger Fiord') in the summer of 1898, were for the m
part composed of this species.

The presence of Boreophausia inermis along the coast of B
gen is also satisfactorily ascertained, a large quantity having bx
found in the stomachs of young coal-fishes caught off Henno
19/11 1902,

But it is not certain if the species is to be met with annue
on this coast.

AvrrviLnivs mentions the species in the Skagerack, and N
Man?) gives Banff, Shetland, Moray Firth and Clyde district
places where it is found. The species is observed from Spitzberg
to the Skagerack and Englapd, as well as from Greenland alc
the east coast of North America to about 42° N. The larg
specimens I have found (in the Malang Fiord) were 25 mm. lo

Boreophausia raschi, M. SARs.

This species is distinguished from the foregoing by a toothl
projection on the sides of the carapace. The dorsal tooth, howey
in front of telson is mjssing in raschi.

I have only found this species once, and that was at Hellc
the Qstnes Fiord, (°/y 1897, 0—120 m.).

It is known from the Kristiania Fiord (M. and G. O. Sa
The latter also mentions having ocasionally found the species
the west coast of Norway. It is also known from Greenland ¢
Great Britain, a list of places where it has been found has br
given by Normay®) and T. Scorr.¥)

Thysanoessa neglecta, KRGYER.

There was no example of this species among the specim
taken in 1899—1900, but on % 1897 I found it in the Ost
Fd., plankton 0—60 m. It was also found in the stomach of oce
cod (skrei) which was fished at Svolvaer %/ 1897.

G. O. Sars mentions having taken the species in the Var
ger Fiord.

I have the following notes from the west coast of Norway
30/, 1900. The Hjelte Fiord, 0—220 m. tow-net
18/, 1902. Manger, in the stomach of Clupea harengus
19, 1902. Henng, in the stomach of Gadus virens jun.

The species is known from Greenland, (H. I. HaxsEN)
Siberian coast (Branpt), N. E. America. (S. I. Sxirs), besi
Normax and T. T. Scorr have mentioned several places on
British coast where it has been found.

1) SPARRE-SCHNEIDER have taken specimens at Kvenangen.

2) British Schizopoda of Families Laphogastridze and Ephausiide. Ann. 3
Nat. Hist.,, S. 6. Vol. IX, p. 461,

3) British Schizopoda, p. 462,

4) On the Distribution of Pelagic Invertebrate Fauna of the Firth of F
and ite vicinity. Part III. Sixteenth Annual Report of the Fishery Board
Scotland, V, p. 160.
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Thysanoessa longicaudata, Kroyeg. 20/, 1900. The Ostnes Fd., 0—130 m. -+

With tow-nets, this species has only been caught at the follo- 2_/4 —  The Skjerstad ¥Fd.,  0—330 m. +
g places: — ' %/ —  The Folden Fd., 0—100 m. : r

The Vest Fiord I, 0—100 m. o

Ure I, 0—100 m., 0—200 m. T

_ My specimens were 10—12 mm. long.

On Naxsex's Fram-expedition single specimens were taken at

13/, 1899,
A

r different places in the Arectic Ocean; and Sars mentions the .
ranger Fiord and the Sea between Norway and Jan Mayen '

rw. North Atl Exped.) as other places where it has been found.
According to Normax') this species together with Nyctiphanes
vegica was ,trown up in enormous quantity in St. Andrew’s Bay,
1l 22nd 1886“. It is also known from Greenland (Haxsex)
P. T. Crive?) has given a list of places where it has been
ad in recent years from 48°—¢7° N,

Boreomysis arctica, Krgvir.

As far as I know, this is the first time this species has been
uded in any account of plankton organisms.

There can, however, hardly be any room for doubt that it has
iktonic habits, as it has several times been taken by townetting.
for instance on

1899 in the Malang Fd., 300—380 m. rr

From the western fiords of Norway I have noted the follo-

o —
g

1898.  The Herlo Fiord, in the stomach of Macrurus rupestrs -
v ~— The Herlp Fd., 0—400 m. tow-net rr
1901. The Herlp Fd., 0—400 m. —
1902. Fiord off Bergen, 250—450 m. — v

This species, which was first described by KrovER as being
id in Greenland, has by G. O. Sars been taken in the Kristi-
, Hardanger and Vest Fiords. :

It has not yet been observed on the British Coasts.

Hemimysis abyssicola, G. O. Sars.

This species also seems to be a bathy-planktonic organism,
vas at any rate found in the tow-net on % 1899 in the deep
Trano, 0-—630 m.; both as adwlta and juniores.

In the western fiords it has never been seen in plankton but
been found in considerable quantity in the stomach of Macrurus
sstris from the Herlp Fiord, **/; 1898. Boreomysis arctica was

found in the same place.

G. O. Sars has taken this organism in the Kristiania and
danger Fiords and at Lofoten. It has not yet been included in
British fauna.®) Normax has caught it in the Trondhjem Fiord.

Eggs and Larve of Sechizopoeda.

As the Schizopoda play such a very important part in the
omy of the northern seas, I will mention some observations
e in the northern fiords.

4/, 1899. The Malang Fd., 0— 3 m. +
—  Inge 0—300 m. r
—  The Porsanger Fd., 0— 75 m. r
—  Vardp, 0—200 m. ¢

1) British Schizopoda, p. 463,
%) The Seasonal Distribution of Atlantic Plankton Organisms, p. 81, 82,
3) Cf. NomMaN, On British Myside, p. 146. Ann. Mag. Nat. Hist. S. 6,

X.

The majority of these probably belonged to the species Boreo-
| phausia inermis.

} Cumacea.

Pseudocuma longiennis, SP. Batk.

On 22/; 1897 T got a specimen of this species in the harbour
at Brettesnes in Lofoten, the animal was swimming about on the.
surface.

T. Scorr!) has on the other hand, several times caught it by
tow-netting in the Firth of Forth. Sparre-ScunemEr has observed
this species at Hillesp in the Malang Fiord, which is the northern
limit for it. .

With regard to its distribution cf. Dr. Carn ZIMMER.?)

Amphipoda.
Parathemisto oblivia, KroyEr.

This species is also, without doubt, one of the important orga-
nisms in the economy of the sea. I have specimens from a great
many stations both in the northern fiords and on the west coast
of Norway. Is is distributed from Greenland (KrovER, HANSEN)

1 to 45° N. 50° W. (CrLevr)®) and from Arctic Ocean, where it was

taken by Naxsex at 12 different stations, to The British Isles.
Avrivitnivs has found this species in the Skagerack, but it has
not up to the present time been noticed in the fiords of Sweden
and southern Norway. The most southerly place at which T have
taken this species was off Stavanger (58° 59’ N. 5° 21° W.), where
I found juniores in plankton on 7/ 1896.

