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I. Plankton of the North Sea in 1897.

I have already^ reported on the stete of the North Sea in winter (January and

February). The region has since then been explored by Swedish steamers during April

—

May, July—August and October—November, and a quantity of material has been ob-

tained which affords a good insight into the annual changes in the plankton of the North

Sea. To understand these changes it must be borne in mind that, as proved by hydro-

graphical researches, the water of the Atlantic enters the North Sea both by the north

of Scotland and through the English Channel. Of considerable importance ai^e also the

researches of Mr. Wemyss Fulton on the currents of the North Sea.^ The results of

these investigations are summarised as follows:

1. »There is at all seasons a fairly constant slow circulation of the surface water iii

the North Sea, Atlantic water entering round the north of Scotland, and passing south-

wards along the east coasts of Scotland and England, as far as the neighbourhood of the

Wash, then in an E.N.E. direction towards the coast of Denmark, and then northerly

along the Danish coast. The surface water may or may not enter the Skagerak and

penetrate to the west coast of Sweden and Norway, according to the prevailing wind

The main body passes up the west coast of NorAvay and joins the Atlantic stream. The

limit between the north-going eastern stream and the south-going western stream varies

greatly, probably according to the prevailing wind; but as a rule the extent of the former

is greater.»

2. »The movements of the surface water in confined areas, like the western part of

the Moray Firth, and the Firth of Forth, is irregular, and depends upon variations in

the winds and the tides.»

3. »The speed of the movement is usually about two or three geographical miles a

day, but may be much accelerated or retarded by the action of the wind.»

From the above hydrographical statements it appears that the plankton of the

northern part of the North Sea (i. e. above the 100 and 200 metre plateaus) is furnished

by the Atlantic, north of Scotland. The plankton of the southern part (i. e. above the

50 metre plateau north of the continental coast) which I have called the didymus-plankton,

on the other hand, is derived partly at least, from the English Channel. A part of it

^ A treatise on the phytoplankton of the Atlantic and its tributaries, Upsala 1897. 4°.

^ Fifteentli annual report of the Fishery Board for Scotland. 1897, pag. 334,



may be derived from the Scottish current. To aid us in ascertaining what forms are

due to one or the otlier origin we have a considerable number of observations for the

year 1897. M. Ostenfeld of Copenhagen has published^ a valuable report on the plankton

coUected thi'oughout the year on the routes: Shetlands—Iceland and Shetlands—Greenland.

I have also exarained a series of samples from Plymouth, for which I am indebted to the

kind assistance of Mr. Allén, the director of the marine biological laboratory in that town.

Another set of samples has been obtained from the Dutch marine laboratory at Helder

and I take this opportunity of thanking Dr. P. Hoek, the director of the laboratory.

The Swedish Andrée-Expedition to Spitzbergen has brought home materials contributing

to the knowledge of the state of the plankton along the Norwegian coast and at Spitz-

bergen.^

All these materials will be discussed in the following pages.

1. Nortli Sea January—February 1897.

From my paper: »A treatise on the phytoplankton of the Atlantic and its tributaries»

I quote the following summary:

1. Tripos-plankton. This kind characterises water with a salinity of 35 p. mille

and a temperature of 6°, which extends east of Scotland, above the 100 metre plateau.

Eastwards the salinity becomes lowered by the admixture of water from the Baltic

current.

2. Concinnus-plankton. Outside the tripos-region and above the 50 metre

plateau Coscinodiscus concinnus and Halosphcera viridis occur abundantly, and it is

easily seen on the map in my above-mentioned paper that these forms have spread with

the Scottish current. The salinity of the water with this plankton is as a rule about 34

p. mille, but is influenced by the admixture of the Continental water. The plankton with

Coscinodiscus concinnus ^vas predominant also at Plymouth, and it seems probable that

it had been forced out of the North Sea during the abnormal meteorological state

that prevailed at that time of the year.

The region between the Shetlands and Iceland was, to judge from the report of Osten-

feld, exceedingly poor in plankton in January and February, containing only a few rare

specimens, doubtless remnants from past epochs.

3. Tricho-plankton. Skagerak was covered by a thin sheet of water from the

Baltic current, which had spread över a mäss of water with a salinity of 34 p. mille and

a temp. of about 6°. The prevailing plankton in the water last named was thricho-

plankton, which we may assume to have come through the deep Norwegian fissure,

probably from the western Atlantic.

' lagttagelser över overfladvaadets temperatur, saltholdighed og plankton paa isländske og grönlandske

skibsrouter in 1897. Copenhagen 1898. 8°.

2 Bih. t. K. Sv. Vet. Ahad. Handl. XXIII. 2. N:o 4,



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 32. N:0

2. North Sea April—May 1897.

The samples collected by the Swedish steamers at the end of April and in the

beginning of Maj' prove that considerable changes had occurred since the winter.

1. Chaeto-plankton. The broad tongue of water with a salinity of 35 p. inille

and temperature 5,6 to 7,5^ contains chceto-plankton chiefly. This kind extends to the

Shetlands, Fftröes and south Iceland. It occurs also abundantlj' in Skagerak. It was not

found at Plymouth, but occurred there abundantly in November and December of 1896, and

remnants lingered there still in January and February of 1897. At Iceland and at the

Färöes it began to appear in March.

In the Southern North Sea (i. e. above the 50 metre plateau) Chcetoceros decipiens did

not occur to any important extent, but its place was there taken by the flagellate

Phceocystis Pouchetii, which I consider as connected with the ch^to-plankton. The slimy

masses of the last named organism were found at Helder and north of that station in

immense quantities.

It is from the above apparent that the choäto-plankton already began to develop in

the mouth of the English Channel in December 1896, arrived at the Färöes and Iceland

in March and was enormously developed in April and May. As to the origin of the

chajto-plankton I defer the discussion to a future publication. From the collections of

the Swedish Expedition to Spitzbergen it is evident that the chasto-plankton appeared

there in the middle of July and as it had then disappeared on the route Iceland—Färöes

—

Shetlands and from the North Sea, it might be assumed that it had migrated towards

Spitzbergen, where it was found abundantly in the middle of August, in Hinlopen Strait,

but this hypothesis would presuppose a greater velocity of currents than is usually admitted.

2. Northern and arctic neritic plankton. The chteto-plankton of the North

Sea is bordered by a band containing a number of arctic and northern forms, belonging

to the sira-, tricho- and northern neritic types. As these forms are all derived from the

north-west and occur interiningled, I treat of them in the following as noi^tliern neritic

plankton. This plankton appears abundantly at the north end of Scotland and in a band

above the limit between the 50 metre and 100 metre plateaus. It continues along the

west of Scotland to the south of Iceland, and to the east along the Norwegian coast in-

to Skagerak. Similar neritic plankton also occurs sparingly in water of 35 p. mille sa-

linity from the Shetlands along the 60th degree of lat. to the region of the submarine

ridge, discovered by the Ingolf expedition and called »Reykianäs Ryg» which extends to

the south west from Iceland. West of the Reykianäs Ryg, which seems to have a great

influence upon the currents, styliplankton is the ruling type.

As it is of considerable interest to examine the distribution of the forms which

constitute the northern neritic plankton as defined above, I will treat of each species

separately.

1 See 0. Petteksson and G. Ekman. Bih. t. K. Sv. Vet. Akad. Handl. Vol. XXV. Part II. No 1. 1899.
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Dinohryum pellucidum occurs in Skagerak and on the Norwegian coast, 60° N. 5° E.

Ceratium tripos var. longipes rules in the North-Sea and along the Norwegian

coast. It occurs sparingly at the Shetlands, is not rare N.W. of the Hebrides, but was

not seen at Iceland.

Peridinium depressum, which seems to me to differ sufficiently from P. divergens

to constitute a separate species, appears on the whole to accompany the preceding.

