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JL he Swedish expedition to Greenland in 1899 under the direction of Prof. A. G. Nathorst

paid considerable attention to hydrographical researehes. Not only the physical pro-

perties and the chemical coniposition of the water were examined, where the vessel

»Antarctie» passed, but also a considerable number of samples of plankton were collected, both

from the surface and at certain stations from more or less considerable depths. The hydro-

graphical work has been carried out by the hydrographer of the expedition Dr. F. Åker-

blom, who furnished me with all the hydrographical data mentioned in the following. All

the samples of plankton were delivered to me for examination. In carrying out that work

I had for some determinations the advantage of the assistance of Prof. G. O. Särs (all

schizopoda, some amphipoda and copepoda) and of Mr. Joh. Gunnar Andersson (ostracoda),

for which I tender these gentlemen my best thanks.

i. Samples collected in May.

The route of the »Antarctie» was from Skagen towards S. Norway, above the deep

»Norske Rende» and the 200-metre plateau to midway between Norway and the Shetlands.

In the Skagerak water of 34,83 to 25,92 p. m. salinity prevailed and contained

chiefly tripos-j>la?ikton. Towards Norway and above the deep »Norske Rende» the salinity

varied from 23,52 to 34,94 p. m. and contained northern neritic plankton (represented by

Chcetoceros constrictus, Lrptocylindrus danicus, Thalassiotlirix Frauenfeldii, Calanus Jin-

marchiens and Evadne Nordmannii) besides /r//><>s-plankton. Above the 200-metre plateau

there prevailed water of 35 p. m. salinity containing in abundance Phceocystis Pouchetii,

thus a facies of Chaito-plankton {Cfi).

The latter kind of water had a considerable thickness, as is proved by the deep sea

hauls made at 61° 16' N. 1° 18' E., which shew that the same kind of water and of plankton

occurred at least to the depth of 100 metre.

The samples contained the species mentioned in Table I.

Besides there were found some rarer forms, viz:

Fritillaria borealis Lohm. 10 +, 11 r. Centropages typicus Kröyer +.

Oikopleura (dioica Fol.?) 1 ;•, 6 c, 11 ccc. Oithona plumifera BAIRD 18 rr.

Acartia lonyire)nis Lilljeb. 1 r, 2 r, 8 r. Podon Leuckarli G. O. Särs. 1 r, K) rr, 11 r.

Centropayes hamatus Lilljeb. 6 +, 8 r. Sagitta bipunctata Quoi & Gaim. 1 r, 6 +.
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Globigerina 11 r.

Ceratium (tripos var.) bucephalum Cl. 10 rr, 18 r.

C. lineatum EHB. 4 r.

Dinophysis acuta EHB. 7 r, 10 rr.

Peridinium divergens EHB. 10 rr.

Xanthidium hystrix Cl. 1 rr.

Cerataulina Bergonii H. Per. 8 rr, 17 rr.

Chcetoceros atlanticus Cl. 2 r.

C. borealis var Brightwellii Cl. 12 r.

C. constrictus GRUN. 3 cc, 5 + , 1 5 r, 1 8 r,

C. contortus SCHUTT. 3 +.

C. curvisetus Cl. 5 r.

(7. danicus Cl. 3 cc, 5 cc.

C/fvtoceros scolopendra Cl. 12 r.

C. teres Cl. 12 r, 15 r, 16 r.

Coscinodiscus concinnus W. Sm. 2 r, 6 + , 9 r.

Lauderia annulata Cl. 1 1 r.

Nitzschia seriata Cl. 3 r.

Rhizosolenia alata Btw. 1 1 rr.

R. gracillima Cl. 8 + , 9 rr.

R. obtusa HENSEN 12 r, 14 r, 18 r.

R. semispina HENSEN 5 c, 13 r, 14 r.

R. Shrubsolei Cl 9 rr.

R. Stolterfothii H. Per. 10 rr.

Thalassiotrix Fraueufeldii GRUN. 3 c, 5 c.

T. longissima Cl. & GRUN, 6 r.

2. Samples collected in June.

The route was över the northern slope of the 200 metre plateau towards the Nor-

wegian depth to the channel between Iceland and Jan Mayen and, after a short stay ät

this island, north thereof towards E. Greenland.

There prevailed in the surface, above of the 200 metre plateau, tricho-plankton,

containing Calanus jinmarchicus, Bhizosolenia semispina, and Chcetoceros criophilus. Above

the deepest part of the Norwegian depth there ruled 35 p. m. water (3,9 to 4,6 temp.),

with typical chrnto-plankton, that contained Collozoum inerme abundantly at some spöts.

The water of 34 p. rn. salinity (3,43 to — 0,35 temp.) in the channel between Iceland

and Jan Mayen contained sparingly triclio-plankton. Round San Mayen there ruled also

34 p. m. water, containing chiefly Phmocystis Pouchetii (Qi or perhaps more correctly T).

The hydrographical data and the plankton-contents have been registered on

Table II, from which I have excluded some sterile, or nearly sterile samples, viz:

Sal. 33,8i. Contained Phceocystis Pouchetii r.

Chcetoceros criophilus r.

Number 31—29 VI. 73^ 51' N. 7° 15' W. Temp.