In the plankton which I had under examination from »Heim-
dals“ section between the Sogne Fiord and Iceland about the middle
of May 1896, I constantly came across juniores from the surface
layers, both from the region of the Gulf Stream and in the arctic water.
Likewise juniores and sometimes adulta were observed in the Pudde
Fiord (Bergen) from the middle of November 1896 to February
1897, 0—8 m. In the plankton material which the seal catcher
Capt. H. AxprESEN collected for the biological station, a consider-
able number of P. oblizia were found, among them also a large
number of juniores from the sea mnorth of Jan Mayen (June and
July 1897.4) .

Parathemisto is characterized by H. H. Gran®) as an arctic-
oceanic organism, and the same author mentions for instance:—

»Im Mai 1901 hatte z. B. P. oblivia von ihrem Verbreitungs-
centrum im Eismeere bis zu Lofoten eine zusammenhiingende Ver-
breitung an der Oberfliche.“ In another place (p. 95) numerous
specimens of young Puarathemisto are mentioned in May as one of
the first appearances of the flourishing spring plankton.

In the North Ocean the months of May and June appear to
be the most important time for the development of this species;
although I have, on the other hand, observed young individuals in

1) The Distribution of Pelagic Invertebrate Fauna of Firth of Forth, p. 167.

%) Die arktischen Cumaceen (Fauna arctica), B. I, p. 428.

3) The Distribution of Atlantic Plankton Organisms, p. 83.

4) Of. NorpeAaARD, Contributions to the Hydrography of the North Ocean.
Berg. Mus. Aarb. 1901, No. 2, p. 29.

5 Das Plankton des norwegischen Nordmeeres. Report on Norwegian Fishery

and Marine Investigations. Vol. I, No. 5, 1902, p. 83.
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he months from November to May in the neighbourhood of Bergen.
[n the Arctic sea, Parathemisto is of grcat importance as food for
plankton eaters. :

I have seen it in the stomach of Gadus virens both from Bergen
and from Vesteraalen; and in March 1897 I noticed it also in the
stomach of Gadus callarias, canght near Svolver in Lofoten.

Buthemisto compressa, (xoEs.

G. O. Sars") gives the following distribution for this species:—
Davis Strait, East coast of Greenland, Jan Mayen, Hasvig (in West
Finmark). Nomman?) states that near Redcar from 10th to 12th
of February 1892 there was a very rich Crustaccan plankton, which
was eagerly sought after by Rissa triductyla. This plankton con-
sisted chiefly of Euthemisto compressa which at that time was new
to the British fauna, and there was also Nematoscelis megalops and
Thysanoessa longicaudata. From the Firth of Forth T. Scorr?)
refers to this animal as oceuring in February and November 1892
and in November 1893.

My obsecrvations are the following:—

8, 1897. Sunderp (Vesteraalen), from stomach of Gadus virens.
24/, 1899. Kvenangen I, 0—140 m. tow-net. 1 Q.
2 — The Rost sea, 0—700 m. —
Euthemisto bispinosa, BoECK.
8/, 1897. Sunderg (Vesteraalen) from stomach of Gadus virens.

G. O. Sars states the distribution of this species as follows:—
Greenland, Spitzbergen (?) off Novia Scotia, Sprver and Hasvig
(in West Finmark).

Amathille homari, FABR.

_ Adulta, but still more juniores were noticed on %4 1897 in
the surface water at Sundere in Vesteraalen. Also in the sea
beyond the belt of skerries (Skjergaard) off Bergen on *%/s 1900,
0—5 m., young of this species were observed. Development would
thus appear to take place in the winter and spring.

Cirripedia.
Lepas anatifera, Lixx.

A splendid bunch on a glass ball (from a fishing net) drifted
ashore in March 1899 on the outer side of Moskenesp in Lofoten.

Nouplii and Cypris of Cirripedia.

At certain times larve of Cirripedia. may be found in large
numbers in plankton. Amongst those I have myself noticed I will
mention for instance those seen in April 1896 at Balstad in Lofo-
ten, and in April 1897 at Rest. At the latter place, I also on
March 24th 1899 noticed a number of these larve (Rest I, 0—120
m.), and about the middle of April in the same year they were
numerous just beyond Vesteraalen, in the Malang Fiord, at Kven-
angen, the Trold Fiord, at Varde and at Hpla ncar Svolver.

1) An Account of the Crustacea of Norway, vol. I, p. 18.
1) British Schizopoda. Ann. Mag. Nat. Hist., s. 6, vol. IX, p. 463,

3) The Distribution of the Pelagic Fauna. 16th Ann. Rep. of the Fishery
Board for Scotland. Part II, p. 176.

Ostracoda.

While arranging the specimens which have been collected,
have not in every case classified them according to species, 1
have grouped them as Conchoecic sp.

Single specimens have been classified, some by Prof. G. O. Sa:
and I have identified some others by reference to Professor G.-
MoLrer's article in ,Nordisches Plankton®. The following spec
have been found.

Conchoecia clegans, G. O. Sags,

This species is, comparatively speaking, common in the V
and adjoining fiords, as for instance the Ofot Fiord and Ox Su
and is found rather deep down. In the Ofot Fiord on Febru:
9th 1899, I took up a quantity of a species of Conchoecia it
closing net, a blueish light gleamed from the forepart of ils bo
Unfortunately, I was not, then and there, in a position to dec
whether the flash of bluclight came from Dborealis or elegans
perhaps from both.

Conchoecia borealis, G. O. Sars.

This species too has been observed in the Vest
Fiords, e. g.

and adjoin

4/» 1899. Skroven I, 0—3800 m
%, —  Tranp dybet 0—630 m
% —  The Ofot Fiord I, 300—350 m.
%, —  xsund, 1450—>550 m
Conchoeciw obtusata, G. O. Sars.
Among the specimens which I took at Reine in Lofoten (

1896, 0—130 m.) were a few conchoecia, which Sirs declared
belong to this species.

It is very likely that there were examples of this species
the collection made in 1899, but I can not state this with certair

Fhilomedes brenda, BAIRD.

On April 20th 1899 I took a specimen of this species
the Jokel Fiord, and it was by G. O. Sars declared to be a m
SpaRRE-SCENEIDER has noticed this species, both in the Kven
and Malang Fiords.

Cladocera.

Eradne nordmanni, Lovis.

As far as my experience goes, it appears that Cladocer
very scldom seen in the winter plankton on our coasts, and the ¢
species I can with certainty say I have noticed is E. nordma
There were single specimens in the samples from Lofoten, April 1¢

Copepoda.

~ Calanus finmarchicus, GUNNERUS.

In his important work ,Das Plankton des norwegischen N
meeres“ (p. 56—66) Dr. H. H. Grax has given an exhaus
biological account of this species, and to this account I refer.
page 64 Dr. Gran says: ,,Calunus finmarchicus hat eine fiir je
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ebiet bestimmte Fortpflanzungszeit, und die Thicre sterben ab,
chdem sie sich cinmal fortgepflanzt haben. Die Fortplanzungs-
it ist an Norwegens Nordwest Kiiste April—Mai; die Thiere kon-
n wahrscheinlich hier ihre ganze Entwicklung in einem Jahre
llenden. ¢

Gran calls this a working hypothesis, and as such it is very
teresting, and future examinations must prove how far facts bear
it the hypothesis.