Asterionella spathulifera Cl. Ostenfeld considers this species the same as A.

glacialis Caste., which seems to me also probable, although not sufficiently proved. This

remarkable diatom seems to have a station in the fjords of the south of Iceland. It was

found abundantly at Helder and in April also at Plymouth. On the other hand it was

observed neither on the route Shetlands—Greenland nor along the Norwegian coast. It

seems to invade the British Islands in the spring, following the east coast down to the

Continental shores of the North Sea. It was found in April 1895 together with other

northern forms east of the Wash and, låter, in July, according to a letter from Prof.

Beyeninck of Delft, along the Dutch coast in such iramense quantities that it coloured the

sea colfee-brown and left on the shore a stratum of one centimetre in thickness, thus

representing millions of kilogrammes. At the end of the same month it had disappeared.

Biddidphia aurita appeared together with other northern and arctic forms in the

beginning of April at Helder, from whence it soon disappeai^ed completely. It is not men-
tioned from the routes Färöes—Shetlands and Shetlands—Greenland.

Chcetoceros atlanticus, rare south of Iceland, around the Färöes and west of Scotland;

very sparingly on »Reykianäs Ryg».

C. borealis, not found at Helder and Plymouth. As Ostenfeld has not distinguished

between the type and the varieties nothing can be stated about its western distribution.

C. diadema occurred south of Iceland and abundantly at the Shetlands, but not

in the Färöe Ghannel and along the coast of Norway.

C. hiemalis, found rarely at Cape Stadt in Norway.

C. laciniosus, not found off Norway but plentiful near the Shetlands and Färöes,

sparingly south of Iceland, but abundantly along the 60th degree of lat. between 11°

and 37° W.
C. scolopendra, not found along the Norwegian coast and not on the route Shetlands

—Greenland, but sparingly at Färöes. The same may be said about C. teres.

Corethron liystrix was found in February at Plymouth, in March off the Hebrides,

but not along the Norwegian coast. This species belongs to the styli-plankton.

Coscinodiscus oculus iridis occured very sparingly along the Norwegian coast, was

not rare on the route Shetlands—Iceland nor off the south-west of Greenland.

C. polychordus was seen in March at the Hebrides, not along the Norwegian coast

and is not mentioned by Ostenfeld.

Lauderia annulata belongs to the styli-plankton and is derived probably from West

Scotland, where it was seen in the autumn of 1896.

NiUschia seriata was not seen off Norway, but plentifully at Färöes. It was also

seen abundantly along the 60th degree of lat. from 11° W. to the »Reykianäs Ryg». It

follows Chcetoceros laciniosus.
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Rhizosolenia obtusa, rare in the Färöe Channel and on the southern coast of Norway.

R. semis-pina, common off the Filröes, not rare off Scotland, more or less sparingly

from the Shetlaiids to Greenland. Rare at Plymouth and on sorae spöts west of Norway.

Thalassiosira gravida, rare off Spitzbergen, in the Färöe Channel and south of

Greenland.

T. Nordenskiöldi, common off the Shetlands, not rare south of Iceland.

Thalassiothrix Frauenfeldii, sparingly along the 60th degree of lat. to »Reykianäs

Ryg»; not seen in the Färöe Channel.

T. Longissima is not mentioned from the route Shetlands—Iceland, but is found

sparingly about 57° 30' N. and 36° W. (along with the styli-plankton).

Halosphcera viridis has been seen off the Shetlands, but not on the routes Shetlands

—Iceland and Shetlands—Greenland ; thus it is probably a remnant from the winter,

during which period it occurred south of the Färöes. — Belongs to styli-plankton.

The above facts point to the conclusion that the northern and arctic forras, which

bordered the area of the chaäto-plankton, are derived from south Iceland and the Shetlands.

3. Styli-plankton was found at a spöt west of Scotland, and, to a small amount,

off" the Färöes and Shetlands. This plankton-type appeared contemporaneously at the south-

east of Greenland, close above the western slope of the »Reykianäs Ryg».

4. Tripos-plankton prevails on the west of the Danish peninsula, from whence it

passes into Skagerak together with cha?to-plankton and northern neritic plankton.

3. North Sea in July—August 1897.

The state of the plankton has considerably changed since the spring. The chceto-

plankton has disappeared entirely, and of the northern neritic plankton a small remnant

only lingers on the Dutch coast. On the other hand the tripos-plankton has now become

the predominant kind in the greater part of the North Sea. Southern neritic plankton pre-

dominates in the southern North Sea at Helder and, mixed with styli-plankton, on the west

of the Danish peninsula.

Outside the North Sea the styli-plankton prevails off the Shetlands and Färöes.

At Plymouth the plankton is now remarkably poor; and the water of 35 p. mille

salinity between Norway and Spitzbergen contains styli-plankton very sparingly.

I now give an account of the species, which constitute the tripos-plankton and the

southern neritic plankton and occur simultaneously at this season.

The animals have, unfortunately, not been cxamined, with the exception of Noc-

tiluca miliaris, which is very characteristic of the southern neritic plankton. This organ-

ism occurred abundantly at Plymouth from the beginning of July and at Helder from

the end of June to the end of September.

Ceratium tripos occurs at this season in the same region as Chcetoceros decipiens

did in the spring. It cannot be assuined that the tripos-plankton has been removed from

the region west of Danish peninsula, as the water there had a low salinity in the spring
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(30 to 33 p. mille) while the water in the central part of the North Sea had in the

summer a salinity of 35 p. mille. It seems as if the Ceratium tripos came round the

north of Scotland in the summer and found in the North Sea the most favorable con-

ditions for its enormous development.

C. {tripos var.) macroceros, which is to be considered as a distinct species, is as

a rule very rare in the spring, but, in the summer, becomes abundant in the whole of

the North Sea and along the Scandinavian coasts, as far as Lofoden.

Bacteriastrum varians occurs off the Dutch coast and west of Skagen. It is not

mentioned by Ostenfeld as occurring in the northern Atlantic.

Chcetoceros densus follows Bacteriasfruiii varians.

C. ctirvisetus was met with north-west of Skagerak and west of Bergen, but is not

mentioned by Ostenfeld as occurring on the route Shetlands—loeland. It was very

common along the Swedish coast from the middle of July and it was seen also at Helder

in the same month. It is thus a southern species, which in the summer spreads along

the south coast of the North Sea into Skagerak and from there passes with the Baltic

current along the Norwegian coast. As it was abundantly found in the autumn of 1896 off

the west of Scotland, it also seems to proceed northwards along the west coast of England.

C. didymus and especially C. Schiittii follow C. curvisetus.

Guinardia flaccida appeared in May at Plymouth and from the middle of June

at Helder.

Rhizosolenia Shrubsolei was found more or less abundantly from May to October

at Plymouth and in June and July at Helder. It was also found, but sparingly, in the

styli-plankton off the Shetlands.

R. Stolterfothii appeared in May at Plymouth, and in July at Helder. It does not,

as a rule, reach Skagerak. Ostenfeld mentions it as occurring sparingly at the Shetlands.

R. styliformis. The occurrence of this species west of the Danish peninsula, and

its almost complete absence from other parts of the North Sea lead to the conclusion

that it had been carried by a current from the English Channel, since it had been ob-

served, although sparingly, in May and June at Plymouth.

4. Nortli Sea in October—November 1897.

The State of the plankton prevailing in July and August has not been much altered.

Now, as then, the tripos-plankton is the prevailing type, but a number of species, not

seen before, appear, the origin of which can be traced partly from Scotland and partly

from the English Channel, and which belong partly to the styli-plankton and partly to

the neritic plankton of the British Islands.

The styli-plankton appears both off the coast of Scotland, down to Newcastle, and

on the west of the Danish peninsula.

One species of the northern neritic plankton-type, Ceratium tripos v. longipes, was

found along the Dutch coast, but there mixed with southern neritic forms and some

species which can be traced from Scotland. As this dinoflagellate appeared also in July
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—August in the north of Holland, it may either be a remnant or may have been carried

down from Scotland.

Outside the North Sea the tripos-planhton extends from the northwest of Scotland

towards Iceland, but in that region, it is mixed with styli-plankton.

