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Jj or the hydrographical researches of Pextersson and Ekman the North Sea was ex-

plored four times during the year 1899, viz: in February, April—May, July—August and

November. At the same time samples of water were taken for chemical analysis and of

plankton for microscopical examination. Some other samples have been taken in March

at 59°—60° N. 4°—5° W. by a steamer Thyra, in May by the Swedish expedition to Green-

land under Prof. A. G. Nathoest, in June by the steamer Rurik on the way to Spitz-

bergen, in July by the Swedish corvette Freya and in September by the returning

Greenland expedition. At the biological stations at Plymouth, S:t Vaast la Hogue and

Helder samples were collected almost every week, during the whole year at Plymouth,

from January to March at S:t Vaast and from January to September at Helder. For this

valuable assistance I beg to tender the directors of the said stations, Mr. E. J. Allen,

Dr. P. P. C. HoEK and Mr. Eugene Malard my best thanks. Again, at the expenses

of the Fishery Association of Gothenburg, samples of plankton were collected almost every

week at M^seskar and VaderOboda, off the west coast of Sweden, and, though with less

regularity, in the open Skagerak.

I. The North Sea in February 1899.

The hydrographical map of the North Sea, February 1899, has already been

published by Pettersson and Ekman (Bih. till K. Sv. Vetensk. Akad. Handl. Vol. XXV.

Part. II. N:o 1.) It is seen from that map, that water with the salinity 35 p. m. extends

north of a line from Newcastle towards the Skagerak, S. W. of Norway, where it en-

counters water of lower salinity. South of the said line water of 34 p. m. salinity

prevails to the continental coast region.

The microscopical examination proved that the water of 34 p. m. salinity was

practically sterile. The water of 35 p. m. salinity was poor in plankton, which contained

as most characteristic forms Halosphcera and Coscinodiscus concinnus. On the space, where

the two kinds of water meet, the plankton was not so scarce and increased steadily in

quantity towards the Skagerak. This plankton contained, besides the above species,

chiefly tripos-plankton, that was the prevailing kind N. W. of the Danish Peninsula. There

entered also in the composition of the plankton a certain amount of Ceratium longipes.

The intermixture of tripos- and concinnus-plankton ruled in the bank water, west of the
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Danish Peninsula, but towards Norway the tripos-plankton was intermingled with

Haiosphoera.

The Coscinodiscus concinnus occurred round Scotland and from Firth of Tay across

the North Sea towards the Danish Peninsula, where the route became forked. One branch

went to Skagen, another followed the Danish coast towards Heligoland.

Of Chceto-plankton mere traces were found midway between Scotland and Norway.

The changes, that arrived since December 1898, consisted thus therein, that the

concinnus-plankton, which then prevailed in the southern North Sea, had been forced

towards the Danish Peninsula and to the boundary between the 34 and 35 p. ra. water,

and that the tripos-plankton, that in December prevailed between Scotland and Scandinavia,

had decreased and been partly replaced by Halosphcera-plankton. The latter kind appeared

already in December.

II. The North Sea in April—May 1899.

The state had since February been changed completely. If a line be traced on a

map between Newcastle and Skagen, there were found north thereof, to about 58°—59°

N. a number of arctic or boreal, partly neritic forms. The cheto-plankton, that usually

prevails at this season between Scotland and Scandinavia, appeared first at 58° N. mid-

way between Scotland and Norway. South of the said line there occurred southern

neritic plankton, frequently intermingled with styli-plankton. This area was interrupted

from about 56° N. 4°—5° E. towards the mouth of Elbe by a band, that contained

northern neritic species which seem to have spread from the depression of the bottom

between the Fisher and Dogger Banks.

III. The North Sea in July—August 1899.

The plankton, that prevailed in the greatest part of the North Sea, at least between
54° and 61° N., was the tripos-plankton. East and west of Scotland there occurred

northern neritic plankton, probably a remnant from the spring, but intermingled with

some styli-plankton. The plankton in the water, that occurred from the mouth of the

Schelde to the middle of the Danish Peninsula, belonged to the southern neritic type, but

contained some traces of northern neritic plankton. From Skagen to the entrance of the

Limfjord Rhizosolenia gracillima was met with.

IV. The North Sea in November 1899.

Above the 100-metre plateau of the bottom there prevailed tripos-plankton, which
Avas more richly represented in the eastern parts than along the English coasts. In the

southern North Sea, above the 50 metre plateau, there occurred from Schelde to Skagen
southern neritic plankton.
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V. The Skagerak in 1899.

The seasonal changes in the plankton will be examined for certain periods with

reference to the prevailing plankton types.

Period 1. January. The prevailing types are the tripos- and concinnus-plankton.

Halosphcera occurred in the north at VaderO, where also Clione limacina and Thalassiothrix

longissima were seen once, the last named abundantly. Some southern forms, which are

to be considered as remnants from the last period of 1898, for instance Froto pedata,

Paracalanus parvus, Sagitta, Ceratium bueephalum, Ditylum Brightwellii a. o. disappeared,

and arctic or boreal forms increased in frequency towards the next period.

Period II. February—March. This period is characterized by the abundance of

arctic and northern species. The Coscinodiscus concinnus continued to be common during

February. Animals were on the whole rare, but diatoms exceedingly abundant, during

March in the whole Skagerak and Cattegat to Oresund. The most important forms were

the following:

Biddulphia aurita. Coscinodiscus oculus iridis.

Chcetoceros constrictus. C polychordus.

C. contortus. Nitzschia seriata.

C. debilis. Rhizosolenia semispina.

C. diadema. Skeletonema costatum.

C. socialis. Thalassiosira gravida.

C. scolopendra. T. Nordenskioldii.

C. teres.

Most of these forms disappeared before the end of March, Chcet. debilis and C.

diadema before the middle of April; C. constrictus remained to the end of May and C.

contortus was more or less common to the end of the year. C. decipiens occurred among

these boreal forms more or less sparingly, but it increased in abundance during the

next period.

The area of distribution of these species is from Iceland to the FSrOes and the

Shetlands, and, as they were not seen in the North Sea between Scotland and Scandinavia,

it may be assumed, that they arrived into the Skagerak from the deep »Norske Rende».

Period III. April. This period is remarkable for the abundance of chceto-plankton.

Connected with this kind seemed to be Dinobryum pellucidum and Rhizosolenia semispina.

ChcBtoceros constrictus continued to be common, but other northern forms became scarce.

At the end of the month Rhizosolenia styliformis appeared suddenly at M&seskar in great

abundance and in its company a number of southern forms.

Period IV. May—June. This period commenced, as stated above, with the appear-

ance of Rhizosolenia styliformis. In its company a number of southern forms arrived as:

Oithona similis. Chcetoceros danicus.

Chcetoceros curvisetus. C. SchUttii.
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Eucampia zodiacus. Lauderia annulata.

Guinardia flaccida. Rhizolenia Shrubsolei.

Ditylum Brightwellii. Stephanopyxis turgida.

At this season the euryhaline Centropages hamatus, Acartia longiremis and A.

hijilosa reach their maximum.

On the other hand, also tripos-plankton sets in having in its company Calanus

finmarchicus, Fseudocalanus elongatus, Evadne Nordmannii, Podon Leuckarti and Chcetoceros

hiemalis.

Period V. July—August. The tripos-plankton became now the prevailing kind,

but was intermingled with a certain amount of southern neritic plankton, for some time

also with Coscinodiscus concinnus. Rhizosolenia gracillima also appeared, but this species

was remarkably scarce in the year 1899.

Characteristic species are Oikopleura dioica, Acartia Clausii, Paracalanus parvus,

Evadne spinifera and Sagitta.

Period VI. From the end of August to the end of October. The tripos-plankton

continues to predominate. Oikopleura, Sagitta, Oithona similis and Paracalanus parvus

from the last period are still abundant. New are Centropages typicus, Podon intermedius

and Rhizosolenia Stolterfothii. Also Anomalocera Patersonii and Labidocera Wollastonii

were seen, but rarely. Limacina halea was for a short time visible, and then abund-

antly. Amphorella Steenstrupii occurred sparingly. The period VI is chiefly charac-

terized by the development of didymus-plankton, containing Chcetoceros didymus, C.

curvisetus and C. SchUttii. The last named species appeared already at the end of June and

in the beginning of July, but for a short time only. It reappeared now abundantly.

Period Vil. November—December. The tripos-plankton (now containing Ceratium

bucephalum) and the didymus-plankton continue as before, but the last named kind be-

came scarce or disappeared in December. Halosphoera appeared, but rarely, also Plecto-

phora arachnoides. The southern Ditylum Brightwellii, Eucampia zodiacus and Guinardia

flaccida, which were seen in the spring, reappear.