GraN’s remarks concerning the vertical movements of this spe-
as are of special interest (p. 64). ,Die Thiere konnen bedeutende
rtikale Wanderungen unternehmen, namentlich suchen sie im
yatherbst die Tiefe und kommen im Friihling wieder herauf; im
ymmer sind die Jungen hauptsichlich in den oberen, erwirmten
shichten zu finden, wihrend die #lteren oft in der Tiefe umher-
hwimmen.“

I have also noticed the vertical ,wanderings® and I believe
at we here have a very important factor to deal with.

For it will probably be proved that the movements of herrings
e affected by the vertical alterations in the places where C. fin-
archicus is to be found at different times of the year.

It will be seen 'in my plankton-tables too that this species

the winter shows itself in the upper layers of water, quite
inly spread in the surface layers, while the majority is in much
seper water. But some exceptions from this state of things have
sen noticed, and these deserve attention. For instance, on Janu-
y 24th 1899, there were quantitics of these animals at Kvaenan-
:n no deeper than 0—5 meters, and the same was seen to be the
se on the 27th of the same month in the same year in the inner
1f of the Lyngen Fiord. To this striking biological phenomenon
parallel peculiarity is evidenced in the physical conditions of the
yers of water, these being altogether unvarying both with regard
. temperature and salinity (cf. nrs. 145—154, 155—162).

And in this fact there seems to lie an explanation for the
ypearance of herrings at times in the winter so far up near the
wface in some of the northern fiords that they can be caught
ith nets. '

To give an idea of the distribution of this species deeper down

the winter, in those fiords into which the ocecan water flows,
ie following list of observations made is useful. Dr. PETERSEN’S
osing-net, with an aperture of about 0.09 sq. m. was used.

Calanus finmarchicus.

/s 1899, Ofoten L. "y 1899, Ofoten IL
Depth. 1‘ Number of Depth, Number of
m. specimens. m, specimens.
0—100 ‘ 105 0—100 63
100—200 474 100—200 1031
200—300 930 200—250 1575
300—350 | 772 Bottom 258 m.

Bottom 360 m.

8/, 1899. Rombaken IIL.

Depth.
Number.
m.
0—-100 10
100—200 a2
£00—300 677

Bottom 310 m.

17/, 1899. (xsund.

Depth. Number.
nm.

o ;—100 494

0—150 520

150—250 260

) 256;350 148

350—450 41

450—3550 32

550—620 18

Bottom 630 m.

These figures speak for themselves. In February 1899 th
number of C. finmarchicus reached the maximum at a depth ¢
200—300 m.

It will also be scen from these observations that in th
winter a really considerable number of this important plankto:
form may be found in the basins of the fiords, as that it may truth
fully be said that there is food there for eventual winter herrin;
shoals.

Again it will be noticed on reference to the table dealing wit
Oxsund (17, 1899), that C. finmarchicus is only found very sparsel
distributed at the greater depths of 400—600 m. This is stil
further emphasized in the following figures.

1%; 1899. Trangdybet.

Depth. Number.

m.

0—100 211
100—200 9
200—300 9
300400 10
400—300 6
300—600 2

Bottom 640 m.
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2%/, 1899.. The Tys Fiord L

) Depth. Number.
m.

0— 50 55

0—100 110

100—200 13

200—300 2

300—400 1

400— 500 1

o "7.57070“—600 1

Ceo—m0 |1

Bottom 725 m.

At the two places last mentioned, however, the maximum
proved to be in the upper 100 meters, while their appearance in
the lower layers was very seldom.

These observations tend to show that even in winter there is
no accumulation of C. finmarchicus in the greater depths in our
fiords (400 mtrs. and more). One is tempted to ask whether the
vertical movements previously mentioned are active or passive. It
may be replied that the vertical currents, which are caused by the
cooling of the surface during the winter, must necessarily influence
the movements of the plankton and have a share in their down-
ward course. If the movements of the animals are active, these are
in this case assisted by the current in the water.

— It is not so easy to determine the spawning time for those
species in which the ovisack is wanting. But even here there are
interesting things to be noticed which have some connection with
spawning, as for instance the fastening of spermaphores to the
genital segment.

I have only a time or two observed females of C. finmarchicus
with spermaphores affixed, viz. on 7/z 1899 Ofoten II, 200—250
m. and on "/ 1899 (xsund, 0—150 m. :

Calanus hyperboreus, KrOYER.

I have found single specimens of this organism in the depths
of our fiords, and in the Ofot Fiord in the winter of 1899 they
were sufficiently numerous to deserve to be considered of importance
as food for plankton-eating fish.

I will give a scries of observations made of the numbers taken
:at different depths with Dr. PETErsEN’s closing-net, which had an
opening whose surface measure was about 0.09 m.>

"/a 1899. Ofoten I.
Depth. Number of | Number of Total.
m., females. males.
0—100
100—200 1 1
200—300 29 29
300—350 74 8 82

Bottom 860 m.

/o 1899. Ofoten II.
Depth. Number of | Number of Total.
m. females. males.
0—100
100—200 9 | 9
200—250 ©5 i 1 26
Bottom 258 m.
1/, 1899. (/)xsmil.__
Depth. Number of | Number of Total.
n. females. males.
0—150
150—250 3 ’ 3
250-— 850 - 241)
350—450 281)
450 — 550 17 4 21
550 —620 2 2 4
Bottom 630 m.
16/, 1899. Tranedybet.
Depth. Number of I Number of Total.
m. females. males.
0—100 |
100—200
20“—36-(;- 11 1 12
Caw—o0 | 5.
400—500 6 2 8
H550—600 4 4
Bottom 640 m.
M5 1899, The Tys Fiord L
Depth. Number of | Number of "Total.
n, females. males.

) 11
0— 30 Juwiores
0—109 . 1-4

Juniores
100—800 15
200—300 8
300—400 25
500—600 8
600—700 1

1) Cousisting of both females, males and juniores.

Bottom 725 m.
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These tables show the distribution of this copepod in the
ths of the northern fiords. The number seems to reach its
imum at a depth of 800—400 metres, decreasing both at greater
lesser depths. Tt is of special interest that jumiores may be
1 in the layers of water no deeper than 0—50 m. (cf. 2%, 1899.
Tys Fiord I). In this way the supply can be replenished in
ns which are shut off by comparatively high submarine ridges.
s a matter of importance to be able to determine the propaga-
time for plankton organisms, so I will mention some of the
rvations which I have made and which will serve as helps to
rmine this matter as far as C. hyperboreus is concerned.
As the foregoing tables show, there are many more females than
3s. Then again, at certain times of the year, not a single
3 is to be seen. It would seem that, except just at spawning
:, hardly any fully developed males are to be found; or at any
, only as a very great rarity. In plankton samples from the
in the neigbourhood of Jan Mayen (*% 1897) I have, for in-
ce, found hundreds of females, but not a single male.
As I mentioned previously, the development of spermaphores
" be considered as a proof that spawning time has come.
rmaphores affixed to the first abdominal segments of females
> thus been observed by me in specimens from the following
es: —

64 1899. Tranedybet, 0—630 m.
/3 1899. Ofoten II, 200—250 m.
17/, 1899. ()xsund, 1+50—550 m.