West of Scotland to about 15° W. the styli-plankton is mixed with Tlialassiothrix

Frauenfeldii and 2. longissima, belonging to the tricho-plankton. The region between

15° W. and Greenland is almost sterile, which is remarkable, as it is just there that

Thalassiotrix longissima usually abounds in the sunnner.

As stated above, the species which occur in the North Sea are partly remnants

from the summer and partly new. The latter can be classed as derived from the north

of Scotland and from the English Channel.

I consider the following as remnants from the summer:

Ceratium furca and C. fusus, which in the summer occurred in the western North

Sea, have noA\' spread över the whole area,.

C. tripos and C. viacroceros occur now as forraerl}' över the whole North Sea.

Bacteriastrum varians keeps to the southern pa.rt of the Nortli Sea and approaches

Skagerak.

Clioitoceros curvisetus is, as before, confined to the Skagerak.

C. densus bas advanced from the southern North Sea towards Skagerak.

C. didymus is confined to the Skagerak.

C Schuttii occurs now in such a manner, as to appear to belong to the styli-

plankton. This species Avas found in July at Helder, in August and September at Pl}-

mouth, in October along the 60° N. from 14" W. to the Shetlands, and reniained in

November in the south of the Färöes. It Avas seen also west and east of Scotland. The con-

clusion which may be drawn from tliese statements is, that C. Schuttii spreads in the

summer through the English Channel along the Continental coast and on the Avest of

England to the Färöes and round Scotland into the North Sea, where it ari-ives in the

autumn. As this species is common in the Skagerak in the summer it may be assumed

that it arrives there along the continental coast.

Coscinodiscus concinnus, almost absent from the North Sea in the summer, occurs

now, together Avith Biddulphia mobilensis and Halosi:)]up,ra viridis, along the Scottish,

continental and Danish coasts. The Coscinodiscus and Biddulphia seem to live the Avhole

year round the British coasts, but Halosphcera has evidently spread from the south of the

Färöes, Avhere it Avas found abundantly in the beginning of November. In all cases these

three species have been carried into the North Sea by the south going Scottish cuiTent.

Guinardia flaccida is found, as before, along the continental coast.

Rhizosolenia gracillima is confined, as before, to the Skagera-k.

R. semispina occurs, as before, on the east in rare specimens on\j.

R. Shrubsolei continues to be rare.

R. Stolterfothii occurred in September and October both at Plymouth and at Helder.

It Avas found also Avest of Scotland, but does not enter into the Scottish current.

Ceratium tripos var. hucephala is abundant round Scotland and spreads along the
57th degree N. into the Skagerak.

K. Sv. Vet. Akad. Hundl. Baud 32. N:o 7. 2
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Steplianopyxis turgida has about the same distribution.

I consicler that the following species arrive from the north of Scotland in the

North Sea:

Ceratium furca. Coscinodiscus ocidus iridis.

C. fusus. Rhizosolenia styliforinis (also through the Eng-

C. tripos v. bucephala. lish Channel).

Biddulphia mohilensis. Steplianopyxis turgida.

Coscinodiscus concinnus. Halosphcera inridis.

' Araong species, which occur in the southern North Sea and arrived through the

English Channel, I note the following:

Cerataulina Bergonii. This species appeared at Helder in April and May, and was

found at Plymouth in July and October. It has not been mentioned by Ostenfeld as

found in the northern Atlantic.

Ditylum Brightwellii occurred at Plymouth from January to May, at Helder in

April, and is not mentioned from the northern Atlantic.

Eucampia zodiacus was found abundantly at Helder in September and October,

also at Plymouth in October, but not in the northern Atlantic.

Lifhodesmiiim undulatum is very characteristic of the neritic plankton along the

Continental coast.

Rhizosolenia alata foUows R. styliformis as a rule, and it may be assumed that it

enters the North Sea both from the north and from the south.

R. calcar avis occurs usually in the company of R. styliformis.

R. robusta is an inhabitant of the eastern tropical Atlantic, west of Africa, and has

never before been seen in the northern Atlantic. This remarkable species was found in

September and October both at Plymouth and at Helder, in October between the Färöes

and Iceland (Ostenfeld). It reached Hanstholtn (Jutland) in the beginning of November

and arrived oif the Swedish coast at the end of the same month.

I give the following list of the species, which enter the North Sea through the

English Channel. Species, marked *, may also arrive round Scotland.

Bacteriastrum varians. Guinardia flaccida.

Cerataulina Bergonii. Lithodesmium undulatvm.

*Gliaitoceros curvisetus. *Rhizosolenia cdata.

C. densus. R. calcar avis.

C. didymus. R. robusta.

*C. Schuttii. R. Shrubsolei.

Ditylum Brightwellii. R. Stoltherfothii.

Eucampia zodiacus. *R. styliforinis.

It is worthy of remark, tliat the chceto-pAanhon already begins to appear in the autumn.

Chcetoceros decipiens was then found by Ostenfeld on the south side of Iceland and

round Scotland. Is was not rare at Plymouth in the end of November and in the be-

ginning of December.
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II. Plankton of tlie Skagerak in 1897.

During the year 1897 samples wcre gathered two to four times iu each raonth at

Måseskär, in June, July and August on inany different spöts along the Swedisli coast,

in September on the route Vinga to Oxö in Norway, in October and November on

several points in the Skagerak, and finally in December at some points in the Skagerak

and in Gullmarfjord.

The animals in these collections, made from January to September, have been

examined by Dr. C. Aurivillius, who has already published the results. ^ The samples

gathered from September to the end of the year have been examined by me, also as

regards the animals. An extensive amount of observations have thus been accumulated

during the year 1897 and will be discussed in the following pages.

Ith Period. Jan. 4*^—Febr. 8*^. The collections from Måseskär prove that during

this period the ruling plankton belonged to the tricho- and ^r/^^os-types. Animals ai-e

scarce. Among them we note the northern or arctic Fritillaria borealis, Tintinnus den-

ticulaiits, Tintinnopsis ventricosa and the euryhaline Acartia longirenvis, Centropiujes hamatus

and Temora longicornis. Some few specimens of the southern neritic plankton, as Cory-

cceus anglicus, Oithona siviilis, Paracalanus parvus and Sagitta bqnmctata, Avhich are

lingering remnats from the summer, disappear during March and April.

Of dinoflagellates Ceratium trrpos and its associates in the tripos-plankton are not

rare. The northern Cerat. trijj. var. lomiipes is not rare.

Almost all diatoms are northern or arctic forms, as:

Biddulphia aurita r. Coscinodiscus oculus irdis + .

Chaitocerof; borealis var. Brightwellii + . C. polychordus r.

C. debilis + .
'-=-;^^:^ Skeletonema costaiuin + .

C. scolopendra r. Thalassiothrix Frauenfeldii c.

C. siinilis r. T. longissima c.

Among southern species we note some scai-ce specimens of Guinardia Jiaccida.

lind Period. February 23'^ to April 1*. This period is characterized by an in-

crease of arctic forms and by the decrease of the tricho- and tripos-types. In the be-

ginning of the March the chgeto-plankton sets in.

Among the arctic and northern species Ave note as most characteristic the following:

Dinobryum pellucidum. Chcetoceros teres.

Cha^toceros borealis var. Brigtkwellii. Coscinodiscus oculus iridis.

C. debilis. Nitzschia seriata.

C. diadema. Rhizosolenia obtusa.

C. hiemalis. R. semispina.

C. socialis. Thalassiothrix Nordenskiöldii.

1 »Dic Plauktoufaima des Skageraks>., K. Sv. Vet. Akad. Haudl. Band 30. N:o 3. 1898.
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The chceto-plankton is represented by Chcetoceros decipiens and Phceocystis Pouchetii.

As is seen from the report on the North Sea both the cha^toplankton and the northcrn

plankton entered the North Sea round the north of Scotland, the water with cht\3to-

plankton pushing before it that ^vith arctic and northei-n forms, which could be traced

to the south side of Iceland.