— 0,5. Sal. 33,78. Contained Melosira hyper-

borea + , Rhizosolenia semispina r.

» 32—30 VI. 74° 28' N. 13° 24' W. Temp.

— 0,6. Sal. 33,66. Sterile.

33—30 VI. 74° 33' N. 14° 35' W. Temp.

+ 0,3. Sal. 32,75. Contained Calanus Jin-

marchicus + , C. hyperboreus r, Clione lima-

cina r.

Number 9—6 VI. 67° 35' N. 6° 19' W. Temp. 0,75.

Sal. 34,93. Contained Globigerina +

.

12—8 IV. 68"21'N. 12° 9' W. Temp. 0,25.

Sal. 34,72. Contained Oithona similis r, Glo-

bigerina r, Rhizosolenia gracillima rr.

» 13— 8 VI. 69° 9' N. 13 10' W. Temp.

— 0,35. Sal. 34,8i. Contained Parathemisto

oblivia + , Oithona similis + .

16— 9 VI. 69* 54' N. 13° 30' W. Temp. 0,2.

Sal. 34,83. Contained Phoeocystiå Pouchetii r.

29—26 VI. 72 39' N. 5° 26' W. Temp. 1,15.

The following species have been omitted:

Parathemisto oblivia Kröyer 17 v,

Acartia Clausii GlESBR. 1 and 2 +.

Calanus hyperboreus Kröyer 18 rr.

Pseudocalanus elongatus Boeck. 6 and 11 r.

Temora longicormis O. F. MULL. 2 +

.

Krohnia hamata MOEB. 6 r.
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Clione limacina Pmrps. 74° N. 14 30 W. Dinophysh Vanhöffenii OSTF. 1 r.

Beroe cucumis Fabr. 70° 55' N. 8" 30' W. and 74 N. Peridiniutn MiohaSlis Kins. 1 ?•/•.

14° 30' W. P. ovatum 1'oucn. 1 r.

Cyttarocylis (dentic, var.) media Brandt 15 r, 30+. P. pallidum OSTF. 1 r.

Ptychocjlis obtusa BRANDT. 15 ;•. P. pellucidum BBBGH. 30 r.

CoUozoum inerme J. Mull. 4, 5, (5 c& Bacteriaslrum delicatulum CL. 1 >•.

Halosphcera (small). 14 r. Chwtoceros diadema EHB. '25 and 27 r.

Ceratixm furca Duj. 1 ?•. C furceiletua BAIL. 26 r.

C. fusus Duj. 1, 2 r. C
1

, (borealis var.?) solitarius Cl. 5 >•.

C. lineatum ElIB. 1 r. Rhizosolenia styliforrnis Btw. 3 r.

C. (2n}>. rar.) longipes BAIL. 1 r, 2 f, 5 r. Thalassiosira gelatinosa Hensen. 14 r.

C. tripos NlTZSCH. 2 r. T. gravida Cl. 10 +, 27 r.

During thc passage towards Jan Mayen plankton from deeper water-sträta was col-

lected at 4 stations by means of hauls from different depths. Thc stations were so chosen,

that the slope from the 200 nietre plateau towards the northwest was firat examined,

then the region with a depth between 1,000 and 3,000 metre and tinally the deepest

region. It is seen from the Table III that Calanus finmarchicus occurred abundantly in

nearly all samples. But there is a remarkable difference beween the plankton from the

station D and the others, therein that all samples from the said station, situated at the N.E.

of the Färöes, contained in great abundance chceto-planlcton. On both sides of this station

the bulk of the plankton was composed of Calamis Jinmarchicus and is thus to be classi-

fied as tricho-plankton.

As is seen from tablcs II and III Calanus did not to any great extent occur at

the surface, but the chceto-plankton of the station D appeared at the surface from 64° 35' N.

1° 29' W. to 66° 55' N. 2° 55' W. The water containing ehcelo-plankton seems to have, as

a mighty tongue, forced its way through a bed of water containing tricho-plankton.

The plankton from all the stations contain a small amount of species of southern

origin. Above the slope from the 200 metre plateau wc meet with some sj>ecies which

characterize the tripos-plankton . Especially interesting was the extremely rare occurrence

of such a southern species as Ceratium reticulatum on 25 m. at the station B. The

samples from the station D contained Globigerina, CoUozoum inerme and rarely some other

species of the temperate Atlantic. It is remarkable that these southern forms appear to

occur chiefly in the deeper strata, as is clearly seen, especially at the station C, where a

thick-walled form of Globigerina occurred in abundance. Onccea minuta and O. conifera,

noted from the Mediterranean (the latter also from W. Greenland), are extremely rare in

the surface water of the temperate Atlantic, but of these at least the former occurs so con-

stantly in the tricho-plankton of the northern Atlantic that I consider it as probably be-

longing to the named type, and that its occurrence in the Mediterranean may be accounted

for by the influence of water of arctic origin. That such water goes so far as to the

Azores and the coasts of the Spanish Peninsula I have shewn in another paper. It is

thus not improbable that such water also may pass through the strait of Gibraltar.

The occurrence of Calanus jinmarchicus in the Mediterranean strongly corroborates this

hypothesis.
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Some rarer forms have been excluded from the

Thusanoessa longicaudata KRÖYER (fide G. O. SÄRS.)