In one single instance” I have observed that a spermaphore
almost left the spermaphore-duct through its opening on the
side of the first abdominal segment, the fifth leg on the left
being at the same .time inclined towards the spermaphore so
;0 be able to seize it (%« 1900. The Skjerstad Fiord II, 0—
m.). In several cases I have observed eggs in the oviducts
their way towards the genital segment, and this too is a sure
that spawning time has come. Dates for such observations are,
ng others, /s 1899. Ofoten I; "/ 1899 (Oxsund; 2/, 1900.
Skjerstad Fiord IV.
The eggs, which lay in a row in the canal leading from the
y, were of a yellowish colour and were placed like beads on
ring. These yellow strings of beads could be seen with the
xd eye.
There is another thing, which in all probability has some pur-
» to serve at spawning time. I have noticed at such time, and
ar as I remember only then, two red spots on the ventral side
he swollen genital scgment in the females of C. hyperboreus.
hese spots are not scen at other times, one has every reason
hink that they are intended to serve some special purpose at
particular time, and it is natural to conclude that they are
the guidance of the males, possibly to show them were the
maphores should be deposited.

Juniores have been frequently observed, as, for instance, on

/1899, (Dxsund, 350—450 m,
3 1899, The Tys Fiord I 0— 50 m.
55 1899. IHola, 0—150 m.
20/ 1900. Skroveun, 0 100 m,
/3 1900. Trangdybet, 0—600 m.
8/, 1900. The Folden Fiord, 1 300—500 m.

From the foregoing statements it would scem that propagation
for C. hyperboreus in the northern fiords may be taken to be
months of February, March and April. T have no observations

for the summer and autumn months from the fiords mentioned, so
that I am unable to say anything as to whether propagation con-
tinues after April.

There is no doubt that this zmctlc copepod propagates in our
fiords, but as young have been found in the upper layers (0—50
m.) there seems to be nothing unlikely in presuming an .nflow,
also in those basins which are shut off by submarine ridges.

Pseudocalanus elongatus, Bokck.

A glance at plankton tables will convince us that this is one of
the most common copepoda in the winter plankton in the northern
fiords. ’

It is easier to determine the propagating time for this species
than for the two previously mentioned, as the females carry their
eggs affixed to the genital segment. I have, however, only a few
observations from the northern fiords, as for instance on 2%/; 1900
when I saw females with cggs in the (stnes Fiord and again on
*/« in the same year in the Skjerstad Fiord. But from the skjeer-
gaard off Bergen, I have observed such females from February to
the beginning of Ma.y It is possible that propagation continues after
this time.

Chiridius armatus, Boxck.
Pl 1I, Fig. 14.
Among the many samples of plankton from the northern fiords,

I have only noted this species as being found at the following
places: —

4/, 1899. Skroven I, 0—380 m.
17, 1899. @xsund, 450—550 m.
12/, 1899. The Malang Fiord, 0—380 m.
14/, 1899. The Malang Fiord, 200—300 and 300—380 m.

G. O. Sars') has found this species from the Kristiania Fiord
up to the Vest Fiord, which was its northern limit as far as was
previously known. Now this limit can be extended to the Malang
Fiord.

Chiridius tenwispinus, G. O. Sars.
Pl 1I, Fig. 18.

This arctic copepod has only once been found in Norway. I
counted every copepod in the samples from Ofoten I (/2 1899),
300—350 m. and found among them only one specimen of this spe--
cies, a fecmale 3.5 mm. in length.

Fuchaeta norvegica, Bonck.

This species is a giant one among copepoda. I have measured
several specimens of females which have reached a length of 8.3
mm. Below are somc particulars which will give an idea of the
distribution of E. norvegica at various depths.

"/, 1899. Ofoten 1.
Depth. Number of | Number of . Total.
m, females. males.
0—100
100—200 3 2 5
200—300 9
300 --350 11

Bottom 360 m.
1) Crustacea of Norway, Vul. IV, p. 28—29,
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17/, 1899. (xsund.
Depth. Number of | Number of Total.
m. females. males.

0—150 1 1
150—250 b 2 7
250—350 3 3 6
350—450 1 2 3
450—550 3 3
550—620

Bottom 630 m.
16/, 1899. Tranedybet.
Depth. Number of | Number of Total.
m. females. males.

0— 60 2 2

o—100 | 1 1
100—200 2 2
200—300 2 2
800—400
400—500 1 1
500—600 2 2

Bottom 640 m.

In 1899 juniores were observed in the plankton from January
0 April inclusive, and during the same time I have notes of many
;pecimens of females with ovisacks. In some of them the bent
yvarial tubes were scen to be full of the blueish eggs which shone
hrough the body so that the blue ovarial tubes could be seen by the
1aked cye. In this species too, I noticed two red spots on the
rentral side of the genital segment in females. I have suggested
he hypothesis that these are for the guidance of the males when
hey deposit spermaphores.

It has been found on examination in the southern fiords that
he spawning time for this species also takes place at other times
han mentioned above, but 1 suppose that in the northern fiords
he special time for spawning is during the first few months in the
rear, from January to April.

This species is one of the few plankton organisms, which I
1ave found in the stomach of Lofot cod.

Scolecithricelle minor, BRADY.

This species was very rare in the plankton from the northern
iords.

G. O. Sars') mentions having come across it from the Kristi-
mia. Fiord right up to Lofoten. I have found it in @xsund (*"/2
1899, 0—100 m.) and in Kvenang (*'/, 1899, 0—100 m.) which
nust be taken as the most northernly place where this species has,
1ip to the present, been observed.

1) Crustacea of Norway, Vol. IV, p. 86.

| waters for plankton-eating fish.

Centropages hamatus, LLILLIEBORG.

A single specimen of this species was found in a sample fro
Rost (Lofoten Islands) '/; 1897, and this was a female.

Temora longicornis, O. F. MULLER.

This species provides a considerable amount of food in o
As, however, on the south we
coast it is particularly prominent in the summer and autumn montt
it was not to be expected that it would often be met with

samples from the northern fiords,. which were taken in the mont
of January, Fecbruary, March and April. 1 have only noted
from Moskenstream (*/; 1899, 0—100 m.). On the contrary
has frequently been referred to as being found in several of tl
northern fiords in the autumn of 1898 and 1899 by Dr. Grax
Professor P. 1. Crxve?) fixes the northern limit on the Norwegi:
coast at 70° N. for this species.

Metridia lucens, BoECK.