The period VII. is characterized chiefly by a number of arctic or boreal forms

most of which occurred sparingly. Such forms were the following:

Biddulphia aurita. Coscinodiscus oculus iridis,

Chcetoceros borealis. C. polychordus.

C. constrictus. C. stellaris-

C. debilis. Rhizosolenia setigera.

C. diadema. Skeletonema costatum.

C. laciniosus. Thalassiosira gelatinosa.

C. scolopendra.
'

T. Nordenskioldii.

C. teres. Thalassiothrix Frauenfeldii.
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VI. Plymouth in 1899.

The seasonal changes in the plankton will be examined for certain periods with

reference to the prevailing plankton types.

Period I. January 17*^ to March 14*^ (30^^). Characteristic species are Biddulphia

mobilensis, Halosphoera viridis, Coscinodiscus concinnus and C. excentricus. Besides these

forms, which probably derive from the northern coasts of the British islands and from

Scotland, there occurred a number of both boreal and southern forms.

Among the northern forms we note:

Fritillaria borealis. Chcetoceros teres.

Onccea minuta. Thalassiosira gelatinosa.

Chcetoceros decipiens.

These forms do not continue during the next period or occurred then sparingljr

only. The following northern species continue for the next period: Pseudocalanus elon-

gatus, Peridinium ovatum and Thalassiosira gravida.

Among southern forms, besides such as remained for the whole year, we note:

Centropages typicus. Parapontella brevicornis.

CoryccBus anglicus. Chcetoceros Schuttii.

Euterpe acutifrous Corethron hystrix.

Onccea suhtilis. Dityluin Brightwellii.

Paracalanus parvus. Rhizosolenia robusta {rr).

Most of these species appeared towards the end of February, or later, and con-

tinued during the following period.

Period 11. April S^ to May 12^^. This period is remarkable for the abundance

of the arctic Phceocystis Pouchetii. In its company a number of other arctic or boreal

species appeared, most of which did not survive during the next period. Among these

boreal forms we note:

Pseudocalanus elongatus. Chcetoceros furceUatus.

Temora longicornis. Leptocylindrus danicus.

Peridinium ovatum. Skeletonema costatum.

P. pellucidum. Thalassiosira gravida.

Asterionella japonica. T. Nordenskibldii.

Chcetoceros debilis.

Calanus Jinmarchicus is the only boreal specied that survived this period.

The flows of boreal water, that commenced during the period 1., continued to the

middle of March, and took during this period a more decided arctic character.

During the period II. also a certain number of southern forms occurred, but

among them several seemed to die out or to be driven away by the water containing

Phceocystis. Such forms were:

Corycceus anglicus. Chcetoceros curvisetus.

Euterpe acutifrons. C. didymus.
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Evadne Nordmannii. C. Sehilttii.

Paracalanus parvus. Ditylum Brightwellii.

Parapontella brevicornis.

These southern foi'ms cannot thus be assumed to have come in the company of

such forms as characterize the period III., and it seems probable that they were swept

down from the British coast by the northern flows.

Period 111, May 24^^ to July 19^^. The arctic species had disappeared, almost

completely, but became replaced by southern forms, e. g. Guinardia flaccida, which

appeared already before this period, but decreased during the period II. Among such

forms we note:

Acartia Clausii. Chcetoceros densus.

Centropages typicus. Guinardia flaccida.

Oithona similis. Rhizosolenia Shrubsolei.

Paracalanus parvus.

And, besides, the following new ones: Isias clavipes, Ceratium fusus and Rhizo-

solenia Stolterfothii.

It seems most probable that these forms came with water from the coast banks of

the temperate Atlantic.

Period IV. July 2S^ to August 18*^. Characteristic species is Rhizosolenia

gracillima. In its company arrived a number of southern neritic species, among which

some continued during the next period. Such forms were:

Corycceus anglicus. C. didymus.

Euterpe acutifrons. C. Schuttii.

Cyttarocylis serratus. Ditylum Brightwellii.

Tintinnopsis campanula. Rhizosolenia, corpulenta.

Chcetoceros curvisetus.

Several of these species are the same as appeared in the spring together with

boreal forms. I presume therefore that the specimens in the period IV represent a fresh

set, that arrived from the south, probably from the Bay of Biscay or the French coasts.

The rare occurrence of Peridinium exiguum and of Dinophysis homunculus corroborates

such an opinion.

Period V. August 24*^—3PK This short period is remarkable for the sudden

reappearance of boreal forms as Asterionella japonica, Chcetoceros debilis and Skeletonema

costatum. Together with them also Streptotheca thamesis appeared, but sparingly. They
seem to be the first signs of the presence of the boreal flows, that characterize the next

period.

Period VI. September 10^^ to December 28^^. The most characteristic species is

Coscinodiscus concinnus. In its company a number of boreal forms appeared viz.:

Fritillaria borealis. Chcetoceros decipiens.

Onccea minuta. Coscinodiscus oculus iridis.

Peridinium depressum. Thalassiosira gravida.

P. ovatum.
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During this period also the following, non-arctic, species appeared

:

Halosphcera viridis. Guinardia flaccida.

Biddulphia mobilensis. Lauderia annulata.

Eucampia zodiacus. Stephanopyxis turgida.

All these species had probably been swept down from the northern British coasts.

The following southern forms increased in abundance or reached their maximum
during the period VI.:

Corycceus anglicus. Rhizosolenia corpulenta.

Euterpe acutifrons. R. robusta.

Noctiluca iniliaris.

On the other hand the following decreased:

Acartia Clausii. Chcetoceros curvisetus.

Centropages typicus. C. densus.

Paracalanus parvus. Ditylum Brightwellii.

Ceratium tripos.

VII. St Vaast la Hogue in 1898—1899.

The collecting of samples at this station commenced in June 1898, but became

interrupted in March 1899, so there is no complete series; still, the collection is of no

little interest. Also at this place the influence of arctic water is apparent at certain

times of the year, and if the plankton from St Vaast be compared with that from Plj^mouth

we note striking differences. As in the preceding cases we may consider the changes in

the nature of the plankton by periods.

Period I. June S^ 1898. The prevailing plankton was the chceto-plankton, represented

by a great abundance of Chcetoceros decipiens. Phceocystis Pouchetii was also common.

As other boreal forms we note Centropages linmatus, Pseiidocalanus elongatus, Teniora

longicornis and Chcetoceivs teres. All these boreal forms had disappeared already by the

12th in the same month. Other species are of comparatively little importance and of

southern origin, as Chastoceros didymus, C. densus and Acartia Clausii.

Period II. June 12^^ to August 12^^'- 1898. The plankton consists chiefly of the

southern neritic species Rhizosolenia Shrubsolei and Guinardia flaccida. Other southern

forms also occurred, but more or less sparingly, as:

Cerataulina Bergonii. Chcetoceros Schuttii.

Chcetoceros danicus. Eucampia zodiacus.

C. didymus. Rhizosolenia Stolterfothii.

The only boreal form is Leptocylindrus danicus. Whether Chcetoceros contortus

be of northern or southern origin is at present doubtful.

Period III. Between September 6'*^ and October 6*^ 1898. This period is remarkable

for the sterility of the water, Tintinnopsis ventricosa being the only species of any im-

portance.

K St. Vet. AVad. Handl. Band 34. N:o 2. 2
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Period IV. From October 20^^ to December 24^^ 1898. Some species from the period

1 1, reappeared, as Chcetoceros densus, C. didymus, Eucampia zodiacus, but as a new and

important constituent of the plankton Rhizosolenia Stolterfothii occurred, and, in its company,

a number of southern forms, such as Euterpe acutifrons, Bacteriastrum varians, Belle-

rochea malleus and, in very great abundance, Chcetoceros curvisetus.

Some boreal forms occurred rarely, as Biddulphia aurita, Chcetoceros decipiens,

Coscinodiscus oculus iridis and Thalassiosira gravida, showing a slight influence of water

from arctic regions.

Period V. From January P* to March 15^^ 1899. Chcetoceros curvisetus and C. didymus

continued to be common, and some other southern forms also remained, although more
or less scarce, as Chcetoceros densus, Eucampia zodiacus, Rhizosolenia Shruhsolei and R.

Stolterfothii. On the contrary Bacteriastrum carians and Bellerochea had disappeared.

The following new, non-arctic, species appeared:

Biddulphia mobilensis. Ditylum Brightwellii.

Chcetoceros danicus. Streptotheca thamesis.

Besides, there occurred also Coscinodiscus centralis (probably a variety of C.

concinnus).

This period is particularly characterized by a number of arctic or boreal forms,

some of which appeared already in the preceding period, but very rarely. Such northern

forms are

:

Centropages hamatus. Chcetoceros teres.

Temora longicornis. Coscinodiscus oculus iridis.

Pseudocalanus elongatus. C. radiatus.