At the end of March a small amount of southern nei'itic plankton sets in, represen-

ted by rare specimens of Cerataulina Beiyonii, Chcetoceros curvisetun and C. danicu-s. Of

these Ch. curvisetus rearches its maximum from the end of September.

lll*^ Period. April S*'' to May 29*'\ This period is characterized by the gradual

disappeai-ence of the arctic and northern species as well as by the development of the

southern neritic plankton and of the tripos-plankton. Still, some apparently northern

species, as Chcetoceros constrictus, C. contortits and Leptocylindrus danicus, reach their

maximum during this epoch.

Of southern species Acartia Clausii was found as early as in the beginning of

April, the following in the end of April and the beginning of May:

Oithona similis.

Evadne Nordmannii.

Podon Leuckartii.

Ceratium fusus.

Rhizosolenia gracillima.

lyth Period. June 19*'^ to October 9*^'. The arctic and northern forms are now
gone, almost completely, and the predorainant plankton-types are the tripos-plankton and

the southern neritic plankton.

In this period the following species occur more or less abundantly:

A. From the end of May:

Acartia Clausii rearches its maximum in the middle of August.

Oithona similis, commou during the entire period.

Evadne Nordmannii, also common during the whole period.

Rhizosolenia f/racillima, also common during the whole period.

B. From the middle and end of June:

Paracalanus parvus, the whole period.

Tintinnopsis campanula, the whole period.

Tintinnus subiilatus rearches its maximum in August.

C. From August:

Oihopleura dioica
]

Centropages typncns

Isias clavipes

Sagitta hipunctaia

Ceratium macroceros \
i

• , ,

71 .7. . ,. ( occur through the whole period.
Pendimum divergens ]

*= ^

Noctiluca, iniliaris has its maximum in September.

reach their maximum at the end of the inonth.
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Clueloceros didymus 1 n t , , , ^ -,

p Qj-ff--
were lound during the whole period.

Rliizosolenia stj/liformis, whole of August, contiriues to the end of the year.

D. From September:

Calanus finmarchicus. Biddulphia mobilensis.

*Corycceus anglicus. *Ch(Btoceros densus.

*Labidncera WoUastonii. *Rliizosolenia calcar avis.

Evadne spinifera. R. semispina.

Acanthometron quadrifolium. R. setigera.

Ceratium tripos var. longipes. Stephanopyxis turgida.

Those marked * arrived p robably from the southern North Sea, the others with

the Scottish current.

The following, euryhaline animals appeared more or less abundantly, especi;illy in

the fjords:

Acartia longiremis.

Centropages h amatas.

Pseudocalanus elongatus.

Teviora longicornis.

Temorella affinis.

These may be considered either as coraing with the outfiowing Baltic water or as

stationary in the fjords. The Pseudocalanus and Temora may however also have fol-

lowed the Scottish current.

As stated above, the arctic and northern forms have almost completely disappeared.

Biit an interesting exception occurred. Mr. Gunnar Andersson, who hauled in the middle

of July south of Hven in Öresund, found there a surface stratum, containing Acartia

bifilosa A. longiremis, Temorella affinis, Aphanizomenon and Nodularia spmmigena, all

Baltic forms, but below that stratum near the bottom (or about 40 metres from the sur-

face) a plankton remarkably similar to that, which pi-evailed in the Skagerak in the spring.

C/uetoceros borealis var. Brigthivellii, abundant in the Skagerak in the winter 1896— 97, was

also very coramon in the bottom-plankton. There remained thus during the height of summer

in Öresund, a remnant from the winter and the spring, below the outfiowing Baltic water.

yth Period. October 19*^ to the end of the year. Tripos- and southern neritic

planktons now prevail as before, but, in addition, northern forms in the company of

species from the Scottish current begin to arrive. The plankton becomes thus very com-

plicated.

I consider that the following species belong to the southern neritic plankton:

Euterpe acutifrons, found first ^^/x.

Eucampia zodiacus, ^®/x.

Proto pedata, ^^/xi.

Rliizosolenia robusta, ^^/xi.

Bacteriastrum varians ^Vix in Skagerak, the "/is at Måseskär.

Tomopjteris helgolandica, Vxu (has possibly been carricd by the Scottish current).
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As transported by the scottish curreiit I consider the following:

Pseudocalanus elongatus, ~^/x, (still uncertain whether partly iiidigenous in the Ska-

gcrak or arrived with the Scottish or Baltic currents.)

Flectophora arachnoides, ^^/x-

Halosphcera viridis, ^^/x.

Coscinodiscus concinnus, ^^/x.

Ceratium tripos var. biccephala, **/xi in the Skagera,k.

Lauderia anmdata, */xii.

Among northern forms, belonging the northern neritic plankton or to the arctic

sira-plankton , I note the following:

A. Found from the 9*^' or L9^'' of October:

Cyttarocylis denticulata.

Dinophysis acuta.

Gonyaulax spiinifera.

Chcetoceros horealis.

C- constrictus.

C. contortus.

C. debilis.

Chcetoceros diadema.

C. laciniosus.

Coscinodiscus oculus mridis.

Skeletonema costatum.

Tkalassiosira gelatinosa.

Thalassiotlirix longisshna.

B. Found from November

:

Thalassiothriai Frauenfeldii, ^/xi

.

Biddulphia aurita, ^®/xi-

C. Found frst in December:

Ptyehoeyclis acuta.

P. obtusa.

Tintinnus secatus.

To sinn iip the abovc statenients I forniulate tlie plankton in the following nianner:

Pi^ Period */i to ""u Tp. T.

11'^

IVth

yth

^'In to Viv

«/iv to '^Vv

A. ^^/vi to the beginiiing of August

B. From August to ''/x ....
19/ t„ 23/
/x 10 /xii

(Tp. T.) Si. C. Ns.

(C. Ns.) Tp. Nm.
Tp. Nm.

Tp. Nm. S.

(Tp. Nm. S.) Ne. Nh. Ns. T.

Of tlic above s}'mbols Tp denotes tripos-plankton, T tricho-plankton, Si sira-

plankton, C cha.'to-plankton, S styli-plankton, Ne and Nh plankton with Coscinodiscus

concinnus and Halosphasra, Nm southern and Ns northern coast-plankton.

There is thus on the ivhole the same succession as has been found during the two

preceding years.
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Tables.

Ill order to restrict tho biilk of the following tables, some rare forms have been omittcd.

Species excluded from Talble I.

Dinohryum pellucidum Lev "/y

28/
/IV

Ceratium tripos var. bucepliola Cl ' ^/y

/v
27/
/IV

25/
'IV

Ceratium tripos v. horrida Cl ^'/iv

25/
/IV

Dinoj)ht/sis acuta Ehb ^/y

Asterionella spat^iulifera Cl 7v

Biddulphia aurita Lyngb ^/

2/
/V

B. mohilensis Bail Yv
26/
/IV

25/
/iv

Chcetoceros coiitortus Schutt . . . ^"/iv

/v
23/
/v

28/
;IV

C. criophilus Castii "^/iv

20/
/IV

C curvisetus Cl ^/v
2/
/v

C. (borealis?) densus Cl */y

2/
/v

C. liiemalis Cl ^7iv

Vv
^Viv

C. laciniosus Schutt ^'^/iy

C. socialis Laudek ^/y

Corethron hystrix Hensen ^"/iy

Coscinodiscus polycliordus Gran ^Viv

Eucampania zodiaciis Ehb '/y

15/
/v
3/
/v

Leptocylindrus danicus Cl ^"/iv

28/
/iv

Rliizosolenia setigera Btw. . • ^^/iy

57° 49' N. 10° 43' E. +
57" 50' N. 7° 13' E. r

57° 17' N. 8° 47' E. r

57° 18' N. 6° 15' E. r

58° 23' N. 2° 44' E. r

56° 30' N. 6° 31' E. r

58° 23' N. 2° 44' E. c

57° 53' N. 6° 30' W. r

56° 19' N. 3° 52' E. r

56° 44' N. 2° 6' E. r

55° 26' N. 0°40' E. r

57° 49' N. 10° 43' E. r

55° 29' N. 7° 22' E. rr

54° 10' N. 8° 9' E. r

58° 39' N. 3° 41' W. +
57° 53' N. 6° 30' W. r

57° 49' N. 10° 43' E. +
57° 44' N. 10° 23' E. r

57° 50' N. 7° 13' E. +
57° 50' N. 7° 13' E. r

58° 39' N. 3° 41' W. r

56° 50' N. 6° 18' E. r

56° 19' N. 3° 52' E. cc

56° 50' N. 6° 18' E. r

55° 29' N. 7° 22' E. r

57° 49' N. 10° 43' E. r

57° 8' N. 7° 51' E. r

57° 50' N. 7° 13' E. r

58° 39' N. 3° 41' W. +
57° 18' N. 6° 15' E. r

58° 39'