Off the coast of Bergen this species is at times so plentif
that it becomes of importance as food for plankton eaters. I ha
for instance found large quantities in the stomachs of young ,se
(coal-fish). :

By a look at the accompanying plankton tables it will be se:
that this speeies is very generally distributed also in the northe
fiords of Norway in the winter, but it ‘is not seen in large numbe:

The following table gives the result of cxamination in th
respect of the samples from Oxsund: —

7/, 1899, (xsund.
Depth. Number of | Number of ; Total.
m. females. males.
 0—100 1 1 ‘

0—150 9 9
150—~250 2 2
250—350 4 4
350—450
450— 550
550—620 -

The most northerly place at which I have found this speci
is Kvenang (**/1 1899). It emits a blueish light during preservatio
and so does the species next to be considered.

Metridia longa, 1LUBBOCK.

This species is a fypical deep water form in the fiords. Tl
following tables give an idea of the quantities in which it is four
at the various depths.

1) Hydr. Biol. Stud. of the North Atlantic Ocean and the Coast of Nor
Cf. Plankton Tables.
2) Atlantic Plankton Organisms, p. 87.

land.
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/2 1899. Ofoten I
Depth in Number of | Number of .
Total
meters females males
0—100
100—200
200—300 10
300—350 15
Bottom 360 m.
-7/, 1899, Ofoten II.
Depth in Number of | Number of
Total
meters females males
0—100
100—200 7 1 8
200—250 23 1 24
Bottom 258 m.
17/, 1899. Oxsund.
Depth in Number of | Number of
meters females males Total
0—100
0—150 3 3
150—2350 8 8
250—350 13 13
350—450 | 4 4
450---550 2 4 6
530—620 1 1

Bottom 630 m.

Pleuromamma robusta, DAHL.
Pi. II, Fig. 1—12.

In samples from The Vest Fiord (Skroven I, 42 1899, 0—300 m.)
ound one single female specimen of a Pleuromamma, which T at
t mistook for a P. abdominalis.

But on closer examination, I found that the first pair of an-
ne were without the peculiar hooks which specially distinguish

latter species. Then I continued my examination on the lines
l down by Dr. Giessrecur in his tables'), and came to the
clusion that my specimen was identical with the form described
F. Dann found in the Atlantic, viz. P. robusta. As there were
drawings nor detailed description of the latter, I decided that
vould treat my specimen very thoroughly and examine it still
‘e closely, and then I prepared detailed drawings.

1) Copepoda (in ,Das Tierreich®), p. 109,

Meanwhile, G. O. Sars’s excellent drawings and descriptior
were published, so that my work became superfluous. I have, neve
theless, had my sketches reproduced, as the place where my spe:
men was found is considerably further north than there the on

| previously mentioned have been found. My sketches may then
* used as proofs that it was really a P. robusta I secured at Skrov

in The Vest Fiord. Its length was 8.7 mm. According to G. !
Sars this species was taken by Dr. Hiort on the ,Michael Sar
expedition, somewhat north of The Fewroe Islands (stat. 9) and
The Stor Fiord in Sendmore (stat. 4).

Heterorhabdus norvegicus, BOECK.

I have specimens of this species from The (stnes Fiord, T
Vest Fiord (Skroven, Trangdybet), @xsund, The Ofot Fiord, T
Tys Fiord, The Folden Fiord and The Skjerstad Fiord. It w
only found in small quantities at all these places. There were
few fully developed males in addition to the more plentiful femal
With respect to propagating time, it may be mentioned that junios
were noticed 74 1899 (Ofoten I, 300—350 m.), '7/» 1899 ((Dxsur
350—450, 450--550 m.) and again %/, 1900 (The Folden Fio
200 — 300, 300—400, 400—-500 m.).

Sars has found this species at varvious places from The K
stiania Fiord right up to Lofoten.

Candacia armata, Boeck?).

In The Vest Fiord (*/ 1899, Skroven I, 0—380 m.) T took
single female specimen of this species, length 2.6 mm. This stati
at Skroven is the most northerly place where this species has,
to the present, been noticed.

Acartia clausi, GIESBRECHT.

Under deartia sp. in the tables, both clausi and longiren
are included. The form which was seen about the middle of Janua
1899 (12th—18th of January) was principally elausi.

Aeartia longiremis, LILLIEBORG.

This species was found occasionally among the samples, b
never in any quantity worth mentioning.

Oithona similis, CLaus.

Even if there should be no other plankton copepod to be fous
this species, however, is usually present, at any rate one may almo
certainly find a few specimens, and, on account of its very gener
appearance, this species must be reckoned among the most importa
copepoda with regard to its ecological worth.

I have noticed females carrying their eggs in every month
the year in the fiords in the neighbourhood of Bergen.

Oithona plumifera, BAIRD.

As the tables show, this species was found at many place
but never in any quantity. It was also found off Ingp (/. 189
Ingehavet, 0—3800 m.), and this is its northernmost limit as far :
is now known. The geographical position of this station is: 7:
10 N., 23° 10’ E.

1) Crustacea of Norway, Vol. IV, p. 113, PI. 78, 79,
%) G. 0. 8ars, Crustacea of Norway, Vol. IV, pag. 135, pl. XCI.
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Microsetella atlantica, Brapy & Ros.

A glance at the tables will suffice to convinee one that this
ecies is one of the most important plankton copepoda. Propagating
ne is extended over a great part of the year, at any rate I have
ticed females with ovisacks from Febrnary to July in the fiords
the neighbourhood of Bergen.

Oncea conifera, (GIESBRECHT.

This easily recognized form was only rarely seen in the plankton.
was found in The Vest Fiord, The Jokel Fiord and the Kvanang.

Pteropoda.
Limacina balea, MOLLER.

This species, which may sometimes be found in large quantities
the autumn, were only rarely found in the plankton. Vide tables.

Appendicularia.
Fritillaria borealis, LoHMAN,

What was found of Oikoplewra, I have not been able to identify,
t, on the other hand, the specimens which in the tables are
ssified under Fritillaria sp. are without doubt F. Dborealis.

Bryozoa.
Cyphonaudes.

The larval form, which at times is tolerably general in the
rds in the neighbourhood of Bergen, can only with certainty be
ntioned as having been found by me at one single place, viz,
ftsund. (3= 1899. Raftsund II, 0—260 m.).

Cheetognatha.

Sagitta bipunctata, Quoy & GAIMARD.

Under the designation Chelognatha two species, (viz. this and
3 following) will be found in my tables.

Meanwhile, however, I have noticed several places where S.
wmnetate has been found, e. g. %/ 1899, Trangdyb, 0—50 m.;
3 1899. Henningsver II, 0—100 m.; 3% 1899, Tysfiord I,
-100 m.; %/, 1899, 40 miles NNW of Gaukverg, 0—100 m.
s far as my experience goes, this species on our coast is only found
the upper layers of water, but Spadella hamate is almost without
ception found in samples taken from deep water. The species
st mentioned has been found by me in quantities in the stomachs
young ,sei“ caught on the coast off Bergen.