St. C. 200 r; Stat. E. 200 r.

Euthemisto UbeUula Mandt. St. E. 100 and 200 r.

Acartia Clausii GlESBR. St. B. 100 r.

A. longiremis LlLLJEB. St. B. r.

Metridia hibernica Brady & ROBT. St. B. 100 and 150 r.

Conchoecia borealis G. O. Särs. St. E. 200 r (fide

G. Andersson).

C. elegans G. O. Särs. St. E. 500 r (fide G. ANDERSSON).

Cyttarocylis denticulata EHB. St. B. and 150 »;

St. D. 100 f.

Acanthometron quadrifolium HKL. St. B. 400 rr.

Acanthonia Miilleri HKL. St, B. 100 r.

( erafium reticulation POUCHET. St. B. 25 rr.

Peridinium oeeanicum Vanh. St. B. 25 and 50 r.

Table III, viz:

P. pallidum OsTENF. St. B. 400.

Pterospha>ra Möbii JÖRGENS. St. B. 10 r; St C. 10 r.

Xanthidium multispinosum MOEB. St, B. 100 r.

Chcetoceros borealis tar. Brightwellii Cl. St. B. 1 50 r.

C. borealis var. solitaria Cl. St. E. r.

C. scolop>endra Cl. St. D. r.

C. teres Cl. St. D. 150 r.

Corethron hystrix Hensen. St. E. r.

Rhizosolenia alata Btw. St. D. 550 r.

R. obtusa Hensen. St. D. 25 r.

Thalassiosira gelatinosa HENSEN. St. D. 200 r.

Chiridius armatus (BOECK) G. O. Särs, is according

to Prof. G. O. Särs the same as Euchaita arrnata

Boeck. The dctermination is after comparison with

specimcns from Lofoten, kindly sent by Prof. Särs.

3. Samples collected in July.

During July the »Antarctic» passed the region of drift-ice, close to the east coast

of Greenland, between 74° 29' and 70° 31' N. The plankton from the surface was, as could

be expected, as a rule scarce. The temperature of the water varied from 1,1 to — 0,9,

and the snlinity from 7,78 to 32,87. The organisms, which constitute the plankton, were as

a rule arctic species, but southern forms also oecurred to a small extent. Among the arctic

forms a considerable percentage consist of neritic or brackish water forms.

As arctic oceanic forms I consider the following:

Fritillaria borealis Lohm. rr.

Beroé 74° 34' N. 18° W. (fide T. S. Arfwidson).

Cyttarocylis gigantea BRANDT rr

Phceocystis Pouchetii Lacii. rr.

Chatoceros atlanticus rr.

C. borealis Btw. rr.

var. Brightwellii rr.

C. decipievs Cl., in most samples, r to c.

Coscinodiscus oculus iridis EHB., in most samples, r to c.

Thalassiosira gravida Cl., as a rule not rare.

As arctic, more or less neritic, forms I consider the following:

Clione. limacina Pinrrs: 7 T 30' N. 21° W. and 72° 28' N. Cluvtoceros Granii Cl. rr.

21*48' W. (fide T. S. ARFWIDSON). C. septentrionalis OESTR. rr.

Limaoma helioinä PHIPPS: 73° 28' N. 21° 48' W. (fide C. socialis Lauder, common at somo spöts.

T. S. Arfwidson); 74° N. 14 30' W. r. C. teres Cl. rr.

Ptychocylis obtusa BRANDT rr. Coscinodiscus radiatus ElIB.

Tintinnua minutus Hrandt rr. Eucampia yrönlandica Cl, rr.

Cerafium longipea IJail. rr. Fragilaria oceanica Cl. rare to vert/ abundant.

Peridinium ovatum POUCH. rr. Lauderia fragilis Gran. rr.

/'. pellueidum BEROB rr. Melosira (nummuloides var.) hyperborea Grun. rr.

Amphiprora hyperborea Grun. rr. Navicula septentrionalis Oestr. rr.

Chcetoceros bottnicus Cl. rr. Nitcschia frigida GRUN. rr.

<
'. fnrcellatus Bail. r to c. Thalassiosira Nordenskiöldii Cl. /.
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As derivcd from thc temperate Atlantic I considcr the following species:

Oithona plumifera BAIRD, ;it 70 31' N. '21 18' W. Acanthonia tetnmojxi .1. MCillkk. Very rare al

extremely rare. 73 42' N. 19' 55' \Y.

O. similis Claus, as the preceding, Litholophus ligurinus IIkl. as tlic preceding.

In the region of the E. Greenland some cleep sea hauls were carried ont from the

depths of 180 to 280 melres. The plankton ihns obtained was a decidedly arctic one,

as will be scen from the following list. But there occurred also, although very sparingly,

some southern forms as Oithona similis, Microsetella atlantica, Collozoum inerme, Litholophus

ligurinus and Globigerina.

Dtite

Lat. N.

Long. W.

Depth

.

Temperature

Sal i nit y.

Euthemisto libellnla Mandt
Pnrathemisto oblivin Khöyer
Borcophausia inermis Kröyer (fide G. O. Särs) . .