Phceocystis Pouchetii. Rhizosolenia setigera.

Asterionella japonica. Skeletonema costatum.

Biddulphia aurita. Thalassiosira gelatinosa.

Chcetoceros borealis. T. gravida.

C. decipiens. Thalassiothrix Frauenfeldii.

VIII. Helder 1899.

According to the variation in the composition of the plankton I distinguish the
following periods.

Period I. From January 3^^ to March S""^. The most important species is the
boreal Biddulphia aurita. In its company there occurred, although sparingly, some other
northern forms, as ChcBtoceros d'ebilis^ C. diadema and C. teres. The following derive
probably from Scotland: Biddulphia mobilensis, Cosciiiodiscus concinnus and Streptotheca
thamesis.

This period at Helder corresponds to the period I. at Plymouth, but the arctic
character of the plankton was more decided at Plymouth than at Helder. It also cor-
responds to period V. of St Vaast, where the boreal species were more numerous.
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Period II. From March 17*^ to April 13*^. This period is a transitional one, as

both nothern and southern forms appeared intermingled. I consider the following species

to have been conveyed by nothern currents:

Asterionella japonica. Chwtoceros teres.

Chcetoceros dehilis. Skeletonema costatum.

C- diadema. Thalassiosira gelatinosa.

The following species are of southern origin:

CeratauUna Bergonii. Guinardia flaccida.

Ditylum Brightwellii. Rhizosolenia Stolterfothii.

Eucampia zodiacus.

These southern species appeared at Plymouth much later, i. e. between the 24*^ of

May and X'd^'^ of July.

Period III. From April 20*^ to June 2^^. During this period Phoeocystis Pouchetii

appeared in enormous abundance. Beside this species all others diminish, just as at Plymouth,

where the same flagellate was predominant from the 4*^ of April to the 12*^^ of May, thus

somewhat earlier than at Haider, so that there is reason for believing it arrived through

the Engl. Channel.

Period IV. Fro7n June 9^^ to August 35*^. The most characteristic feature in the

plankton are the considerable development of Noctiluca miliaris and the return of Gui-

nardia Jiaccida and Rhizosolenia Stolterfothii, driven away last period by the water con-

taining Phceocystis. Other southern forms, that appeared during this period are: Oithona

similis, Tintinnopsis campanula, Cyttarocylis serrata, Chcetoceros densus, C. didymus, C.

Schiittii and Rhizosolenia Shrubsolei.

This period corresponds to the period IV at Plymouth (24 VII to 18 VIII), although

the latter is characterized by the abandance of Rhizosolenia gracillima, not seen at Helder.

On the other hand Noctiluca occurred only sparingly at Plymouth.

Period V. September P^ to 28^^. During this period Biddidphia mobilensis and

Coscinodiscus concinnus appear, and in their company boreal forms, such as Ceratium longipes,

Cha^toceros debilis and Phceocystis. Also new southern species arrive, as Pyrophacus horo-

logium, Bacteriastrum varians and Lithodesmium undulatum.

This period evidently corresponds to the periods V and VI at Plymouth.
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Seasonal distribution of the Plankton-organisms.

Appendicularia.

Fritillaria borealis Lohm. — February: off S. Norway and W. of Jutland r. March:

Plym.*) r; Vadero c. April: bb° N. 6° E. r; IVMseskar r. It reappeared at Plym. in Oc-

tober and November.

This arctic species was found in March to May from the Far5es to 61° N. 1° E.

and 59° N. '2° E.

Oikopleura dioica ¥ox,. — February : W. of Jutland r. May: 60° N. I.E. and 58° N.

4° E. c; 58° N. 9° E. r. July, August: Helder r; E. of Newcastle r; central North Sea r;

the W. coast of Denmark to Skagen and into the Skagerack r to c. It remained in the

Skagerak to the end of the year, but decreased in frequency in November and December.

Pteropoda.

Clione limaclna Phipps. Arctic species.

January: Vader5 rr.

Limaciua balea Moller. Arctic species, which was seen in December 1898 from
64° N. 21° W. to 61°N. 6°W.

January: VaderO rr; MSseskar cc. July: bl° N. 1° E. +. August: Skagerak r.

September: Skagerak r. October: Vadero +. November: 56° 24'— 57° 10' N. 4° 25'—7° 40' E. c;

Skagerak r.

Amphipoda.

Bathyporeia pelagica Bate. — February: W. of Denmark rr.

Parathemisto oMivia Kroyek. — January: Maseskar rr. July: 57° N. 1°—2° E. r.

This species occurred in October 1898 at the FarOes.

Proto pedata Leach. — January, February: W. of Denmark r; M&seskar r; Vader5 + .

November: from the Engl. Channel to the W. of Jutland r; Skagerak r. December: Mase-
skar r; VaderO +.

*) Abbreviation for Plymouth.
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Cladocera.

Evadiie Xordmannii Loven. — This species belongs in the Atlantic to styli-plankton

and advances in the spring, somewhat later than Chcetoceros decipiens, towards Iceland and

the FarOe Channel.

February/: off the Dutch coast r. April: Plym. r; VaderO c, r. May: Plyra. c;

sparingly in the eastern North Sea, but as a rule common from 60° N. a° W. and 61° N.

1°E. towards the Skagerak, where cc, r. June: 62°—59° N. 5° E. more or less common;
Skagerak c. July-Au'just: E. of the Shetlands and of Scotland + ; Firth of Tay to Jutland

c + ; Plym. r; off the Dutch coast to Skagen + ; Skagerak c r. September to November:

VaderO c, + ; as a rule very rare in the Skagerak.

Evadne spinifera P. E. Mull. — Occurs in the southern or tropical Atlantic, was

in 1898, September, seen abundantly at the Azores, where it occurred also in June 1899.

June: MS,seskar rr. July-August: from the Dutch coast to Skagen, more or less

common; Skagerak rr +. September: Skagerak rr.

Podon intermedins Lilljeb. — Neritic species of the eastern temperate Atlantic.

July-August: between Firth of Tay, Newcastle and the Skagerak, not common;

Skagerak rr. September: Skagerak r. November: central North Sea r.

P. Leucliai-tii G. 0. Sars. — May: rare at 60° N. 1° E., 59° N. 2° E., SW. of Norway;

Maseskar +. June: Skagerak + r.

P. polypliemoides Leach. — Neritic species of the eastern temperate Atlantic.

June: Helder r. July-August: Skagerak + r.

Copepoda.

Acartia toifllosa Giesbr. — April: Maseskar r. June: Skagerak r. August: 53°—54° N.

4°—5° E.

A. Clausii Giesbr. — January: Plym., Helder and VaderO r. February: the whole

North Sea, increasing in abundance towards the mouth of the Skagerak. March and

April: more or less abundant at Plym., but very rare in the Skagerak. May: Irish Sea c;

more or less rare round Scotland and on several points in the North Sea, as at 58° N.

3°—4° E., common in the Avestern, but rare in the eastern Skagerak. June: Plym. c,

Helder and the Skagerak + r. July-August: Hebrides c; round Scotland r- E. of Firth

of Tay and Newcastle cc; thence rarer towards the Skagerak; Plym. c; Helder r; off

Heligoland c, thence more or less r to Skagen and into the Skagerak, where in August

it was sometimes found abundantly. September: Plym. +; Skagerak r. October: Plym. +;
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VaderQ and MS,sesk9r c. November : round the British Islands and from Firth of Tay

across the North Sea to S. Norway and the Skagerak; Plym. rr; Helder +; Skagerak r.

December: Plym., Vader5 and MS.seskar rr.

A, longiremis Lilljeb. — This species is stationary the whole year at the FarOes.

January to March: Skagerak rr. April: Vader5 and Maseskar c r. May: some

points in the North Sea r; Skagerak r to +. June: Skagerak + to c. July-August: central

North Sea +; W. Skagerak + c. November: E. of Firth of Tay and Newcastle r to c;

Skagerak rr. December: M^seskar r to +.

Anomalocera Patersonii Templ. — April: once at Maseskar ?•. May: 54° N. 5° W. r;

from 57°—58° N. 3° E. to 58° N. 5° E. July-August: from 62° N. 0° E. to 58° N. 6° E. + ;

56°—57° N. 1° E. r; along the W. coast of Jutland r; Skagerak + tor. September: Ska-

gerak rr. October: Vadero +.

Calanns flnmarcMcus Gunn. — January: Skagerak rr. February: above the 100

metre plateau +. March: N. of Scotland r; Skagerak rr. April: Plym. c; Skagerak rr.

May: Plym. +; from the Irish Channel round Scotland, thence and from 60° N. 1° E.

across the North Sea to the SW. of Norway, where it occurred abundantly. June:_

Plym. +; 59° N. 5° E. r; Skagerak + to r; VaderO c. July-August: Plym. + c; from the

Irish Sea to the Orkneys c; from Firth of Tay to Skagen + c; Skagerak c, r; from the

Dutch coast to Skagen r. September: Skagerak +. October: Plym. + r; Skagerak + r.