Spadelle hamata, MOBIUS.

I have found this species in large quantities in samples taken
om deep water. Among the many places where it has been found,
may mention The Vest Fiord, Oxsund, The Ofot Fiord, The Tys
iord, The Folden Fiord, The Skjerstad Fiord, &c. T have taken

it both with townet and trawl). I counted the specimens fr

(Dxsund. '
/s 1899. (xsund.
Depth Number ot
m, specimens
0—100 2
0—150 2
150—250 1
250—350 3
350—450 2
450—550 1
550—620 2

Bottom 630 m.

As before mentioned, this species as a rule is found at grea
depths, but I can mention one exception. In the Skjerstad Fi
(%« 1900, Skjerstad fj. VIII, 0 m.) several large specimens we
found swimming about in the surface water. This ecircumstan
may perhaps be accounted for when the peculiar hydrographic
character of The Skjerstad Fiord is remembered. The length
the fully developed specimens was 30—35 mm.; while those fre
Skjerstad Fiord were about 40 mm.

In samples from The Vest Fiord (1% 1899, Tranedyb, 300—4(
500—600 m.) there were specimens with eggbags. The hinderp:
of the side fin was bent downwards, thus forming a hollow in whi
the eggs lay tightly pressed together.

In samples from the same place taken at a depth of 400—5
m. there were quantities of juniores (2—3 mm.) of a chatogna
which most probably was S. hamata.

Similar young individuals were also found, e. g. in The T
Fiord (*/s 1899, Tysfd. I) in samples taken at a depth af 300—5
m. but they were especially numerous in samples taken from
depth of 500—600 and 600—700 m,

Ctenophora.
Bolina infundibulum, FaBrg.

Prof. Cruux has identified B. norvegica M. Sars with ¢
species. Cuux writes?): — , Falls die von MERTENs (1838) aus ¢
Bering-Strasse beschriebene B. seplentrionalis mit unserer Art ide
tiseh wire (was aus der Abbildung nicht ohne weiteres hervorgel
so diirfte auch B. infundibulum eine circumpolare Verbreitung a
wiesen.“

This lobate Ctenophore has been noticed by me in the Jol
Fiord (*%/; 1899) as well as in the sea at Hammerfest (**/, 189
Unfortunately I did not succeed in preserving any specimen.
Voar observed this beautiful form in 1861 in l.ofoten.

Anthozoa.
Arachnactis albida, M. Sagrs.

Several specimens of this species were found in the surf
water of Moskenstrommen on March 1st 1899.

1) On the whole I have seen several of the larger plankton forms in
trawl, e. g. Calanus hyperboreus, Euchrela norvegica, Parathemisto oblivia, et

?) Dje Beziehungen zwischen dem arktischen und antarktischen Plank
(Stutteart, 1897), p. 22. :



PLATE L

Map showing the northern part. of Norway. The curves are isohyets and represent downfall in mm. for the year 189

ne) and 1900 (green).
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PLATE I



PLATE IL

1—12. Pleuromamma robusta, Dasr, Skroven (Vestfiord), 0—800 m., */ 1899.

10.
11.
12,
13.

14.

1
2
3.
4.
5
6
7

© ®

Anterior antenna, right side, 8%,.

First joints of anterior antenna, left side, %%;.

Posterior antenna, /.

Mandible, %3/;.

Maxilla, 8%/,

. Maxilliped, %/.

Maxilliped, 8%,.

pair of natatory legs, %..

pair of natatory legs, #/,.

Rostrum, 83/,.

Abdomen, %7/.

5. pair of natatory legs, ®3/..

Chiridius tenwispinus, G. O. Sawrs, female, Ofotfjord, 300—350 m., /> 1899.
Spine of the last segment of cephalothorax, ®3.

Chiridius armatus, Boesk, female, The Malang Fiord, 0 —380 m., ¥/, 1899.
Spine of the last segment of cephalothorax, ®%,.
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B. Remarks on the Observations.

a. The Vest Fiord and the Coast Sea.

The observations, made in the Vest Fiord in January 1899,
ved that at that time a comparatively high temperature prevailed
the surface of the water. ) .

At Hpla, near Svolveer, the surface temperature was 3°3 C.
January 11th, halfway between Grote and Skroven 4.4 was
stered on the surface and between Helligveer and Vere on the
b of the month 4.6. About 4.0 was the surface temperature in
skenstrommen, and on the fishinggrounds beyond Reine, Stam-
d and Henningsver.

The highest degree which was registered in January, and in
. the highest surface temperature which was registered during

whole winter by this expedition was 5.9 (**/;) beyond Vester-
n, 40 miles NNW of Gaukvers.

Further, as a result of the observations in the Vest Fiord, it
found that in the majority of places the maximumn temperature
ot reached at the bottom. At the station in the middle of the
d between Grote and Skroven ('!/)) the maximum (6.9) was at
epth of 100 meters.

At the station at Helligveer ('*/)) the maximum -(7.6) was
ched at a depth og 140—150 meters, and at the station between
ligveer and Verp the maximum 7.2—7.6 at a depth af 120—150
-Cl's.

In the Lofot fishingbanks too, there was a less clearly defined
imum, for instanee at Stamsund (‘*/1) 6.9 at 120 m., and on

same day 6.7 at 120—150 m. at Henningsver. On January
t, the minimum at Hpla was 2.5 on the surface, and the maxi-
m 6.8 near the bottom at a depth of 150 meters. Corresponding
ditions were noticed on the same day in the @stnes Fiord (Li-
ds Bay, Folstad, Helle).

Also at Skroven on February 4th the maximum (7.1) was found
a depth of 150 meters, the bottom temperature being 6.3 (380 m.).
the deep off Trang the maximum (%) was reached about 150 m.
vn, the bottom temperature being 6.3 at 630 meters.

In Oxsund (**/2) the highest temperature (6.9) was at a depth
150 meters, and herc too the temperature at 630 meters was 6.3.

Here are some instances from the Lofot fishing banks: —

16 miles SSW of Henningsvear.
Surface temperature 2.6, maximum 7.0 at depth of 120

mtrs., bottom temperature (260 mtrs.) 6.6.

12 miles EtS of Reine.
Surface 2.7, max. (120 mtrs.) 6.5, bottom temp. 6.2.

Hence it may be gathered that in the months of January and
February, the maximum temperature was to be found at a depth
of 120—150 meters. Towards the end of February this maximum
will be found near the bottom over large portions of the fishing
banks.

Observations on the Lofot banks in March show minimum on
the surface, and, as a rule. maximum neai the bottom at a depth
of 150—200 meters.

At greater depths in the fiords a less clearly defined maximum
could at the same time be traced at a depth of 150—200 meters.
Measurements taken in April show a continued cooling of the upper
layers, with a surface temperature of 1—2 at Henningsver, Stene
and Reine. _

The section beyond Inge (*/, 1899) 71° 10’ N. 23° 10 E’
showed minimum (3.2) on the surface, and maximum (3.8) at a depth
of about 100 meters.