Calanus finmarchicus Gunn
C. hypeiboreus KröYGER
Chiridius armatus BoECK

Eucbaeta norvegica BoECK

Metrldia longa Lubb

Microsetella atlantica Brady & Robt

Oithona similis Claus

Oncaea conifera Giesbr

O. minuta Giesbr

Pseudocalanns elongatns BoECK
Conchoecia borealis G. O. Särs (fide G. Andersson)

C. elegans G. O. Särs (fide G. Anderrsson) . . . .

Clione limacina Phipps

Limacina helicina Phipps

Krohnia bamata Moeb
Sagitta arctica AuRIV

Aglantha digitale Fabr

Botryopyle sel osa Cl

Collozoum inerme J. Mull
Litholophus ligurinus Hkx
Globigerina (pachyderma)

Chsetoceros atlanticus Cl
C. borealis Btw
C. criophilus Castr

C. decipiens Cl

Coscinodiscus oculus iridis Ehb
Eucampia grönlandica Cl

Fragilaria oceanica Cl

Rhizosolenia semispina Hensen

Thalassiosira gravida Cl

74° 15'

18° 15'

280

cc

c

+

r

c

24

72° 28'

21° 48'

180

rr

rr

r

cc

c

r

c

rr

r

rr

rr

rr

rr

r

+

27'

71*30

VI

50

1,65

33,61

71 :;o

21°

200

-1,0

34,59

rr

rr

71° 30'

21

225

•0,54

34,71

r

c

c

rr

+
r

r

rr

rr

rr

r

rr

rr

rr

7i:;u

21°

260

0,1

33,01

c

f

r

c

r

rr

r

Surface sterile. — There were found in some samples rare specimens of a large Oikopleura.



8 T. P. CLEVE. PLANKTON COLLECTED BY THE SWEDISII EXPEDITION TO GKEENLAND.

The plankton is essentially the same as was found in the deeper strata in the S.E.

above the slope of the 200 metre plateau towards the Norwegian depth. Thus the same

kind of plankton ruled on the greater depths of the nothern Atlantic from Greenland to

the Scoteh and Norwegian coast banks. Most characteristic forms are Calanus hyperboreus,

Chiridius armatus, Euchata norvegica, Metridia longa, Oncwa eonifera, O. minuta, Con-

choecia borealis, Q. elegans, Krohnia /utmata and Sagitta arctica.

4. Samples collected in August.

During that month the »Antarctic» visited the fjords of E. Greenland, between 71°

and 73° N. and there were collected a smaller number of samples, the examination of

which gave the following resnlt.

Date 7 8 8 8 9 9 10 13 14 18 25

Lat. N. 70° 50' 71" 12' 71° 30- 71° 55' 73° 10' 73° 21' 73° 9' 73° 9' 73° W 72° 45' 73° 29'

22° 31' 20° 21' 19° 48' 19° 51' 22° 19' 24° 22' 27° 14' 27° 15' 24° 47' 22° 59' 24" 43'

Temperature 7,1 2,7 2,2 2,0 3,4 2,4 4,0 6,5 1 5,85 6,55 5,55

Salinity — 30,10 29,98 29,33 26,39 29.57 — 22,0 «
;

23,03 - 20,90

Euthemisto libellula Mandt — — — — — r

rr

— — — — —
Pseudalibrotes littorales Kruykr (fide G. O. Särs)

Calanus finmarchicus Gunn

cc

+

— —
c

r

c c c

—
r r

Oithona si milis Olaus

Clione litnacina Phipps

r

Cyttarocvlis gigantea Brandt — — — — + r

Ptychocylis arctica Brandt r — — — — — — — — — —
Ccratium arcticum Ehb c r — — r — — — r — r

Peridinium ovatura Pouchet r rr rr — — — — — — —
P. pellucidum Bkrgii — rr rr —
Dinobryum pellucidum Lkvandkk — cec r + —
Chfttoccros borealis Btw

_ _ _ _. _
r

r

— —
var. Brightwclli Cl

C. criopbilus Castr — — — — r r

c r — — r — + — r — r

j
Cogcinodiscus oculus iridis Eim - — r - r r — — r — —

The above list shews a very poor plankton, in part from the intrnsion of oceanic

water, containing Oithona similis, Chcetoceros decipiens and Ceratium arcticum.

Outside the fjords some samples were collected during the last days of August at 73°

15' N. 21° 25' W. (temp. 4,35, sal. 28,«4) and at 72° 28' N. 16° 13' W. (temp. l,i, sal. 29,oo).

The first named was sterile, the latter contained Oithona similis r and Limacina kelicina c.
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5. Samples collected in September.

The »Antarctic» left Greenland early in September and returned l>\ the same

route it had taken on going ont. Samples were collected during the whole voyage both

from the surface and from the deeper layers, the latter at the same stations as in June

and July.

The contents of the samples from the surface have been catalogized in the follow-

ing table:

Number 1 5 6 7 8 9 10 11 12 13 14 15 16 IT

Date 1 3 3
o
o 3 4 4 4 5 5 6 C 7 9

Lat. N. 71° 14' 68° 45' 68° 22' t;s rr 67° 58° 67° 14' 66° 51' 66° 40° 65° 59'

2°24"W.

65° 55'

2°21' W.

65 20 65 62 I'.''