November: round Scotland +; from Scotland to Skagen r; Skagerak rr.

This species occurred in January—April from the N. of Iceland to the Far6es and

was met with in March and April as far south as 37° N. 9° and 26° W., where it was

more or less rare. It Avas enormously abundant in May above the eastern slope of the

submarine ridge from Iceland to E. Scotland, but rare on the western slope. In June it

occurred in great abundance in the deeper layers from 74° N. 14° W. to 62° N. 1° E.

Centropages hamatus Lilljeb. — January: FarSes; Helder r; Skagerak + c. February:

off the Dutch coast r; Vader5 +. March: St Vaast + ; VaderO rr. ylpj'zL- Skagerak c, rr.

May: 58° N. 2° W.—4° E. ,+ r; SE. North Sea r; Skagerak c,r. June: Helder r; Skage-

rak + c. July-August: 58° N. 0° W. c; E. of Newcastle +; Helder + r; W. coast of Den-
mark re; Ska,gerak c, r. September: Vader5 r +. November: Dogger Bank r; Skagerak rr.

December: Skagerak + c.

This species occurred as a rule more abundantly at VaderO than at Maseskar.

Centropages typicus Kroyer. — January-February : Plym. r, W; of Denmark to

Skagerak r, VaderO rr. March: Plym. +, VaderO rr. April: Plym. +. May: Plym. r;

58° N. 4°E. +. June: Plym. + r. July-August: Vlyra. r; Hebrides +; area between 6rN.
2°E., 55°34'N. 0°59'E., 56° N. 7° E. and Skagen more or less common; Skagerak r to c.

September: Plym. rr\ 59° N. 5° E. +; Skagerak r to c. October, November: Maseskar and
VaderO c.
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Corycaeus anglicus Lubb. — January-February. Plym. r +, W. of Denmark r, Vadero
rr. March-April: Plym, r cc. July: Plym. c, some points in the central North Sea r;

W. of Denmark + r. October: Plym. cr; Vader5 c,r\ Maseskar + r. November: Plym. +;
area between 58° N. 2° E., Skagen and 55° N. 6°E.; Skagerak r. December: Plym. cr;

Skagerak r.

C. venustus Dana. — November: Plym. rr (drifted from the tropical Atlantic).

Euterpe acutifrous Dana. — January-February : rare at Plym., St Vaast, Helder,

W. of Denmark to Skagen; Ma,seskar rr. March to May: Plym. r +. July: Plym. +

August: Plym. and Helder r. September: Plym. + c; Helder cc. October: Plym. r. No-
vember: Plym. + r; from the Dutch coast to Hanstholm, above the 50 m. plateau, c.

December: Plym. r; MS,seskar rr.

Mas clavipes Boeck, — June: Plym. r; July: W. of Denmark (55°—56° N. 7° E.) +;
Skagerak + r; Gullmarfjord r.

LaMdocera WoUastonii Lubb. — September: Maseskar r. November: above the Fisher

Bank r; Skagerak r.

Metridia hibernica Brady & Robts. — January: Maseskar r. February: E. of Firth

of Tay; 57° N. 5° 35'—8° 7' E. + r. March: 60° N. 5° W. r. November: W. Skagerak r.

December: VaderO rr.

This species occurred in December 1898 at 50° N. 20°—9° W.

Microsetella atlantica Brady & Robts. — January, February: r at Plym., E. of Firth

of Tay and at 57° N. 7° E. June: at 62°—59° N. 5° E. c + ; Skagerak r. July: W. Skage-

rak + ; Gullmarfjord r. August: Gullmarfjord r. November: E. of Scotland r; M§,seskar r.

This species occurred in January at the Canaries and Madeira (also the FarGes), in

March at 44°—46°N. 16°—11° W., in June at 62°—65° N. 1°E.—1°W. (rare in depths

below 200 m.), in August at 56° N. 38°—23° W. r to c.

Oithona plnmifera Baird. — January, February: rare midway between Scotland and

Jutland, at VaderO and Maseskar. May, June: in deeper layers, very sparingly from

61° N. TE. to67°N. 3° W. July, August: rare at 58° N. 0° W. and 56° N. 2°E.; Skage-

rak rr. November: central North Sea rr.

0. sirailis Glaus. — January, February: Plym. r +; E. of Firth of Tay r; at 56° N.

2° E. +; W. of Denmark to Skagerak and Norway, as a rule r; W. coast of Sweden c

to r. March: Plym. r, cc; N. of Scotland r; Skagerak rr. April: Plym- c, r; Skagerak r.

May: Plym. c +; from Scotland to the Skagerak, as a rule r, 60° N. 1° E. c; SE. North

Sea r, S. of Norway c. June: Plym. c +; 58° N. 7° E. +; Skagerak + c. July, August:

Plym. and Helder +; Hebrides cc; 56°—57°N. 0° 30' W.—1° 30' E. ccc; also in the whole
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North Sea from Scotland and England to Jutland and Skagen; Skagerak r, cc. September:

Plym. and Helder c; 59° N. 5° E. +; Skagerak c, r. October: Plym. cr; MS,seskSr and

Vadero c +. November: Plym. cr; above the whole 100-raetre plateau re; Skagerak + r.

December: Plym. + r; M&seskar c; VaderO +.

Oncaea media Giesbr. — JDecember: Plym. rr (drifted from the tropical Atlantic).

0. minuta Giesbr. — January to March: Plym. rr. December: Plym. r.

0. subtilis Giesbr. — March: Plym. rr. (This species occurred the same month

abundantly at 46° N. 11° W.)

Paracalanus parvus Glaus. — January: Helder r\ Skagerak c r. February: from

the Dutch coast to Skagen, as a rule r, but c at 53° N. 8° E. ; Plym. +; Helder r; VaderO +.

March, April: Plym. +. June: Plym. cc; Helder r; Skagerak rr. July, August: Plym. + r;

Hebrides c; 56°—57°N. 0° 30' W.—4° E. +. Area between the mouth of Scheldt, New-
castle, Skagen and Heligoland, very abundant. Skagerak cc. September: Plym. + cc; 59° N.

5° E. +; Skagerak c r. October: Plym. cc,r; VaderG c. November: Plym. r; from N.

Scotland to S. Norway and W. Jutland more or less abundant; off the Dutch coast and

Heligoland c; Skagerak cr. December: Plym. + r; Miseskar and Vadero c +.

This species was seen in March at 33°—37° N. 32°— 26° W., in April at 37° N. 9° W.
and 48°—50°N. 9°—5° W.

Parapontella brevicornis Brady. — March, April: Plym. r.

Pseiidocalamis elongatus Boeck. — This species occurs along the coasts of the Arctic

Sea, at Iceland, the Avhole year at the Faroes, whence it spreads to the Shetlands and
Scotland.

January: St Vaast and Helder r; Skagerak + c. February: Plym. +; Helder r; off

the Dutch coast +; round Scotland )'; area Newcastle, Skagen and 55° N. 8° E. c; VaderO rr.

March: Plym. r; St Vaast +; Skagerak rr. April: Plym. r +; M&seskar and VaderO
+ r. May: Irish Sea +; at 60° N. 1° E. +; between Scotland and Skagerak, more or less

abundant; W. of Denmark r; W. Skagerak c; S. of Norway +. .June: 59° N. 5° E. c;

Skagerak + c. July-August: Irish Channel cc; between the Shetlands and Norway +; E.

of Firth of Tay and Newcastle c, but scarce in the central North Sea; W. of Denmark re;
Skagerak cr. September, October: Skagerak c+. November: more or less common round
Scotland and thence above the 100 m. plateau to Skagerak, where -i- ;; VaderO + c. De-
cember: MAseskar and VaderO c, +.

This species occurred more abundantly at VaderO than at M&seskar.

Temora longicornis 0. F. Mull. — Arctic species, which occurs from Iceland to the
FarOes, the Shetlands and Scotland.

January: St Vaast r; Helder r; Skagerak + c. February: more or less common
from Firth of Tay and Newcastle to Skagen and the Danish Peninsula, most abundant
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along the British and Danish coasts; Helder r; Skagerak + r. March: Plym. + r; Skage-
rak r. April: Plym. cc; Helder r; M^seskar + r. May: 60° N. 1°E. r; W. of Scotland +;
between Newcastle and the Skagerak r; SW. of Norway +; VaderO c, r. June: 62°—59° N.

5°E. c; Plym. r; Helder r; Skagerak cr. July-August: between the Shetlands and Nor-
way c; area between the Orkneys, Newcastle and Skagen c; Plym. r; Irish Sea r; Helder r;

more or less common from Scheldt to Skagen; Skagerak cr. September: Plym. ?•; 59° N.