But on the other hand, from observations made off Nordkyn
and Varde (V) it was found that the temperature at these places
was evenly disposed from the surface to the bottom.

On the first days of May. there was no indication of any spring
minimum, on the sea coast of Finmark nor in the Lyngen Fiord').
But when on May 5th I again took the temperatures at Hola near

Svolver the surface showed 2.65 and minimum (1.9) there had alrcady -

reached a depth of 20 meters.

To give an idea of the changes in temperature and salinity in
the coursc of the winter months, a table of observations made at
Gaukvers off Vesteraalen is subjoined.

18/, 1899 | 680 35’ N. 140 13' E. 11/, 1899 680 3.1 N, | 140 17/ ]');
Depth in | Temperature Salinity Depth in | Temperature Salinity
meters Co. %0 meters o, U
0 4.1 33.56 0 2.85 3417
10 44 33.56 20 2.65 3447
20 4.5 33.56 i 50 2.70 347
30 45 33.56 80 3.2 34.20
80 LY 34,04 100 4.0 34,49
150 6.9 34.27 120 4.4 {3400
250 7a 34 33 150 Lo | B4m
200 5 05 34.79
‘ 250 5.2 34.86

1) At Lyngen III (cf. no. 875—884) there is, however, a minimum at a
depth of 20 m.
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Hydrography.