»

N. 3° 41'

»

W. r

+
57° 17' N. 8° 47' E. r

54° 33' N. 6° 47' E. r

55° 26' N. 0° 40' E. r

57° 49' N. 10° 43' E. r

57° 50' N. 7° 13' E. r

57° 50' N. 7° 13' E. r
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B. Stoherfothii H. P Vv 50° 44' N.

ThalassiothrLv Framnifeldii Grun ^%v 57° 49' N.

'^Iy 57° 44' N.

28/iv 57" 50' N.

Halosphcera viridis Scfimit -/v 55° 29' N.

Species exeluded from Talile III.

Ceratinm tripo.i var. horrida Cl ^Vx

Diplopsalis lenticula Bergh ^"/x

Xantliidium midtispinosum Moeb ^"^/x

Distepliarius specuhrm En b ®/xi
29,'

/x
30/

,'x

Bacteriastruni varians Laudku ""/x

Ceratanlina Bergonii II. P ^^/x

"/x

Chcetoceros constriHus Gran ^^/x
29/
/x

c. confortus Schutt ^Vx

2° 34' E. r

10" 43' E. r

10" 23' E. r

7° 13' E. r

7° 22' E. r

8/
/xi

C. criopliilus Oastk ^Vxi

C. danicus Cl ^"/x
31/
/xi

C {horealis var.?) densiis Cl Vxi

^Vx
C sGolopendra Cl -^/x

Coscinodiscus excentricus Eiib ^'/x

Eiieampia zodiacus Eiib '^"/x

31 '

/x

Leptocylindrus danicus Cl ^'Vx

Lithodesmiurn undidatuni Btw '/xi

Ixhizosolenia setigera Btw • ^^/x
29/
/x

Streptotheca thamesis Siiuubs '^/xi

Thalassiothrix longissima (!l. & Grun ^''/x

^7x
11/
/XI

Species excluded from Table IV.

Åcartia longiremis Lill.ieb. ^'yh + Fodon pohjplicmoides Leuck. Vviii Vvii i"-

Paracalanus j^arviis Claus ^^vii +• Aimrwa aculeata Ehb. '/jy e.^

Evadne Nordmannii Loven ^/yn r. Cyttarocylis Claparhlii v. Dad. -'/vhd ^/ix ''•

5ir 12' N. 2° 29' W. r

57" 43' N. 10° 20' E. Y

57" 9' N. 5° E. v

57" 43' N. 10° 59' E. v

57° 43' N. 10" 20' E. r

55" 42' N. G°52' E. r

57° 44' N. 9° 35' E. r

52" 7' N. 3° 41' E. +
57" 40' N. 11° 30' E. r

52° 7' N. 3° 41' E. v

57" 40' N. 11° 30' E. v

57" 50' N. 11" 31' E. +
57° 40' N. 11° 30' E. c

57° 43' N. 10° 59' E. +
58" 9' N. 3° 55' W. r

57° 50' N. 11° E. r

55° 27' N. 0" 31' E. r

55° 55' N. 7° 3G' E. r

52° 7' N. 3" 41' E. r

57" 50' N. 11" E. r

52" 7' N. 3" 41' E. +
57° 43' N. 10° 20' E. r

52° 7' N. 3° 41' E. c

57" 43' N. 10" 20' E. r

57° 5' N. 8° 28' E. rr

57° 50' N. 11° E. r

57° 43' N. 10° 20' E. r

55" 55' N. 6° 8' W. +
57" 50' N. 11° E. 1-

57° 43' N. 10° 59' E. +
58" 28' N. 0° C W. r

^ Determi nation by Dr. L. Jägerskiölu.
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Ptychocylis Marknsowskyi v. Dad. -'/jx, ^/ix i'-

Tintinnopsis ventrivosa Clap. & Lachm. "^/vh r.

Bellerocliea mallens Btw. ^/yn, '/Vii r-

Chcetoceros dehilis Cl. ^/'iy + , ^^/yi r.

Lauderia annulata Cl. ^''/Vi r.

T/ialassiosira gelatinosa Hensisn ^^/iv, ^'''/v i'-

T. Nordenskiöldii Cl. ^/iv r.

Species exehuled from tlie table V.

Ceratiuin lineatum Ehb. ^Viii ""/xi i"- Lithodesmium undulatum Ehb. ''/x r-

(7. macroceros Ehb. "'/vni +• Navicala membranacea Cl. ^^viii ^Vxi r-

Dinopliysis homunculus Stein '°/vii, ^'/ym r.

Fhyrophacus horologium Stein '/ym,
^' ym r.

Chcetoceros criopliilus Castr. '/jy r.

Navici.il

Bhizosolenia alata var. corpidenia Cl. ^^/ym r.

Thalassiotlirix Frauenfeldii Grun. ",'ji r.

Species exchided from the table VI.

23;
/XIIProto pedata Leach. ^Vsij */xii Ti

Acartia hijilosa Giesbb. ^^/yi rr.

Calanus finmarchicus Gunn. '"/m: "^/iii
•".

Lahidocera WoUastonii Lubb. ^%x r'"-

Temorella ajfinis Poppe ^^/m rr.

Podon intermedins Lilljeb. ^"jix r-

Tomopteris helgolandica Greff. */xii rr.

Synchceta baltica Ehb. **;'y +

.

Cytlarocylis Claparedii v. Dad. '^"/vtj '"/vii

Ptychocylis obtusa Beandt ''/xn + •

P. acuta Beandt "/j^ 26;^^ 23/^^ j..

Tintinnopsis ventriaosa Clap. & Lachm.

Tintinnns secatus Brandt */xii r.

/n,

+ .

5/ 11/ T
;vi /IX r.

2 I 22 /
/III) /IV7Dinobryum pellucidinn Lev.

Pliceocystis Pouchetii Lagh. '^/m, 'Ay +.

Vy +.

Ceratiuin tripos v. bucephala Cl. ^Vxij *~^''xii i"-

Peridinium ovatum Pouch. ''^/ly, ^Vv rr.

Xanthidium multispinosum Moeb. ^^/ix, ''Vx!^''/xr.

Bacteriastrum varians Lauder 'Vix r.

'

Chcetoceros coronatus Gran '^/ix r.

C. GranM Cl. NSp. ^Vui c

C similis Cl. "Vij 'Vi> ^/m r-

Coscinodiscus polychordos Gran *
i,

C. stellaris Roper ^Vi. '^/x i"-

Lauderia annulata ''/xn r.

Nitzschia delicatissima Cl. '/h r.

Rhizosolenia robusta Btw. ^°/xi r.

Stephanopyxis turgida Gbev. *
xii-

Thalassiosira gelatinosa Hensen ^/x, "^Vx i".

13/
/l' Vr '7x r.

K.. Sv. Vet. Aknd. Handl. Band 32. Nio 7.
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Table I. Nortli Sea

Month

Day

Lat. N.

Long.

Temp.

30

57° 49 :

57^49'

10' 43' E. 10° 34' E.

6,3

57° 49'

10°22'E,

6,4

23

57' 44'

10° 23' E

11

10

57° 40'

9°8'E.

57° 17'

° 47' E.