5°E.; Skagerak r, c. October: Plym. r; VaderO and Maseskar cc +. November: area be-

tween the Orkneys, Newcastle and Skagerak, more or less common; Skagerak cr; off the

Dutch coast c. December: VadcrO and Maseskar c, r.

This species was more abundant at Vader5 than at Maseskar.

Temorella afflnis Poppe. — Baltic species.

March: Skagerak rr. May: Vader5 r. June: 57° N. 9° E. r. July: Maseskar r.

Annelida.

Toraopteris helgolandica Greff. — March: Skagerak (58° 29' N. 9° 44' W.) rr. July-

August: 58° N. 0° W. rr. December: Vadero rr.

ChaBtognata.

Sagitta arctica AuRiv. — E. of the Scotch coast between Firth of Tay and New-
castle rr. — Arctic species.

Sagitta bipunctata Quoi & Gaim. — This species was seen in March at the Azores

and at 44° N. 16° W., in August at 55°—56° N. 23°—26° W.

January: Skagerak c r. February: Plym. r; more or less common from Newcastle

to Skagerak and W. of Denmark; VaderO rr. March: Skagerak r. April: Plym. r; Skage-

rak r. May: 58° N. 4° E. +; SW. of Norway r; W. Skagerak r. June: Plym. r; 59° N.

5° E. r; Skagerak rr. July-August: Plym. c; mouth of Scheldt c; W. coast of Jutland c,

thence less common to Newcastle; 57° N. 1° 30' E. cc\ Skagerak cr. September: Plym. r;

Skagerak c, r. October: Plym. c; MSseskar + c. November: Plym. ?•; common from Scot-

land to Skagerak, where + r. December: Plym. r; VaderO +.

Ctenophora.

Pleurobrachia pileus Fabr. — Arctic species.

January: VaderO and M&seskar r. April: Maseskar r. July: 58° N. 0° W. r. August:

Irish Channel and Maseskar r. October and December: VaderO rr.

K. Sv. Vet. Akftd. Handl. Band 34. N:o 2. 3
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Ciliata.

Amphorella Steenstrupii Clap. & Lachm. — This species was seen in January at

35° N. 9°W., in March at 37° N. 26° W. and 44° N. 16° W., in May at 50° N. 33° W.

February: centre of the North Sea and S. of Norway r. July-August: between the

Shetlands and Norway r; at 5° N. 4° E. r; along the W. coast of Jutland r; Gullmarfjord r.

September: 59° N. 5° E. r; Skagerak r. Oktober-November: Skagerak rr.

Araphorella subiilata Ehb. — Neritic species, which occurs from the Mediterranean

and the Spanish coast to the White Sea and in the Baltic.

June: 62° N. 5° E. r. July-August: Plym. r; off Heligoland +; Gullmarfjord r.

September and November: Skagerak rr.

Cyttarocylis Claparedii v. Dad. — August: Plym. r.

C. denticulata Ehb. Arctic species.

May: 58° N. 5° E. r. June: 62°—58° N. 5°— 7°E. + r; Skagerak r +. July-August:

rare at some points between Scotland and Skagen; W. Skagerak r; Gullmarfjord c, rr.

November: E. of Scotland r; M^seskar r. December: VilderO rr.

C. serrata Mob. (Ptychocyiis Ehrenbergii Cl., Kongl. Sv. Vet.-Akad. Handl., XXXII,

n:o 8, pag. 16, fig. 2). — July-August: Plym. c,r; Irish Channel r; near the Orkneys r;

Helder r; off Heligoland and W. of Schleswig r\ Gullmarfjord r. September: Helder r.

Fiingella arctica Cl. (Kongl. Sv. Vet.-Akad. Handl., XXXII, n:o 3, PI. I, fig. 1).
—

February: 57° N. 5° E. r; off the Dutch coast r; NW. of Skagen r. April: E. of Firth

of Tay and the centi-e of the North Sea rr.

Ptychocyiis acuta Brandt. — January, February: S. of Norway, VaderO, MS,seskaT ?'.

March: Skagerak r. July: Gullmarfjord c +.

Tintinnopsis Iberoidea Stein. — January, February: Plym. r; St Vaast +; Helder + r;

W. of Denmark, W. Skagerak and Ma,seskar r. March: Plym. +; Helder r. April, May:
Irish Sea r; Hebrides r; Helder r; M3,seskar r. November: W. of Scotland r; Skagerak rr.

T. campanula Ehb. — January: St Vaast rr; Helder rr. July, August: Plym. re;

Helder +; Qff Heligoland +; Skagerak r; Gullmarfjord + r. September: Plym. +; Helder r;

Skagerak c; M§,seskar r. October: Skagerak r +. November: Irish Sea r; Skagerak rr.

T. Davidoffli v. Dad. — September: Skagerak +.

T. flstulavis MOb. — July, August: Gullmarfjord r. September: Skagerak r.

T. Loblancoi v. Dad. — September: Skagerak rr.



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND 34. N:0 2. 19

T. ventricosa Clap. & Lachm. — February: S. of Norway and above the Fisher

Bank r. March: Plym. +. April-May: Plym. +; central North Sea r; M^seskar r. August:

Plym. r; Helder c. September: Helder r. November: more or less common W. of Eng-

land to the N. of Scotland; 56° N. 5° E. +; Skagerak r. December: Maseskar r.

Tiiitinnns acuminatns Clap. & Lachm. {T. secatus Brandt). — JuZy; Gullmarfjord r.

November: SW. of Norway rr. December: Maseskar and Vadero rr.

Eadiolaria.

Acanthochiasma fiisiforme Hkl. — February: 58° N. 2° E. +. November: common
E. of Newcastle, whence it became rarer towards the Firth of Tay and to about 57° N. 2° E.

Acanthometron qnadrifolium Hkl. — February: 58° N. 4° E. rr. July, August:

midAvay between the Shetlands and Norway r and between Scotland and Norway +; W.
of Jutland to Skagen r; Skagerak r. September and November: Skagerak r.

Acanthoma Miilleri Hkl. — July-August: 55° N. 6° W. rr. Gullmarfjord r.

Plectophora araclmoides Clap. & Lachm. — January: Maseskar r. February: W. of

Jutland and in the W. Skagerak rr. July: Gullmarfjord r. September: Vader5 r. October:

Maseskar and Vader5 r. November: SW. and S. of Norway, Skagerak, VaderO and Mase-

skar r. December: VaderO r.

Rhizopoda.

Glolbigerina buUoides d'Oeb. — May: 60° N. 1° E. r.

Cystoflagellata.

Noctiluca miliaris Surir. — April: 56° N. 6° E. r. .Tune: Helder r. July, August:

Plym. r; off the Dutch coast ccc; W. of Jutland (56° N. 8° E.) c. September: Helder + r.

October: Plym. c. November: Plym. r; N. of Jutland r. December: Plym. r.

Silicoflagellata.

Dlctyocha fibula Ehb. — February: 57° N. 5° E. r. April, May: 57° N. 1° E. r;

Miseskar r. July: Gullmarfjord rr. November: r at some spots above the 50-metre

plateau of the North Sea, in the Skagerak and SW. of Norway. December: Maseskar r.

Distephanus speculum Ehb. — February: r at some spots between Newcastle and

S. Norway. April: Maseskar +. September to November: Skagerak r.
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ChlorophyllaceaB.

Halosphaera viridis Schmitz. — January: Vader5 and M&seskar c r. February:

Plym. re; between Scotland, SW. Norway and Skagen more or less common; Skagerak + r.

March: Plym. + r; N. of Scotland r; Skagerak ccr. April, May: between Scotland, SW.

Norway and Skagen, as a rule rare; Maseskar + r; VaderO c. July, August: Hebrides +.

E. of Scotland r. September: Plym. r. October: Plym. r +; Skagerak r. November:

Plym. r; Hebrides r; rOund Scotland and across the North Sea to SW. Norway and

Skagen; Skagerak r. December: Plym. r; M&seskar r; Vadero +.

Dinoflagellatae.

Ceratium (tripos var.) bucephalum Cl. — January: VaderS and Miseskar + r. Fe-

bruary: area between S. Norway, Skagen, 56° N. 3° E. and 58° N. 2° E. as a rule not rare;

VaderO r. April, May: 56°—57° N. '4° E. rr; 58° N. 4° E. and 59° N. 2° E. r. July,

August: 57° N. 4°—6° E. and 56° N. 2° E. r; Skagerak + r. September: Skagerak r. No-
vember: more or less common on the area between S. Norway, Skagen, 56° N. 1° E. and

58° N. 2° E. Skagerak r. December: VaderO + r.