1900 % §E'§ gé"g Saline contents | 1 % E%}_E ?-:’.i‘-_’ §l Saline contents
' 2 |EEE|1EEs | 1900 2 |2EEZEs .
X, = Locality £ 5;-@ gox| CL U Salt | Saw Il Nv. |[————— Locality Fé =232 e%gl CL | Salt | Sa
. 3 |Ba% z|ESZE| per per per 2 |28 4|52 per | per D¢
Date %2 |AF E|& g < titre | litre | mille Date 2 18€Eilsss .lli“'e | dhe | i
March Metres| Metres| €° March Metres| Metres| €9
937 21 Balstad L 100 [ 6.2 | 19.69| 35.62| 8472 || 1018 30 Landego. 150 | 5.8 | 19.66| 85.57 | 84
938 120 | 6.2)| 19.70 | 85.64 | 3474 )| 1018 200 | 5.9 | 19.90| 86.00| 85
939 150 | 6.6 | 19.82| 35.68 | 84.94 ||| 1020 9260 | 6.0 | 19.90] 86.00| 85
940 180 | 6.6 | 1996 86.11| 85.18 || 1021 300 | 6.03] 19.93| 86.04 | 35
941 200 | 6.6 | 19.96| 86.11] 35.18|| 1022 400 | 6.2 | 19.93] 36.04| 35
942 Balstad TI. 110 0! 295! 1932 34.95| 84.09 ||| 1v23 450 | 4.0?
943 20 | 2.8 | 19.34| 84.99| 34.12 || 1024 Arne. 410 | 400 | 6.55] 19.96| 86.11| 35
944 50 | 28 | 1939 85.08| 34.21 | 67°11° N.,
943 80 | 3.45| 19.39] 35.08| 34.21 | April 3015’ L.
946 100 | 8.1 | 1932 34.95| 34.09 |f 1025 2 Skjerstadfjord 1I. | 185 0] 25 | 1911 8458| 33
947 Balstad TII. 0] 295| 19.32| 84.95 | 84.09 ||| 1026 50 | 3.925| 19.18| 34.70| 33
948 50 | 2.80] 19.32] 34.95| 8409 ||| 1027 : - 80| 85 | 19.19] 8472 33
949 70 | 283 19.32| 84.95| 34.09 ||| 1028 100 | 385 | 19.21| 3475 33
450 80 | 3.85| 19.36| 35.08 | 34.16 ||| 1uz2y 150 | 3.2 | 19.26| 34.85| 38
951 100 | 2.85| 19.86| $5.03 | 84.16 |J| 1u30 185 | 8.35| 19.26| 34.85| 38
952 Nufsfjord. 125 0| 3.05| 19.29 34.90| 34.04 ||| 1usl Skjerstadfjord IV. | 830 [ 250 | 8.2 | 19.29| 3490 84,
958 61/, miles SSO of N. 50 | 2.95| 19.29] 34.90| 84.04 [}| 1082 300 | 8.2 | 19.29] 34.90! 34.
954 80 | 2.95| 19.32] 84.95| 34.09 ||} 1033 830 | 8.15] 19.29| 34.90 34.
953 100 | 295 19.39| 35.08| 34.21 || 1034 Skjerstadfjord V. | 420 0! 24 | 19.18] 8470 33.
956 120 | 3.0 1035 Oft Kvenflaaet. 20| 245/ 19.18] 34.70 | 38.
957 Reine. 112 0| 295| 19.82| 34.95| 84.09 ||| 1036 50 | 8.4 | 19.181 34.70 | 383.
958 50 | 285/ 19.32| 34.95 | 84.09 {]| 1087 80 | 8.55| 19.21] 84.76 | 33.
959 80 | 2.85| 19.32| 84.95| 84.09 ||| 1038 100 ] 3.5 | 19.21| 84.76 | 33.
960 100 | 42 | 19.39] 35.08| 84.21 ||| 1039 - . 150 | 3.3 | 1926 34.85 | 83.
961 22 Tranodybet, 620 01 29 |19.32| 84.95( 3409 ||| 1v40 900 | 3.2 | 19.26| 34.85 | 33.
962 Between Trane and 30 | 275 19.32] 84.95| 34.09 ] 104l 250 | 8.2 | 19.27| 34.86 | 84.
963 Lodingen, : 80 | 2.75| 19.82] 34.95| 34.00 ||| 1042 800 | 8.15] 19.29| 34.90| 34.
964 100 | 2.7 | 19.32] 34.95 | 34.09 |}| 1u48 400 | 315 19.32| 34.95| 34,
965 120 | 265| 19.32)| 3495 | 3400 || 1044 Skjerstadfjord IIL | 230 | 200 | 8.2 | 19.26| 34.85| 33,
466 150 | 2.7 | 19.82| 38495 | 34.09 |} 1045 Skjerstadfjord VIL | 480 | 400 | 8.2 | 19.32| 34.85| 33
?(37 , 180 | 2.8 | 1952 85.31| 3448 ||, 1046 Off Fauske. 475 | 8.15| 19.82| 34.85| 33.
968 190 | 6.25] 19.75| 35.73 | 34.83 ||| 1047 4 Skjerstadfjord XIL.| 515 0| 23 | 1911 84.58| 83
969 200 | 5.5 | 19.75| 85.73| 34.83||| 1048 Off Skjerstad 20 | 2.7 | 19.11] 34.58 | 33.
970 250 | 6.25| 19.75| 85.73 | 84.83 | 1u4Y church. 50 | 8.45| 19.18] 84.70 | 33.
971 400 | 6.3 | 19.91| 86.02| 35.10 || 1030 100 | 3.4 | 19.24| 84.81| 33.
972 500 | 6.3 | 19.91] 86.02| 35.10 || 1051 150 | 8.3 | 19.26 | 34.85| 33.
973 ) 600 | 6.3 | 19.91| 36.02] 35.10 || 1052 200 | 8.25| 19.26 | 84.85| 33.
974 (gstjord. 195 0| 2.03| 1922 3477 33.92]|| 1058 300 | 3.2 | 19.29| 84.95| 34.
975 At the mouth. 20 | 2.2 |19.24| 34.81| 83.95 | 1054 300 | 3.15| 19.32| 34.95 84.
976 50 | 23 | 19.24| 3481 83.95 || 1U55 Skjerstadfjord XIV. 400 | 400 | 3.05| 19.32| 34.95 | 34.
?i’ 80 | 2.35| 19.24| 34.81| 83.95 (| 1056 5 Saltenfjord II. 320 0] 82 |19.33] 34.97| 34.
978 100 | 2835 | 19.24 | 34,81 83.95 ||| 1057 67914'.5 N., 20 | B8.15| 19.33| 34.97 | 34.
979 150 | 24 | 19.24| 34.81| 83.95 ||| 1u58 14926° E. 50 | 8.1 | 19.33] 84.97| 34
980 190 | 2.6 | 1927 | 34.861 34.00 ||| 1059 60 | 8.6 (19.54( 85.35| 34.
981 23 fstnesfjord 1. 27 0| 2.1 |19.22| 34.77] 33.92} 1060 80 | 4.4 | 19.62| 385.49| 34.
982 At the head of the 20 | 2.35) 19.24| 3481 | 83.95 || 1061 ' 100 | 5.0 | 19.73| 35.69 | 84.
‘ fjord. 1u62 120 | 5.9 | 19.76 | 35.75 | 34.
983 @stnesfjord II. 135 0] 238 | 1922 34.77| 33.92|[ 1063 150 | 6.2 | 19.82| 85.86 | 34.
984 Between Vaterfjord 20 | 2.3 | 19.22| 34.77 | 8392 ||| 1V64 200 | 6.55| 19.89| 3598 | 35.
985 and Felstad. 50 | 25 | 1924 3481| 83.95 ||| 1U65 250 | 6.65| 19.93| 36.05]| 3.
986 80 | 29 | 19.24] 3481 33.95|]! 1066 820 | 6.65| 19.93| 86,05 85.
987 100 | 8.45| 19.32| 34.95 | 834.09 |}| 1067 6 Foldenfjord I. 530 0] 892 {1933| 8497/ 34.
3
988 130 | 5.5 | 19.86 | 85.03 | 34.16 ||| 1068 67937 N. 20 8.1 | 19.33| 34.97| 34.
. ¢
989 @stnesfjord III. 135 0| 2835|1922 84.77| 33.92]| 1U69 159 B, . 50 | 3.1 | 19.46| 85.21| 34.
990 Abreast of Helle 20 | 245 19.22] 34.771 38.92|] 1070 80 | 4.2 |19.46] 35.21| 34.
991 50 | 26 1071 100 | 4.15| 19.50| 85.28 | 34.
992 80 | 2.65| 19.24 34.81| 33.93 | 1072 120 | 3.55| 19.78| 85.78 | 84.
993 100 | 3.2 | 19.36| 3503 | 84.16 ||| 1V78 150 | 6.4 | 19.91| 86.02| 35.
994 130 | 44 1074 : 200 | 6.6 | 19.78| 85.78| 34.
995 26 @rsnes. 105 0] 2.8 |1939| 85.08] 8421 ||| 1075 : 250 | 6.6 | 19.82| 35.85 | 34.
996 50 | 2.8 | 19.39| 35.08| 34.21 |}i 1076 300 | 6.6 | 19.82| 85.86 | 34.
997 80 | 2.8 | 19.39] 35.08| 3421 1077 400 | 6.55| 19.92| 36,04 | 35.
998 ’ 100 | 4.7 | 19.50| 85.28| 34.39 || 1078 500 | 6.53| 19.85| 85.91| 35.
999 Henningsver. 160 0] 2.7 |19.32]| 34.95| 34.09 ||| 1079 7 Vestfjord. 315 0| 2.85] 19.31 | 34.94 | 34.
1000 50 | 2.8 | 19.32| 34.95| 84.09 ||| 1080 Between Flads and 20! 2.8 |19.33| 84.97| 34.
1001 80 | 2.8 | 1940 85.01| 8423 ||| 1081 Skroven. 50 | 8.6 | 19.38]| 35.06 | 84,
1002 100 | 4.3 | 1946 85.21| 84.33 ||| 1082 60 | 455 | 19.60 | 85.46 | 34,
1003 140 | 4.65| 19.54| 85.35 | 8445 ||| 1083 80 | 5.65| 19.63 | 85.51 | 34.
1004 Balstad. 135 0| 28 | 19.52] 8195 | 84.09 || 1084 100 | 64 | 1963| 8551 84,
1005 50 28 | 19321 34.95| 84.09 ||| 1085 120 6.45| 19.83 | 8587 | 34.
1006 80 | 8.3 | 19.54] 85.85 | 34.47 |f| 1086 150 | 6.45| 19.85| 83.91 | 35.
1007 100 | 45 | 19.57| 35.40| 8452 (]| 1087 200 | 6.5 | 1990 86.00 | 35.
1008 130 | 4.0 | 1957 | 85.40| 8452/ 1v88 250 | 6.5 | 19.90| £6.00| 35,
1009 27 Reine. 170 0| 255| 19.36| 85.08 | 34.16 ||| 1089 300 | 6.5 | 19.92| 86.04| 35.
1010 50 | 2.8 | 19.40| 3501 | 34.23[f| 1090 Hela. 150 0| 295| 19.25| 84.33 | 83,
1011 80 | 2.9 | 19.40]( 35.01| 84.23 [J| 1081 At Svolveer. 10| 2.55| 19.25| 34.33| 33.
1012 100 | 4.6 | 19.54 | 35.35| 34.47 ||| 1092 20 | 2.5 | 19.82| 34.95| 84,
1013 150 | 6.3 | 19.75| 35.73 | 34.83 {|| 1093 50 | 2.5 | 19.34| 34.99| 34.
1014] 30 Landego. 450 0| 3825|1957 35.40 | 8452 ||| 1094 80 | 2.75| 19.25| 84.83 | 83.
1015 67022 X, 50 | 3.95| 19.50] 385.27| 34.89 ||| 1095 100 | 8.95| 19.51| 85.30 | 34.
1016 3019/ E. 100 | 3.65| 19.54| 85.35 | 84.47 ||| 1096 120 | 495 19.57 | 85.40 | 34.
1017 120 | 4.3 1 19.64| 35.53 | 84.64 ||| 1097 150 | 5.851 19.78| 35.80| 84,

Lo