6,5

54° 10'

8° 9' E.

56° 41'

7° 56' E. 7°51'E.'7°39'E

7,1

57° 8' 54° 49' 55° 29'

7° 22' E.

5,5 8,1 6,8

5

15

f)6°4'

°20'K

7,5

Sal. 32,84 33,28 28,67 32,32 33,81 38,08 82,63 34,76 , 30,41
!

33,20 34,14

+

c

c

c

+

Änimals not examined

Phtcocystis Pouchetii Lägh. . .

Ccratiuni fnrca Duj

C. fusus Duj

C. tripos NiT/scn

var. lougipcs Baii

var. inacroi-eros Eni!

Peridinium depresaura Bail. . . ,

Cerataulina liergonii H. P. . . .

Chtetocevos atlauticiis Ci

C. borealis Btw

var. Brightwellii Ci

C. constrictus Gran

C. debiliä Ci,

C. decipicns Cl

C. diadema Ehb

C. didvmus Ehb

C. scolopendra Cr.

C. teres Ci

Coscinodiscns coDciiiDiis W, Sm. . ,

C. oculns iridis Ehb

Gninnrdia flaciidn Castk

Lauderia annulota Cl

Nitzschia seriata Cl

Rhizosolenia gracil lima Ci

R. obtusa Hense.v

R. semiapina Hensen

R. Shrubsolei Cl

R. stvliformis Btw

Thalasaiosira gravida Ci .

T. Nordenskiöldi Ci

Tbalassiothrix longissiiim Cl. & GnuN. .
—

Planktontype I C. T.

+

r

c

N8. C.

+

+

c

r

+

r

cc

cc

+

Nä.
N8.(Nm.)l

T. Tp. /

r

Ns.

+

+

Tp. Ns.

+

+

(Tp.)

+ r c

— + —
c + r

c + c

+

r

+

+

c

c

+

rp. Nä.

r

r

r

r

+

C.Ns.Si. Tp.(Ns.)

+

+

+

+

r

Tp. Ns.
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April-May 1897.

5 4 5 5 5 5 5 5 4 5 5 6 5 4 4 ^ 4

23 28 9 1 22 15 2 21 27 1 9 8 3 26 26 25 25

56° 12' 57° 50' 57° 18' 56° 50' 55° 54=38' 56° 19' 53° 13' 58° 23' 56° 44' 56° 44' 55° 51' 55° 26' 58° 80' 58° 39' 57° 53' 56° 30'

7°19'E. 7° 13' £. 6°15'E. 6°18'E 6° 13' E. 6°47'E. 3°52'E. 3°85'E. 2° 44' E 2°34'E 2°6'E. 1°29'E 0°40'E 0°43'W 3°41'W 6°30'W 6°31'W.

11 5,5 7 6.5 10 7,5 7 11 5,6 6,3 6,5 — 7,5 7,1 6,4 7,3 7,2

32,65 28,50 35,05 34,76 34,09 34,79 35,17 33,68 35,0.3 3.5,20 35,20 — 35,08 85,29 34,74 34,55 84,26

c r r + c c + + r r r c c c r c

— — — — — — r c — c c cc + — — — —
r — r c — + r — — — r — r — — r —
r — — + — + r — — r r — r — — r —
cc r r + + + — — — r r — — — — - r

r — + c — + r — + c + + r — r — r

r — r — — + r — r — r — r r r — —
c

r

+

r

+ —
I r

— r r r

r

— — —

—
c

+
:

— — — —
+

r

r +

+
I + r I

— + c

+

c

— — c — — — r + — — — — — —

— — — — cc — — r + + — — c — —
— + oc + — — r — cc cc c c c c r r

— + — — — — c — — r r — — — + r —

— r r — — — r r r — — — — —
— )' r — — — — — — r r — — — — — —
rr — — r — r — — — — — — — — r r —
- — — — — — — — + — — — — — r r +
— — — — — r r — — + r — r — — — —
— — — — — — c — — c + r + — — — —
—

r r — — — r — — — — — — — — —
— — — — — — — — — — — — — — — — —
— r r — — — — — — — — — — — — r —
— — — r — c r — — + + r c — + + r

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

-I-
— — + + — + — + — —

— — c — — — cc — — c r — c — c — +

— — — — — r — — T + r r — — — —

Tp.(Ns,) C, C. Ns. Si. Ns. Tp. Tp. rp.Ns.T. Si. Ns. C. "c. C.Ns.Si. C. Ns. C. Ns. C.SI.Ns. 0. (S.) Si. CCS.) S. ?
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Table II. North Sea

Month 7 7 8 8 8 8 8 8 7 8

1Day 30 31 1 1 1 1 1 1 31

Lat. N 5r50' 57^44' 57° 48' 57° 15' 57° 29' 57° 14' 54° 30' 55° 29' 55° 53' 5G°5r

7°2'ELong ir E. 10°88'E. 10°84'E. 9°50'E. 9°2'E. 8°42'E. 7°49'E. 7°22'E. 7° 1' E.

Temj) . 19,76 18 19,5 17 18,5 17,5 17,3 17 17 17

Sal 23,58 32,55 23,51 38,03 83,16 33,04 31,60 82,17 33,30 33.92

c

cc

r

c

+

r

r

r

Nm.

+

r

r

+

+

+

r

Niii. Tp.

+

+

cc

r

Tp.

c

+

cc

+

c

Tp. S.

cc

+

cc

r

r

+

Tp. S.

c

c

c

+

r

c

S. Nm.Ti).

c

r

r

+

c

r

+

r

r

T

C

C

CC

S.Nm.Tp.

c

C

+

c

Nm. Tp.

+

+

(Tp.)

cc

Ceratiuin furca Dlj

C. tripos NlTzscii . . .

var. lon^ipes Hatl

+

Bacteriastrum varians Lauder

-
1

Tp,

Chictoteros curvisctus Cl

C. (borealis var.?) (lensus Cl

C. didymus Ehb

C. Schiittii Ci

C. Weiasflogii Schutt

Coscinodiscus concinnns W. S>r

Gninardia flaccida Castk

Hhizosolenia griicillima Cl

K. seraispina Hensf.n

R. Shrnbsolci Cl

R. Stolterfothii H. P

Planktontypc
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V July—August 1897.

8 7 7 7 7 7 7 7 7 7 8 8 7 8 8

7 31 31 31 31 31 30 31 30 31 1 8 30 7 13

57° 19' br2B' 54° 30' 56= 14' 57° 8' 53° 56' 52° 37' 53° 18' 52° 41' 55° 50' 56° 37' .56° 25' 55° 18' 56' 29' 56° 12'

6°42'E. 6°5'E. 5°44'E. 4° 16' E. 4' 6' E. 4°2'E. 4°E. 3° 12' E. 2°29'E. 2° TE. 0°30'E. 0° 12' E. 0°13' W. 0° 14' W. r30' W.

17,6 16 16 15 15,75 15,5 18 15 14,5 15,2 14,5 16.5 15,5 16 15,5

81,22 32,56 3i,55 35,15 34,79 34,64 33,46 34,41 34,26 35,18 35,10 3i,96 34,88 34,91 34,84

+ r cc c c r + ' cc cc c r c c -1-

— — — — — — — X — r r r r r +
— — — — r — — + — — r r r + +

+ r c cc c + — + r + + + r r +

+ '

c + c + + + — + c cc cc r +

- — — —
r

— —
r

—
r r

— —

r

—

— —
— —

— —
—

— — — —
— — —

— — — — — — — — — — — — — — —
— — — — — — — — — — — — — — —
— — r — — — — — — — — — — — —
— — — — — — — — — — — — — — —
— — r — — — — — — — — — — — —
_ — — — — — + — — — — — — — —

— — — — .,_ — rr — — — — — — —
(Tp.) Tp. Tp. Tp. Ns. Tp. Tp. Nm. Tp. Ns. Tp. ? Tp. Tp. Tp. Tp. (Tp.) Tp.
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Table III. North Sea If

Month

Day

Lat. N.