14° 37' W. 10° VV. 8° 10' W. 7° 20' W. 6° 25' VV. 4° 5' W. 3°42' W. 2°55' W. 2° W. 2° 40' W. 0°40' E. 3 14' B.

4,4 6,4 6,85 7,1 7,3 8,6 8,15 9,2 9,05 9,7 9,76 10,0 12,0 13,35

Sal. . . , 31,51 34,02 34,62 ."> b;., 34,05 35,06 34,83 35,0.-) 35,07 35,12 34,90 35,01 35,20

Anonialoccrn Pntersonii Templt. . r c

Calanns iinmarchicus Gunn. . . .
— ccc c ccc + — ccc ccc ccc ccc ccc + c +

Oithona similis Claus rr — r — — + r r cc ccc cc — c

Limacina helicina Phipps .... ccc — — — — — — — — —
Sasittn arctica Auriv — — — — — — r r - — — — —
S. bipnnctata Quoi & Gaim. . .

— — — — — — — — r + — — — —
Aglnntha digitale 0. P. Mull. .

— — — — — — — r — — — r r —
Cyttarorylis gigantea BRANDT . .

— — — — — r — — r — — — — —
OlobiiTpriiia r r + + r r r r

Acanthometron quadrifolium Hkl. — — — — — r r r r c +

Ceratium arcticum Ehb rr r c — — — r — — —
C. fusus Duj — — r rr r - c r

— — r — c cc r r r r + — — —
— — — — — r — — r r r — re cc

Halosphara (small form) .... r rr r — — + —
Chpetoecros volans Schutt . . .

r ccc

Rhizosolenia gracillima Cl. . . .
— — — — — — r — + — —

Plankton-tvpe Ng T T T Ns. Ns (S.) T. (S.) T. (S.) T. S. T. S. T. S. S T Tp.Nma. Tp.

From this table some sterile or poor samples have been left out, viz:

Sept. l
th

.
71° 33' N. 15" 10' W. (temp. 1,25, sal. 29,48). Contained some few specimens of Oithona

similis and Chtetoceros dicipiens.

Sept. 2nd . 69
r 21' N. 12° 35' W. (temp. 6,1, sal. 34,69). Contained abundantly Pseudocalanus elongatus^

and some rare specimens of Parathemisto oblivia, Calanns finmarchicus and Chcetoceros decipiens.

Sept. 2nd .
69° 40' X. 12' 50' W. (temp. 6,1, sal. 34, os). Contained some rare specimens of Calanus

finmarchicus.

Sept. 2nd .
69° 59' N. 13° 13' W. (temp. 6,2, sal. 34,65). Contained some few si>eeimens of Euthemisto

libellula.

K. Sv. Vet. Akad. Handl. Band 34. N:o 3. 2
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From the above list the following rarer forms have been excluded:

Acartia Clausii GlESBR. 16 r. Acanthochiasma Kvohnii HKL. 16 r.

Centropages typicus KRÖYEB, 17 r. Collozoum inerme J. Mull. 6 r.

Metridia hibernica BRADY & ROBTS. 16 r. Litolophus ligurinus HKL. 14 r.

Microsetella atlantica BRADY & ROBTS. 8 r. Ccratium furca DUJ. 16 r.

Temora longicornis O. F. MULL. 17 r. C. tripos NlTZSCH. 16 +, 17 r.

Evadne Nordmanii LovÉx. 8 r. Coscinodiscus oculus iridis Ehb. 9 r.

Acanthochiasma fusiforme HEL. 12 r. Rizosolenia styliformis Btw. 5 and 6 r.

Near the east coast of Greenland water of a low salinity (31,5i) containing chiefly

Limacina helicina prevailed. S. of Jan Mayen the salinity increased to somewhat more

than 34 p. m., but the water was practically sterile. First at 68° 45' N. 10° W. Calanus

finmarchicus appeared in abundance and eontinued so across the whole northern Atlantic,

with the exception of the space 67°—68° N. 4°—6° W., where the water contained the

neritic Ceratium longipes, probably derived from Ieeland.

If the plankton of the northern Atlantic in the spring be compared with that of the

autumn, it becoraes immediately apparent that great changes had occurred. Calanus fin-

marchicus was of little iraportance in the plankton that ruled during the spring on the

surface, but occurred abundantly in the deeper layers. When it occurred so abundantly

in September near the surface, it may be assumed that the deeper strata had during the

summer ascended to the surface. The great mäss of Ckcetoceros decipiens, that occurred

in the spring above the Norwegian Depth had in September disappeared completely. On
the other hand this species occurred in September more or less abundantly from the N.

of Spitzbergen to Beeren Island, so it may be assumed that the water containing c/iceto-

plankton migrated during the summer towards Spitzbergen.

The Phwocystis Pouchetii, that prevailed during the spring both in the east above

the 200 metre plateau and in the west round Jan Mayen, had in September disappeared.

Its place had in the autumn been taken above the 200 metre plateau by tripos-plankton.

Round Jan Mayen the water was nearly sterile.

The examination of the deep-sea hauls shews that the state at the station G, which

corresponds to the station E in June, had not been much changed, Calanus jinmarcliicus

being at both stations the most important species. But the more striking is the difference

of the plankton taken at the stations H, I, •/, which correspond to the stations D, C, B
in June. In fact, there exists not the slightest resemblance. In June there occurred the

same kind of triclio-plankton as at the station G, but in September the southern Rhizoso-

lenia gracillima constituted almost alone the bulk of the plankton. This species was

found abundantly both at Plymouth and in the Faröe Channel already in July and August.