C. furca Duj. — January: MS,seskar + r. February: area between Newcastle, S.

Norway and Skagen cc; N. of the Dutch coast r; W^. of Jutland +. March: Plym. r;

N. of Scotland r; Skagerak r. April, May: from 61° N. 1° E. to the Skagerak r, at 58°

—59°N. 3°—2°E. c; area between 58° N. 5° E, 57° N. 2° E. and 56° N. 7° E., rare or dead.

June: S. and W. of Norway c; Skagerak cr. July, August: Plym. + r; off Heligoland c;

between the Shetlands, Scotland and Norway cc\ Skagerak + r. September: 58°—59° N.
7°—5° E. + r\ Skagerak r. October: Plym. r; Vadero r. November: Irish Sea c; area

between Newcastle, 58° N. 2° E., Skagen and 55° N. 6°E.; Skagerak +. December: Skage-

rak + r.

C. fusus Duj. — January: Helder r; Vadero and Maseskar + r. February: Plym. r;

Helder +; between Firth of Tay, S. Norway and Skagen, as a rule r; along the W. coast

of Denmark c +. March: Plym. r; Vader5 r. April, May: Plym. cr; area between
60° N. 2°E., 57° N. 1° E. and Jutland, as a rule rare, but common at 59° N. 2°E.;

Maseskar + rr. June: Plym. re; Helder r; 59° N. 5° E. +; M&seskar + r. July, August:
Plym. r; N. of Scotland r; 58° N. 0° W. to 61° N. 2°E. c +; W. Skagerak to 56° N. 3° E.,

as a rule rare; Skagerak re. September: 59° N. 5° E. c; 58° N. 7° E. r; Skagerak c r.

October: VaderO c r. November: Irish Sea; from E. Scotland and N. England to Skagerak

and the W. of Jutland; Skagerak cr. December: VaderO r.

C. lineatum Ehb. — February: off S. Norway and on a spot in the centre of the

North Sea, May: 58° N, 5° E. r. July: 58° N. 6° E. r. September to December: Skagerak r.
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C. (ti'ipos var.) longipes Bail. — January: Helder rr; Skagerak r c. February: area

between Skagen, 58° N. 2° E., 56° N. 5°E., as a rule scarce; W. of Schleswig c; Skage-

rak + r. March: Skagerak r. April, May: from 61° N. 1° E. to S. Norway c; area be-

tween 58° N. 5°E., 57° N. 2° E. and 56° N. 3° E., on the whole rare; 55° N. 6° E. cc;

Skagerak +. June: S. and W. of Norway to 62° N. e; Skagerak cr. July, August: Plym. +;
Irish Channel r; E. of Scotland r; 56° N. 0° W. cc; 57° N. 4° E. r; 58° n! 6°E. +; Hel-

der r; off Heligoland r; N. of Skagen r; Skagerak r. September: Helder +; Skagerak + r.

October: Skagerak +. November: rare on some points W. and E. of Scotland and off the

Dutch coast; Skagerak + r. December: Plym. r; Maseskar c; VaderO + r.

C. (tripos var.) macroceros Ehb. — January: Vadero r. February: area between
58° N. 0° W., Newcastle, West Jutland and S. Norway, as a rule abundant; VaderO and

Skagerak r. April, May: rare or dead on some spots in the western North Sea (at 58° N.

5°E. common in May). June: Plym. r; 58°—59°N. 7°—5° E. cc\ Skagerak cc. July-

August: Plym. r; W. of Skagerak and Jutland to about 3° E. ccc; Skagerak ccc. Sep-

tember: Plym. +; 58°—59° N. 7°—5° E. ccc; Skagerak cc. October: Plym. r; Skagerak + c.

November: very common over the whole lUO metre plateau, especially in the central and

eastern parts; Skagerak ccr. December: Skagerak cc +.

C. tripos NiTzsCH. — January: Vadero and MS,seskar cc. February: Plym. +; be-

tween Newcastle, S. Norway and Skagerak, sparingly in the west, abundant in the east

as well as W. of Jutland; VaderO c; Miseskar f r. March: Vadero c r. April, May: area

between 58° N. 5° E., 57° N. 2° E., 56° N. 3°—7° E., more or less common, but frequently

dead; from 60° N. 1° E. to S. Norway (May) as a rule very common; MA,seskar c; Vader5 +.

June: S. and W. of Norway to 62° N.; Skagerak very common. July, August: Plym. r +;

between 54° and 61° N. from Scandinavia towards Scotland and England, where it becomes

rare; whole Skagerak ccc. September: Plym. cc; 58°—59° N. 7°—5°E. ccc; Skagerak ccc.

October: VaderO cc. November: Plym. r; above the whole 100 metre plateau very abun-

dant; Skagerak ccc- December: Plym. r +; Skagerak cc.

Dinophysis acuta Ehb. — February: between Newcastle, Skagen and 58° N. 2° E.,

as a rule r. March: Skagerak r. April, May: above the 100 metre plateau r. June:

S. and W. of Norway r; Skagerak r. July, August: Plym. rr; on some spots in the

northern North Sea and in Skagerak r. September: 59° N. 5° E. +; 58° N. 7° E. r; Skage-

rak cr (maximum). November: Irish Sea r; between Scotland, N. England and Skagerak r;

Skagerak r. December: Skagerak r.

Dinophysis homunculus Stein. — February: bl°^. 8° E. rr. August: Plym. rr.

D. Michaelis (Ehb.?) Aueiv. — April, May: 57° N. 7° E. r. June: 59° N. 5° E. r;

Skagerak r. July: Skagerak r. September: 58°—59°N. 7°—5° E. r; Skagerak r + (max.).

November: at some points W. of Jutland r.
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D. Vanhoffenii Ostenf. — July, August: E. of Scotland r; Skagerak r. September:

Skagerak r.

Diplopsalis lenticiila Bergh. — February: 58° N. 4° E. r; some spots between New-

castle and Skagen r. July, August: Plym. r; E. and W. of Scotland r; W. Skagerak r.

September: Skagerak rr. October: M&seskar rr. November: Plym.?-; off the Dutch coast r;

Skagerak rr. December: Plym. r.

Gonyaulax polyedra Stein. — September: Skagerak rr.

G. spinifera Clap. & Lachm. February: W. of Schleswig r; between Skagen and

S. Norway r. March: Vadero rr. April, May: between Scotland, Newcastle and the

Skagerak r; 55° N. 6° E. r. July, August: W. of Schleswig r; Skagerak rr. November:

Maseskar rr.

Peridinium depressum Bail. — January: VaderO and Maseskar r. February: E. of

Scotland r; W. of Jutland r. March: Skagerak cc r. April, May: W. of Scotland; from
60° N. 1°E. to 58° N. 4° E. c; between Newcastle, S. Norway' and Jutland +; 55° N.

6°E. c; Vadero and Maseskar ccr. June: 62° N. 5° E. r; Vadero +. July, August: 56° N.
0° 30' W. c; between Firth of Tay and Skagerak r; W. Skagerak + r. September: Vadero r.

October: Plym. + r. November: Plym. + r; Irish Sea r; between Scotland and Skagerak r;

Maseskar and VaderS r. December: Plym. r; Maseskar r.

P. divergens Ehb. — January: Skagerak rr. February: between Newcastle and
Skagerak, as a rule r. April, May: 58° N. 5° E. and 59° N. 2° E. rr. June: 60° N. 5° E. r;

58° N. 7°E. r; Skagerak r. July, August: Plym. + r; Irish Channel r; E. of the Shetlands

and at 57° N. 1°— 6° E. r; Skagerak r. September: Skagerak cr (maxim.). November:
Irish Sea r; between Scotland and the Skagerak r; Skagerak r.

P. exigmira Cl. (K. Sv. Vet. Akad. Handl., XXXIV, N:o 1, p. 17, PI. VIII, f. 5). —
August: Plym. rr.

P. Michaelis Ehb. — April, May: 57° N. 8° E. r. August: Plym. rr. September:
58° N. 7° E. r; Skagerak rr.

P. oceanicum Vanhoffen. ^July: off' Heligoland c; E. of Scotland r; N. of Jutland r.

P. ovatum Pouohet. — February: S. of Nor\viiy r; W. of Schleswig r. March:
Plym. r; N. of Scotland r. April, May: Plym. r; Helder r; W. of Scotland r; between
Firth of Tay, Newcastle and Skagerak c. September: S. of Norway r. October: Plym. r.

November: Plym. r.

P. pallidum Ostf. — July: 58° N. 0° E. r. September: Skagerak rr. November:
Irish Sea r; E. of Jutland r.
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P. pellncidnm Bergh. — April, May: follows P. ovatum in the North Sea, but rarer;

Plym. rr; Maseskar r. July: Gullmarfjord r. August: Orkneys r.