Long

Temp

Sal

Änimals Dot cxamined . . .

Ceratium furca Du.i

C. fusus Df j

C. tripos NiTzscH

vnr. bucephala Cl. . . .

var. longipes Bail . . .

var. macroceros Ehb. . .

Dinophysis acuta Ehb. . . .

Pcridinium divergens Eub.

Pyrophacus horologiuin . . .

Biddulphia mobilensis Bail. .

Ch,xtocero8 borealis Bt.v. . .

var. Brightwellii Cl. . .

C. curvisetns Cl

C. dccipiens Ci

C didymus Ehb

C. Schiittii Cl

Coscinodiseus concinnus W. Sm

C. oculita iridia Ehb

Dityliim Brightwellii Weut. .

Guinardia flaccida Castc. . .

Rbizosolenia alata Btw. ...
R. calcar avis ScuuLz ...
U. gindllima Cl

R. robusta Norm

R. semispina Hensen

R. Shrubsolei Cl

R. Stolterfothii H. P

R. styliformis Btw

Stiphanopj xis turgida Guv. . .

Halosphicra viridis Schmitz . .

Planktontype

10

29

10

39

11 10

29

10

29

11 10

30

10

31

10

30

10

30

11 10

57° 40' 57° 50' 57° 43' 57° 43' 57° 44' 57° 5' 57° 9' 55° 56° 15' 53° 28' 55' 55' 55° 42'

11° 30' E. 11° E. 10° 59' E. 10°20'E 9' 35' E. 8°28'E. 8° 8' E, 7° 59' E 7° 4b' E. 7°42'E 7° 36' E. 6° 62' E

9,3 10 7,2 11,5 9,7 10,2 10,8 11,4 10,7 12 11

21,81 23,16 19,08 29,88 32,56 33,52 33,66 31,51 32,48 32,41 32,82 34,16

+

c

+

r

cc

r

c

cc

r

fNm. Ns. Nm. Ns.l

I l'P-
I

Tp. I

+

r

r

c

r

r

r

rr

cc

+

r

c

r

c

r

Nm. Tp.
f Nm.
l(N8.)Tp.

Tp.

+

+

c

c

r

r

r

r

rr

rr

rr

+

Tp. S. Tp.

cc

r

S. Tp. Tp,

+

+

c

c

r

r

+

Tp. Tp. S.

— r

Tp.
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October—November 1897.

10 10 10 10 10 10 10 11 11 11 10 11 11 11 11 11 11

30 80 31 31 31 30 31 11 1 11 31 12 22 12 22 13 13

56' 33' 57° 9' 53° 12' 52° r 55° 58' 56° 36' 55-27' 58° 28' .55° 3' 58° 18' 56° 12' 58° 55' 58° 9' 58° 40' SS" 3' 57° 8' 55° 55'

5°21'E. 5°E. 4°2rE. 3°4rE.!2°4rE. 1°20'E. 0°3rE. 0° 6' W. 1°15'W. 2°W. 2°29'W. 3°27'W. 3°55'W. 4° 48' W. 5°14'W. 5°46'W. 6°8'-W.

ll,i 11 12 13 j 10,6 10,9 10,4 10,5 — 11 11,3 11,5 - 11,5 — 12 11,5

34,88 33,85 33,66 34,07 35,12 35,17 34,96 35,25 34,50 35,22 34,33 34,94 — 34,76 — 34,24 34,04

c + c + r + + + + c c + r c _ r _
— r + — + r c r + + r — — — + — —
— + r + cc — c + c — r — r — + — —
c — + — cc c c — + + c — c r + r +

— — — — — r — — r c — — c — c — r

— — c c — r — — —
. r — — — r — — —

— CO — — r cc c c cc c c + + + c — —
r r — — r — r — r — — — — — — — —
r r — — r r r — r r — — — r — — —
r — — — r — r — r — — — — — — — —
— — + c — — — + — — — — — r — r r

— — — — — — — — — — — — r — — — —
— — — — — — — — — — — — — — — — —
— — — — — — r ,

—

— — — — r — — —
— — — — r r + — r — r r + — r +

— — — — — — r — — — — — —
r +

r — r r — — — + — — — — — — +

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

r r r — — — — — — — — —
I — + c — — — — — — — — — — — — +

r — — — — — — c — c —
,

— — — — —
r — — — — r — — — — — — — — — — —
r — r — — r — + — + — + c r + r c

Tp. (Nm. Tp,
fNs. Tp.l

\ Nm. /
Nm. Ne Tp. Tp. Tp. Tp. S. Tp. Tp. S. Tp. Tp. Tp. (Tp.) Tp. Tp. (C.)
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Table IV.

Month

Day

Temp.

Areom D.

Wind

Tide

5,9

1,0229

E.N.E.

Ebb.

Oikopleura diuica Fot.

Acartia Clansii Giesbr

Centropages hamatus Lilljeb

Eiiterpe acutifrons Dam

Oithona similis Claus

PeeuJocalanus elongatns Koeck

Temora longicornis O. E. Mull

Noctiluca milinris Surirav

Ptychocylis Ehreiibergii Clap. i: Lachsi.

Tintinnopsiä heroidca v. atiuiiiniitii v. Dad.

T. campannla Ehb

T. Lnbiancoi v. Dad

Tintinuiis sul>ulatu9 Enl!

Phseocystis Poiichetii Lagh

Ceratiuni fusus Duj

C. trip. v. longipes Bail

Diplopsalis Icntienla BicBGH

Peridinium divergens Ehb

Pyrophacns horologium Stein

Asterionclla spnthulKcra Cl

Bactcriastrniii varians Lauder

Biddulphia aui-ita LyiNGB

B. mobilensis Bail

Ccrataulina Bcrgonii H. Per

Chcetoceros contortus ScauTT

C. curviselns Cl.

C. danicuB Ci

C. decipiens Ci

C. (borealifl var.?) densus Ci

C. didymus Eiiii

C. Si^hiitlii Cl

Coscinodiscus (ODcinous \V. Sm

C. cicentricus Ehb

C. ocnlns iridie Ehb

Ditylnm Brightwellii West

7,2

1,0237

S.W.

Ebb.

22 29

9,4 10,6 i 10,1

1,0224 1,0236 1,0239

S.W.

Flood.

S.W. IW.N.W.

Flood.
I

Ebb.

14

9,4

1,0238

W.S.W.

Plood.

20

13,7

1,0226

N.E.

Ebb.

occ ccc

26 13

12,7

1,0245

S.W.

Flood.

17,2

1,0238

19

14,8

S.W.

Flood. Flood

N.W.

17,2

1,0232 1,0222

N.E.

Flood.
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Helder 1897.

7 7 7 7 7 8 8 8 9 9 9 9 9 10 10 11 12

3 7 14 23 29 5 12 28 3 9 15 22 29 21 28 12 8

17 15,6 18,1 17,2 18,5 21 19,6 18 17,1 14,6 15,4 14,2 15,7 11,4 11 8 6,8

1,0229 1,0240 1,0230 1,0246 1,0225 1,0214 1,0226 1,0225 1,0230 1,0235 1,0230 1,0252 1,0223 1,0233 1,0255 1,0263 1,0256

W. W.S.W. N.E. N.W. S.W. E.S.E. W. S.W. W.S.W. N. E. W. S.E. N.E. S.E. S.S.W. S.W.

Ebb. Ebb. Ebb. Flood. Ebb. Ebb. Flood. Flood. Ebb. Flood. Ebb. Flood. Ebb. Flnod. Ebb. Ebb. Flood.

c c + r r _
— r + — — — — — — — — — — — — — —
+ + + c — — — r — — — — — — — — —
— — — — — — — — — — — — — c r + —
+ + r + r — + + c + r + — c — + —
+ — + — r — — — — — - — — — — —
r + — + — + — r — — — — — — — — —
+ c r c + — + — + cc — c — r — — —
— — — r r r r — — r — r — r — — —
— — — — — r r — — — — r — + — — r

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

r — — — — r — — — — — — — — — r —
r — — — r r r — — — — r — — — — —
- — — r — — — — — — — — r — — — —
r — — — r — — — — — — — — — — — —
— r — — r r r — + c + + — — — —
— — — — — — — — — — — — — — — — —
r r — r — — — — + c + . + c r + c —
+ r r — r r — — - — — — r — — —

r — — — — — — — — — + r — — — — —
— r — r + — — — — — — r — — — — —
— r 4- — r — — — — r — r — — r — —
r + r r r — — — — — — — — — — ' —
r r I r + — _ r — — — r — r — — —
— r r — r r — — r — + r — — — — —

r r + r + — — — — — — + ~- — — — —
—

r r — — — — — c c c + c — — + "~

— — r — — — — — — + — + — — — r —
— _ — — — — — — — — — — —
— — — .