To judge from observations in 1898 this species had advanced from the Bay of Biscay and

the region between the Azores and the European coast. The named species enters regu-

larly during the summer the plankton of the Baltic current of the Skagerak and in enor-

iiioiis quantities, but I never saw it abundantly in the North Sea, for which reason it

seems not improbable that it arrives in the Skagerak through the »Norske Rende». This

spc(;i(;s appears in the Skagerak usually in May, and in case the plankton at the stations
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H, I, J should be the same as appears in May in the Skagerak, the currenl vvould require

about seven months.

At the station K, that corresponds to A (May 31 th
), the plankton is qow typical

tripos-plankton, but in May there prevailed chceto-plankton, (li.it contained mainly Phceo-

cystis Pouchetii.

The great changes, which occurred in the northern Atlantic since the spring, can

be summarized in the following mariner:

1. In the western regions the deeper strata, containing Calanus finmarchicus, bad

corae to the surface.

2. In the eastern regions the water, containing in the spring arctic species, mi-

grated towards Spitzbergen and became replaced by water from the temperate eastern

Atlantic.
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Tat

Number

Date

Latitude JV.

Longitnde E

Depth in metre

Temperature

Salinity

Viartia Clausii GlESBE

Auomalocera Patersonii Templt.

Calanus finmarchicns Gtjnn. . .

Oithona similis Claus . . . .

Pscudocalanus elongatus Bokck

Tcniora longicornis O. F. Mull

Evadne Nordmannii Loven . .

Ilalosphoera (largc form) . . .

Ceratium furca Duj

C. fusus Duj

C. longipes Bail

C. macroctros Ehb

C. (ripos Nitzsch

Peridininm depressuin Bail. . .

Phseocyatis Pouchetii Lagerii. .

Clnvtoceros borealis Btw. . . .

C. debilis Cl

C. decipiens Cl

C. hiemalis Cl

Leptocyliudnis dauicus Cl. . .

Rhizosolenia styliformis Btw. .

Plankton-type

26 27 27 28

57° 49' 57° 53' 57° 50' 57° 35'

28

57° 35'

•
9° 21' E. T 52' 6° 58' 4° 58'

ii

4° 25'

8,2 9,35 10,15

34,83 25,92 23,52

8,9

32,62

8,3

34,9

1

r

cc

+

Tp.

r

r

+

+

ccc

r

cc

+

+

+

cc

r

r

ccc

c

+

r

Tp.

+

c

cc

Ns. Ns.

r

c

c

Ns.
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|

8 9 10 II 12 13 14 15 16 17 18

2' 29 29 30 30 31 31 31 31 31 ,;i :;i

r
7' 57° 18' 5*5° 1' 59° 13' 60° 14' 60° 47' 61° 2

1

61 16' fil 16' 61° 16' til 16' ..1 L6

i' 2° 45' 2 ;;, 1°50' 1°9' 1°9' ne 1°18'
1 18' 1°18'

1 18' ! 18'

<i t) 10 30 50 LOO

J
8,85 8,55 8,45 8,9 8,1 8,7 8,52 8,40 8, 1

2

7,68 7,35

35,20 35,20 35,00 35,25 35,37 35,25 35,39 35,37 35,34 35,34

r

rr

+ — — — "— — r — — r

rr

- — + — +

+

r

— r — r

r

r r

- — + — — — — r r

" +

r

r c c

rr

— —
r rr

r

r

cc

c c + — r — — — — —

' cc cc cc — + r — — — —

c c cc c — r — — — — —
— c c c — r — — r — —
ccc cc — c ccc ccc ccc ccc ccc ccc ccc

— + — r r r — r — r r

— — — — r

r r r

r

r

r

r

r

r r

rr

r +

—
rr r

—
rr r

i. l» C/?. Ns. C/S. Nb. Tp. Ns. Tp. Ns. Tp. Q/3. C/S. C/S. cp. C/?. C/5. C/9.
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Tab

Number 1

Date

Latitude N.

Longitude

Temperatnrc

Salinity

1

62° 21 62° 35' 67 16' 66
1

21' 6(3
J

33' 66° 36' 66° 55' 67° 39'

0\37' E. 0"35' E. 2° 44' w. 2° 32' W. 2° 39' W 2° 42' W 2° 55' W. 6° 21' W.

9,05 8,95 1,45 3,9 4,65 3,7 4,4

35,36 35,3 G 34,67 35,00 35,10 35,01 35,12

4,45

34,96

Euthemisto libellnla Mandt

Calanus finmarehicus Gunn

Oithona si milis Claus

Cyttaroeilis (dentic. v.) gigautea Brandt .

Globigerina

Ceratium arcticum Ehb

Phseocystis Pouchetii Lagh

Clisetoceros atlanticus Cl-

C. borealis Btw

C. criophilus C&str

C. dccipiens Cl

Coscinodiscus oculus iridis Ehb

C. radiatus Ehb

Rhizosolenia obtusa Henskn

R. semispina Hensen

Thalassiothrix longissima Cl. & Grun. . .