P. vexans Murray & Whitting. — June, August: Plym. rr.

Pyrophacus horologium Stein. — February: North Sea, rare among tripos-plankton.

July, August: Shetlands r; E. of Scotland r; Skagerak r. September: Helder r; Skagerak r.

November: at some spots between Scotland and the Skagerak.

CystaB.

Hexasterias problematica Cl. — March: Helder r.

Xanthidinm brachiolatiim Mob. — July to Sepilember: Skagerak rr.

X. hystrix Cl. — January: Maseskar rr. May: Plym. r; S. of Norway rr. June:

Plym. rr; Skagerak rr. July, August: Plym. rr; W. Skagerak r.

X. multispinosum Mob. — May: 55° N. 6° E. r; Maseskar r. August: W. and E.

Skagerak r. November: off the Dutch coast and in the centre of the North Sea r.

Flagellatae.

Phaeocystis Pouchetii Lagh. — January and February: St Vaast r +. April, May:
61° N. 1°E. to 58° N. 3°E. ccc; 58° N. 2° E. r; 56°N. 4°E. r; 56° N. 6° E. c; Helder ecc;

Plym. ccc +. June: Helder ccc. September: Helder + c.

Dinobryiim pellncidnm Levander. — April: VaderO cc; M&seskar +. May: MS,se-

skar r.

Diatomaceae.

Achnanthes taeniata Grun. -— February: VaderS rr.

Actinocyclus Ehrenbergii Rale. — March: N. of Scotland r. June: Skagerak r.

Asterionella japonica Cl. — February: St Vaast r. March: Helder ?t; St Vaast c+;

Plym. rr. April, May: NE. of Scotland r; Plym. cc; W. of Denmark, common between

55°—56° N., thence rarer to Skagen and into the Skagerak. August: Plym. cc. October:

Skagerak rr.

Bacteriastrnm varians Lauder. — July: off Heligoland cc. September: Helder r.

November: W. of Jutland r.
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Biddulphia aurita Lyngb. — January: St Vaast r; Helder r; VaderO and M§,seskar r.

February: St Vaast r; Helder +; W. of Schleswig c; at Skagen r; M§,seskar and VaderO c.

March: St Vaast r; Helder ccr; Skagerak + r. April: Skagerak ?t. December: Miseskar ?'.

B. mobilensis Bail. — January: Plym. r; St Vaast +; Helder r; VaderO and M§,se-

skar r. February: Plym. c; St Vaast c +; off the Dutch coast and W. of Danmark cr;

round Scotland r. March: Plym. cc; S:t Vaast r; Helder r; N. of Scotland r. April, May:
Plym. c; Helder r; W. of Denmark r; M&seskar r; E. and W. of Scotland. September:

Helder r cc; Skagerak r. October: Skagerak r. November: Irish Sea +; W. of Denmark r +;

Skagerak r. December: Plym. r; VaderO rr.

Cerataulina Bergonii H. Per. — March: Helder cccr. April, May: Irish Sea r;

some points between Firth of Tay, S. Norway and the Skagerak r; M^seskar r; Helder c.

June: Plym. r; Helder rr; Skagerak r. July: Plym. +; Maseskar r; VaderO rr. August:

Plym. +; Skagerak r. September: S. of Norway and Skagerak r. October: Skagerak + r.

November: off the Dutch coast r; SW. of Norway, Skagerak and Maseskar + r.

Chaetoceros atlanticus Cl. — February: area between 58° N. 2° E., 56° N. 3° E. and

Skagen r. March: N. of Scotland r; Skagerak rr. April, May: S. of Norway r; some
points in the central North Sea r.

C. borealis Btw. — January: St Vaast rr; VaderO and Maseskar rr. February:

S. of Norway and Maseskar r. March: Maseskar r. April, May: 60°—GTN. 1°—2° E. r;

the North Sea between 58° and 54° N., not rare, most common in the central part; Mase-
skar r; VaderS r. June: Skagerak r. July: GuUmarfjord r. October: VaderO and Mase-
skar r. November: SW. of Norway r; Skagerak rr; Maseskar +. December: VaderO and
M&seskar + r.

Yar. Brightwellii Cl. — February: 57° N. 5° E. r; at Skagen and in the Skagerak r.

March: Maseskar r. April, May: 6l°N. 1° E. r; 56° N. 1° E. r; 55° N. 6° E. r; Mase-
skar rr. June: Skagerak, VaderO and Maseskar r. July: GuUmarfjord r. October: Mase-
skar r. November, December: Skagerak + r.

Chaetoceros constrictus Gran. — This arctic species occurred in September 1898 at

Vestmanna 0, in October the same year at the FftrOes. It was seen in 1899, April and
May, at the FarOes, in May at 61° N. 6° W.

January: Maseskar r; February: S. of Norway r; VaderO and MS,seskar + c. March:
whole Skagerak cc. April, May: 58° N. 4° E. +; 58° N. 7° E. cc; bl°—58° N. 9° 11° E. c-

55° N. 6° E. r; Skagerak cc. June: Skagerak r. October, November: Skagerak +; VaderO c r.

December: VaderO +.

C. contortus Schutt. — Janurtry, February: VaderO and Maseskar r. March: Skage-
rak r +; VaderO r:+; M&seskar r. April, May: 58° N. 4°

—

7°E.; 55°—56° N. 6°—7°E. r-
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Skagerak c; Miseskar cr. June: Skagerak +. July: Gullmarfjord. August—October:

Skagerak and M&seskar cr. November: SW. of Norway r; Skagerak cc. December:
VaderO r.

This species appeared in August 1898 at the FarOes and in September at the

Azores, in April 1899 abundantly at 48° N. 9° W., in May at Vestmanna 5 and the FarOes.

C. criophilus Castr. — March and April: Skagerak r. November: Maseskar r.

C. curvisetus Cl. — January: St Vaast cc; Maseskar r; February: St Vaast c;

VaderO and Maseskar r; S. of Norway r. March: St Vaast ccc; VaderO r. April, May:
Plym. + r; Irish Sea r; W. of Scotland r; E. of Scotland +; 55°—56° N. 6° E. r; VaderO +.

Jui2e: Skagerak c +. July: at Skagen r; Gullmarfjord r; VaderO cr. August: Plym. cc +;

Skagerak cr. September: Skagerak cr. October: Plym. +; Skagerak c. November: SW.
of Norway +; Skagerak cc. December: Plym. r; VaderO c.

C. danicus Cl. — March: St Vaast r; Helder r. April, May: 58° N. 4° E. cr;

Skagerak, VaderO and Maseskar cc; N. of Jutland c. June: Skagerak and Maseskar c.

July: Maseskar +. September, November: Skagerak and Maseskar r.

This species was seen in March 1898 at 21° N. 18° W. and 41° N. 21° W. It is

common in the Baltic to Aland.

C. debills Cl. — Arctic species. It was seen in November 1898 from the S. of

Iceland to the FarOes, where common, in 1899, April and May, abundantly at the FarOes.

February : VaderO and Maseskar r r ; Helder r. March : Skagerak and Maseskar c

;

Helder ccr. April. May: 61° N. 1°E. r; round Scotland c; W. of Denmark r; Helder rr;

Plym. + r; Maseskar c +. September: Helder c. October to December: Skagerak cc +;

S. of Norway + (Nov.).

C. decipiens Cl. — Arctic species of wide distribution. It occurred in- December

1898 from S. Iceland to Scotland, in March 1899 from 65° N. 24° W. to 62° N. 8° W.

(rare), in April at 48° N. 9° W. r and 44° N. 15° W. r, but abundantly S. of Iceland and

at the Faroes.

January: Plym. r; St Vaast r; Skagerak r. February: St Vaast r; E. of Scotland r;

S. of Norway r; Skagerak + r. March: Plym. cr; St Vaast c; N. of Scotland rr; Skage-

rak ccr. April, May: 61° N. 1° E. r; 58°—59° N. 1°—2° E. ccc; 58° N. 4°—7°E. + r;

56° N. 6° E. r; 55°—56° N. 7° W. c; Skagerak cc r; Plym. c r. June: Helder rr; Skagerak rr.

August: Irish Channel r. September: Maseskar r. October: Plym. r cc; Maseskar rr;

VaderO r. November: Plym. r; W. of England, round Scotland; Skagerak r. December:

Plym. +; Maseskar rr; VaderO + r.

C. densus Cl. — January to March: St Vaast + r; Plym. (March) r. April, May:

Plym. r; 55° N. 6° E. c, thence rarer along the Danish coast into the Skagerak, where

at Maseskar and VaderO +; between 56°—57°N. 1° E. and 57° N. 4° E., more or less

rare; 58°—59°N. 1°—2° E. r. July, August: Plym. + r; Helder r; off Heligoland r;

K. Sv. Vet. Akad. Handl. Band 34. N:o 2. 4
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E. of Scotland r. September: Helder r. October: Plym. +; MS,seskar rr; Vader5 +. No-

vember: 56° N. 4° E. to Skagerak; SW. of Norway rr; M^seskar r; VaderO +. December:

Miseskar and VaderO ?*.