—

— r — — — — — — — — r + —

K. Sv. Vet. Akad. Handl. Bnnd 32. N:o 7.
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TaWe IV.

Mnnfh 4 4 4 4 5 5 5 5 G 6 6

»"iV 3 9 22 29 7 14 20 26 13 19 26

r

Ns.

c

r

Nm.

+

C.

+

+

+

C. Nm.

r

+ cc

+

cc

+

C.

c

c

Nm.

r

c

r

1

c

r

Nra.

Giiiiiariiia flnecidit Castr

Ns.

Lithoilcsniium nndulatuni Elin

Nitzschia dclieatissima Ci

Rhizoöolenia ilelicatula Cl. '

r

C. C.

r

C.

R. sctigera Btw

U. Shrubsolei Cl

R. Stolterlnthii II. Per

Planktontype

' This new speoies wiU be JescribcJ in m\ jinpcr on the plankton of the North Sea and Skagerak in 1898.



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 32. N:0 7. 27

Helder 1897.

1
7 7 7 7 7 8 8 8 9 9 9 9 9 10 10 11 12

3 7 14 23 29 5 12 28 3 9 15 22 29 21 28 12 ! 8

cc

cc

r

r

Nm.

r

c

r

r

+

cc

r

r

Nm.

+

r

r

cc

r

r

Nm.

+

r

cc

Nm.

r

+

_

+

cc

Nm.

r

+

Nm.

r

Nm.

+

Nm.

r

1 Ne.

t (Nm.)

r

r

Ne.

Nm.

cc

r

r

Ne.

Nm.

c

+

r

r

Ne.

Nm.

+

r

r

r

r

Ne.

Nm.

c

c

r

+

r

r

r

c

Ne.

Nm.

+

+

r

r

cc

Ne.

Nm.

+

+

+

Ne. 1

(Nm.)/

+

(Nm.)
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Table V.

Month 1 2 2 2 4 4 4 5 5 6 7 7 7 1

Day 16 5 17 23 1 7 15 4 21 24 21 23 30

r
Halospha;ra viridis Siiimitz ^ _ ^ _ ^ _

\

Oeratium furca Duj —
r r

—
r

—
r r I +

+

+

—
r

r
C. fusus Duj

C. tripos NiTzscH r + +
var. longipcs Bail r r c

Dinophvsis acnta Ehb r

+

r

r

r

Diplopsalis lenticnla Bergii — — — + — — — — — - +

r
Peridinium divergens Ehb

var. depressa Bail

P. Michaelis EuB r r r

Phreocystis Ponchetii Lagh — — r

r c

Biddulphia mobilensis Bail c c r

rCciataulina Bergonii H. Per r r _ r

— — — — + r + r

C. carvisetas Cl

= : — r

r

r

r

r r

—
— —

—
-

—
C. danicns Cl

C. debilis Cl

C. decipiens Cl r

C. (didymas var.) longicriiria Cl

C. Lorenzianus Gkan

C. Schiittii Cl — _ _
Corethron hvstrix HEiNSEn

c

r

+ +

r

c r

—
+

— — — — — -
Coscinodiscns concinnus W. .S.m

C. excentricus Ehb c + cc

+

4-

r

+ +
Ditvlura Brightwellii West +
Eucauipia zodiacus Ehb

Gninardia flaccida Castr

Leptocylindrus danious Cl

—
—

— —
— —

— —
-

Khizosolenia nlata I3tw

var. graiillima Ci

R. robusta Btw
+

R. seniispina Hensen

R. Shrubsolci Cl

+

r

r

+

r

r

r

r

r

r

r

+

+

r

+

rr

r

c

r

rr

+

c

+

c

+

c

r

+

c

+

r

r

+

r

+

+
R. Stolterfothii H. Per

R. stvliforinia Btw

SkelutODCua costatum Gkev. . . .

StTcptotheca Ihamesis Siirubs

Planktontype Ne. Ne. 1>fe. Ns. Ne. Ne. Ne. No. ]Vm.Ns. Nm.
(Nm.
UNs.)

Nm.l
(Ns.)/

Nm. Nm.

J
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Plymoutli 1897.

8 8 8 8 9 9 9 9 10 10 10 10 11 11 11 11 11 12 12 12

5 10 17 23 2 7 17 30 6 12 23 28 3 18 20 23 29 2 11 20
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Table VI.

Month

Dmj

Temp.

Sal.

13

1,8 1,40

25,(i4 31,13

26

0,7

30,G2

— 0,45

30,02

23

1,5

30,74

1,8

27,97

16

0,25

21,94

22

1,45

23,30

2,35

25,71

3,45

22

4,50

28,46
I

27,22

5

5

7,65

22, K

Fritillaria borealis LoiiM

Cikopleura diolcn Foi,

.Vcartia Claasii Giesbr

A. longiremis Lilukb

Ccntrqpagcs typiciis KiiövEit

C. hamatus Lili.jkb

Coryc!Bus anglicus LuuB

Eulerpe acatifrons Dana

Oithonn similis Claus

Puracaliinus parvus Ci.aus

Fseudocalanus elengotus BotCK ....
Temora longicornis O. F. MuLi.. . . .

Evadnc Nordmanaii Loven

E. spinifera P. E. MuLl.

Podon Leuckartii G O. Saes

Sagitta bipunctata Quoi Se Gaim. . . .

Cyttnrocylis denticulata ElIB. (inul. var.)

'riatinnopsis campannla Ehb

TiiUiuDus subulatus Ehb

Nottilnca iniliaris Slkiiiav

Acauthometron qiiadrirolium Hki,. . . .

Plcctophora aracbuoidcs Ci.ap. & Lacilm.

DicUocha libul:i Eiiii

Diatcphanus speculum EiiB

Cerntinm forca Duj

C. fu8U9 Duj

C. lincatum Ehb

C. tripoä NiTzscii

var. longipea Baii

var. macroccros Ehb

Uinophysis acuta Eini

Diplopaalis lenticiila Beuoh

Gonyaulai spiniTera Stkin

PeridiniuDi dcprcssiiin Haii

P. divergcna Ehb

P. Michaclis Eiib

P. pcllncidiim Kehoii

Hnlosphicra viridi» .Sciniiiz

Biddalpbia aaritn LrNGB

r

rr

r

rr
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+ r

rr

rr

rr
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+ +
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Måseskär 1897.
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20,67 19,59 18,75 19,73 22,02 28,07 20,80 30,14 20,83 23,87 24,01 26,34 21,52 20,29 21,32 23,30 31,89 32,17 25,08 —
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Table VI.
jj

Month

I>ty

B. iiiohilensis Haii

Ccvntnuliiia iieriionii II. P. . .

Chicloceros borealis Bt«. . .

var. Brightwellii

C. constrictiis Gran

C. 1'onlortus Schutt ....
C. criophilas Castr

C. cnrvisetus C;.

C. (Iniiicus Cl

C. ilcbilis Cl

C. dccipiens Ci.

C. diadema Ehb

C. didvmas Ehis

C. hicmaliä Ci, •

C. laciniosus ScHiJTT

C. Sehiittii Cr,

C. scolopendra Cl

C. socialis Laud

C. tsres Cl
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