Planktontype

cc

c

cc

T.

r

cc

r

+

r

r

r

ccc

r

r

r

r

C.

1 The sign C/9, is perhaps to be changed for T., as the salinity agrees better whit T. than with C.

r

rr

ccc

r

IT

C.

cc

+

c

c

r

T.
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Surface.

U

14 15 17 18 IM 20 21 22, 23 24 25 26 -.•; 28 30

9 9 11 15 16 16 •ju 21 24 24 •.'1 25 25

B 69° 25' 69° 50' 71° 8' 70° 55' 71° 10' 71 9' n 71° ;i 71° 33' 71° 53' 72° 20' ;. 50

f,y. 13° 4' W. 13° 26' W. <) in' 8° 30' W. j7 56' W. 8° 7' W. 8 52' w 8 52' w 8° 52' W. :i BO' w. 9° 45' W. 6 15' w ;, nr w 1 30' B

B 0,1 0,9 0,7 0,9 1,0 2,0 1,7 1,85 1,2 0,75 2,5 n.

.

- 0,5

34,83 34,84 34,88 34,94 34,76 .",1.77 34,83 33,83 33,69 34.77

c —

c —

—
—

—
— —

—

r

—
— — —

—

r

r

+ ccc c c r + ccc c ccc + c +

—

— — r — + r — rr r c rr r r +

C( cc r r — r r — — — c + r r c

r

r

+

r

r

+
—

r r rr r

r

c

—
r r r

r c

r c r r + r

—
rr r

r

c + r r

r

+

r. t.

rr

C,3. cp. C/?. T. (C/».) C/?. C?. C/? T. C^. C/?. (C.£) (TO T.
1
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Table III.

Date

Latitude N

Longitude

Depth in metre (haul to from) .

Temperature, .
-

Salinity

Parathemisto oblivia KröYER

Calanus Inimarehicns Gunn

C. hyperboreus KröYER

Chiridiis armatns Boeck

Euchoeta norvegica BoECK

Metridia longa LuBBOCK

Microsetella atlantica BlARD & Robts .

Oithona plutnifera Baird

O. similis CLAUS

Oncrca conifera Giesbr

O. minuta GiESBR

Pesudocalanus elongatus BoECK ....
Krohnia hamata MÖBIUS

Sagitta arctiea AURIV

Aglantha digitale O. F. MOLL

Cyttarocylis gigantea Brandt ....
Acanthouia tetracopa J. Mull

Collozoum inermc .T. Mull

Litholophus ligurimis Hkl

Plectophora aracbnoidc» CLAP. & Lachm.

Globigerina (pachydenna)

Ceratium (trip. var.) arcticum Ehb. . .

O. furca Duj

C. fusus Duj

C. (trip. var.) longipcs Haii.

C. tripoä Nitzsch

Diplopsalis lenticuln Bergh

Peridinium depiessnni Hail

Phancystis Pouclietii LaGH

Cbicloceros atlanticus Or,

<;. borealia Btw

0. debilis Cl

C. decipiens Cl

Coscinodiscns ocnlus iridis Ehb. . •

C. radatius Ehb

Rizosolenia slyliformis Btw

Talussiothrix longissima Cl,. & Grun. .

Plankton-type

Station B. (Bottom 667 m.)

62° 15' N.

0°37' E.

35,4

1

10

8,(53

35,37

25

8,45

35,39

50

7,50

35,35

100

6,97

35,34

150

6,00

200 400

5,4

35,29 35,25

1,4 7,01

35,ol 34,98

10

6,92

34,81

25

6,42

34,96

r

rr

rr

rr

r

rr

rr

rr

+

rr

r

r

rr

rr

rr

c

rr

r

rr

r

rr

c

r

r

r

rr

T.

rr

T.

r

co

r

+

+

c

+

rr

T.
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•o Sea Hauls.

o 1,!MMI m.) Station 1) (bottom 2,800 m.).

;i

3 5

i;i 35' N. 66 53

1 29' w J° 52 W, 14 30' M

« 150

t 3,0

200 450 10 25 50 100 L50 200 550 25 50 100 150 25

2,4 0,8 5,46 — 5,36 4,92 4,68 3,3 2,95 1 l
! 3,9- 3,90

34,97 35,03 35,06 — ;,.">, m; 35,12 35,03 34,96
|

34,98 35,01 35,06 35,08 35,06 :;fM n

+ + + + r — — — r r + r —
1 c ccc ccc c c c c c c c cc — cc c ccc c • Cl i

r + r + r + r + c c c

r

- — IT rr +

-- — r — — — — — — — r — — — rr cc —
- — rr — — — — rr — - — rr — — — — - —

rr r

r C c + r r r c r r r + — r r rr r — r —
r r + — - — r r r r r — — — — r r r

+ + + r r r rr r r + r — — — rr r —
t - — — + + + + c + c c — — — r + rr + —

r — + r r r r —
,
— — r r r r —

- — — — — — — — — — r — — — — + + —
r —

- - — r r r r r r r — r r

— — IT rr — — — rr — rr — — — — — — — — — —

r r r r r r — — — r r r r —
— r — rr — — — — r — — — — — — — — — —

— — C c — r rr r — r
+ + — r r + +

r — rr — r r rr r r + rr — r — — —

_ _ r rr
—

— r — — — r — — — r rr r r

— — — rr — — r — — — — r — — — — — —
— — — + + — r — r — — — —
— — — + c c c c cc + c r

— — — c ccc cc cc c cc cc cc

— — — + — r + — + r +

-t + r r ccc ccc ccc cc cc cc ccc cc c c — rr rr — — —
i — + c — — r — — — + r r

— —
1 + c — + + r + + + + r

r r rr — — —
) — rr — — r rr rr rr rr rr rr r

— —
1

1 T. S. T. S. T. S. C. C. C. C. C. C. C. C. C T. T. T. T. T. T. T.

K. Sv. Vet. Akad. Hanill. Band 34. N:o 3.
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Table IV. Septemi

Datc

Latitude X

Longitude

Depth in metre

Ti niperature

- inity

Boreophausia inermis KröYER (öde G. O. Sars)

Nvctiphanes norvegicus M. Särs (fide G. O. Särs)

Thysanoessa longicaudata Kröyer (fide G. O. Särs)

1'aratheniisto oblivia Kröyer

Acartia Clausii Giesbr

Calanus finmarrhk-us Gcxx

Centropages typicue Keöyer

Eucha:ta norvegica Boeck

Metridia hibernica Brady & Robts

M. longa Lubb

Microsetella atlantica Brady & Robts

Oithona plumifera Baird

similis Claus

Oncsea minnta Giesbr

Paracalanus parvna CLAUS

Pseudocalanus elongatna Boeck

Tcmora longicornis O. F. Mull

Conehoecia elegans G. O. Särs

Kxohnia bamata Moebius

Sagitla arctica Airiv

S. biponctata Qi o] & Gaim

sp

kiachnactis albida X. Särs

AglaDtha digitale O. F. Mull

pileato I. Ai.ass

Axanthometroo elasiicnm Ukl

A. quadrifolinm Hkl

< SoIIozoam inerme .1. \l ii. t,

Globigerina

Halosphsera (small)

liuiii arcticum Ehb

i (trip, vax.) bncephalum Cl

< fnrca Di .1

1

. fnsaf In i

Station G.

66° 52'

2° 55' W.

8,61

34,86

25

8,11

34,88

50

7,08

34,94

100

2,95

35.(i.;

167 300

2.44

35,06

1,94

35,12 3.

rr

r

r

r

rr

+

rr

rr

4-
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ep-Sea Hauls.

Station 11. St ut ion I. "ii J. Station K

(i 7 - -

64 34' i;:; 28' 62° 17' 61

i ;;n' w. 32' E. 0°37' E. 1 19' i.

50 100 25 50 LO0 .-)(

i

100 25 50 100

ll;7 10,25 7.77 6,67 11,24 10.40 8,86 7,82 11.. i 10,60 9,90 9,43 12,79 12,76 9,71
-

:!; i 35,20 :!.">.;;:' 35,41 35,34 35.34 :;.">. i<; 35,46 35,34 35,46 35,45 35,5

1

35,34 35, 1

1

—
—

—
—

r

r

—
r

r

r

r

r

r

rr

— r

c

c

+

cc

r

+

+

c

r

r

r

c

c

r

—

IT r

— —

—

— +

+

c

c

r

cc

r

+

+

r

c

c

r

— — —

—
—

—

— rr

rr

+

+

+

r

r

c

r

-r

+

r

—
r

— —
r r r r

— — — — — — — — — — r r —

— — — — — — — — — — r r

— — — — — — — - — — — — —
— — — — — — — — — — — — r r

— — — — — — r — — — — — r r r

— — — — — .... — — — — — r r c
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Table IV. Septeir !'s

Station G.

Date

Latitude X 66 52

Longit>"lt 2 55' W.

DeptJi in 25 50 100 167 300

T< mperatwt 8.61 8.11

Salu 34,86 .-U.N.S

7.0.x 2,95 2,44 1,94

:;i.<>i 35.0fi 35,06 35.12

i (trip. \ar.) macroceroa Ehb.

C. tripos NlTZSCH

Peridinium depressum li.ur.. . .

P. ovatuni POTTCHET

Xanihidium multispinosum Moeb.

Chnetoceros volans SCHTJTT . . .

Rhizosolcnia alata Btw

R. gracillima Cl

Ii styliformia Btw

Plankton-type T.
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3ep-Sea Hauls

-i
Station H. Stntion 1. Station J. OE K

(3 7 8 8

64' 34' 63° 28' 62° 17'

'

E.

• il !
•

1°30' W. 32' K. 0°37 1 19' E

25 50 100 25 50 100 i:, 50 100 25 50 L00

1,87 10,25 7,77 6.G7 11,24 10,40 8,86 7,82 11,65 10,60 9,90 9, i.;

35,51

12,79 12,76 9,71

i,04 35,20 35,39 35.41 35,34 35.34 35,46 35,46 35,34 35,46 35,45 35,34 35 'A 35,41

— —

r _

— — —
r

ccc

c c

cc

+

r

cc

c

rr

rr

c c cc + cc ccc ccc ccc ccc ccc ccc

rr

r

ccc

—

r

—

s. S. S. S. S. S. S. S. S. S. s. S. Tp TP- T P . Tp-