This species was seen in December 1898 at the Azores and in March 1899 at

47° N. 8°W..

Chaetoceros diadema Ehb. — January: MS,seskar r. February: Helder r; W. of

Schleswig r\ Maseskar and Vader5 c +; S. of Norway r. March: Helder cc; Skagerak ecc.

Apil, May: N. of Scotland r; M&seskar +; 55° N. 7° E. r. June: Maseskar rr. October:

M&seskar r. November: Skagerak cr.

Arctic species, which was seen in November 1898 sparingly at 51° N. 20° W., in

April 1899 at 48° N. 9° W. and not rare at the FarOes.

C. didymus Ehb. — January: Plym. r; St Vaast c. February: St Vaast +; some

points E. of Scotland r. March: St Vaast + c. April: Plym. + r; 56° N. 6° E. r. June:

MSseskar r. July: Helder r; Gullmarfjord rr. August: Plym. r +; Skagerak r. Sep-

tember: Skagerak c; Maseskar cc; VaderO r. October: Skagerak, VaderO and Maseskar + c.

November: Irish Sea r; Skagerak ccr; SW. of Norway rr. December: Maseskar +; VaderO r.

C. furcellatus Bail. — April: Plym. r.

This is a characteristic arctic, neritic species.

C. hiemalis Cl. — February: S. of Norway and at Maseskar r. March: Skagerak + c.

April, May: W. of Scotland r, Skagerak ccr; SW. of Norway c; 55° N. 6° E, r. June:

Skagerak rr; Maseskar +. September: M&seskar +. October to December: Skagerak + c.

C. laciniosus Schutt. — April, May: NW. of Scotland r. November, December:

Skagerak, VaderO and Maseskar c r.

C. Loreuzianus Grun. — August: Plymouth r.

C. Schlittii Cl. — February: central North Sea r; Skagerak r. March: Plym. r.

April: Plym. + r; 56° N. 6° E. r. June: Maseskar re. July: Helder +; Gullmarfjord r;

VaderO +. August: Plym. + c; Skagerak and Maseskar cc. Se2)tember: Skagerak and
Maseskar cc; VaderO r. October: Maseskar cc; VaderO r +. November: W. of Denmark r;

57° N. 1°E. r; VaderO c. '

C. scolopendra Cl. — January: MSseskar r. February: VsderO, M&seskar and S. of
Norway + rr. March: Skagerak cr. April, May: Hebrides +; Shetlands r; N. of Scot-
land r; central North Sea r; N. of Jutland r; Maseskar r. July: Gullmarfjord. September—November: Skagerak, VaderO, Maseskar and S. of Norway c r.

C. seiracanthus Gran. — March: VaderO rr. November: Skagerak rr. December:
VaderO 7'r.
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C. similis Cl. — March: Skagerak rr. November: r.

C. socialis Lauder. — iVrctic species, which was found in June 1898 abundantly

S. of Iceland.

February: ViiderO and Maseskar cr. March: very common in the whole Skagerak.

August: M§,seskar r. September: once very common at Maseskar. October: Plym. +.

November: Skagerak c r.

C. subtilis Cl. — August: Maseskar r.

C. teres Cl. — Arctic species, found in August 1898 at the FarOes, in March 1899

N. of Iceland, in April at 49" N. 7° W., in May at VestmannaO (c), the FarOes (r) and at

61° N. 1°E. (r).

February: St Vaast +; Holder rr; Vadero and Maseskar rr. March: Plym. + c;

St Vaast 7': Holder r; Skagerak cr. April, May: 58° N. 2° E. r; 56° N. 1°E. r; Plym. +.

November: Skagerak, Vadero and Maseskar r.

Corethron hystrix Hbnsen. — March: Plym. r. April, May: N. of Scotland /.

Coscinodiscus concinnus W. Sm. — This species occurred abundantly at the FarOes

from September 1898 to May 1899.

January: Plym. r; St Vaast + r; Helder r; VaderG and Maseskar + c. February:

round Scotland r, thence more or less common to the Skagerak; St Vaast +; along the

W. coast of Denmark; VaderS and Maseskar cc. March: N. of Scotland r; Plym. c;

Skagerak rr; Maseskar c. April, May: rare at some points in the North Sea; Maseskar +.

July: off Heligoland r; VaderO, Maseskar and Gullmarfjord re. September: Plym. c;

Helder cr; Skagerak r. October: Plym. c; VaderO +. November: Plym. c; Irish Sea r;

some points on the central North Sea r; round Jutland r; Skagerak r +. December:

Plym. c; VaderO +.

C. excentricus Ehb. — This species occurred in November 1898 from 62° N. 8° W.

to 60° N. 4°W.
January: St Vaast c. February: Plym. re; St Vaast c; in the North Sea together

Avith C. concinnus. March: N. of Scotland r; Plym. cc +; Helder r. April: Helder r.

September: Skagerak r. November: Irish Sea c; W. of Schleswig c; Skagerak r. December:

Maseskar r.

C. oculus iridis Ehb. — Arctic species, which was seen abundantly in November

1898 at Vestmanna 5 and in February 1899 at the Faroes.

January: M&seskar +. February: E. of Firth of Tay +; St Vaast rr; W. of Jut-

land c; S. of Norway r; Maseskar c. March: N. of Scotland r; Skagerak and Mase-

skar + r. April, May: central North Sea r; Skagerak r. November: Plym. +; Skagerak r.

December: Plym. +.
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C. polychordus Gran. — Arctic species, which was found in July 1898 S. of Ice-

land and in October at the FarOes.

February: W. of Schleswig r; Skagerak and M^seskar r; S. of Norway r. March:

Skagerak and M^seskar + r. April, May: NE. of Scotland c; 56° N. 6° E. r. November,

December: Skagerak, VaderO and M&seskar r.

C. radiatns Ehb. — January: Vadero and M^seskar r. February: round Scotland,

thence to S. Norway, Skagen and the Danish W. coast; Vader5 rr; St Vaast r. March:

N. of Scotland r; Plym. +. April, May: British E. and W. coasts; Danish coast; M^se-

skar r. June: Skagerak rr. August: Irish Sea r. September: Skagerak rr. November:

Irish Sea + c; round Scotland; off the Dutch coast; W. of Jutland; Skagerak r.

C. stellaris "^ov^n. — February : W. of Jutland r. March: Skagerak r. June: 59° N.

5° E. r. November: rare above the Fisher Bank; M&seskar r. December: M^seskar r.

Ditylum Brightwellii West. — January: St Vaast + c; Helder r; MSseskar +.

February: St Vaast + r; Helder rr\ along the W. coast of Denmark to Skagen r; S. Nor-

way r. March: Plym. r +; St Vaast r; Helder +. April, May: N. and E. of Scotland r;

Plym. + r; Helder r; along the W. coast of Jutland to Skagen cc. July: Plym. r; Skagen r.

August: Plym. r. Septeinber : Skagerak r. October: Skagerak, Vader5 and M^seskar r.

November: Plym. r; Irish Sea r; banks W. of Denmark c; Skagerak +c r; SW. of Norway r.

December: VaderO and M&seskar r.

Eucampia zodiacus Ehb. — January, February: St Vaast r. March: St Vaast r;

Helder r +. April: Helder c; 56° N. 6° E. cc; M^seskar +. September: Helder r. October:

Plym. re. November: W. of Jutland rr; Skagerak + r.

Guinardia flaccida Castr. — February: off the Dutch coast rr. March: Plym. +;
Helder c. April, May: Plym. ccr; Helder c; W. of Denmark r; from 56° N. 1° and 6° E.

to Skagen cc. June: Plym. r; Helder +; Skagerak + r. July: Helder c. August: E. of

Scotland?'. September: Vlyra. +;Skagevsk + r. (9c<o6er; Plym. c r; Skagerak +. November:
Irish Sea +; E. of Newcastle and in the central Nortli Sea r; rather common above the

whole 50-metre plateau of the North Sea; Skagerak + ?; M^seskar r. December: Vaderd
and Maseskar r.

Lauderia annulata Cl. — March: Skagerak rr. April, May: Vlym. +; more or less

common round Scotland and thence to the Danish Peninsula; MS,seskar c; VaderS r.

October: Plym. r. November: Irish Sea ?•; Skagerak r. December: Maseskar r.

Leptocylindrus danicus Cl. — February: M4seskar r. March: Skagerak and Mase-
skar r. April, May: Plym. r; sparingly N. of Scotland; common S. of Norway (58° N.
4°—7°E.), but rare at 59° N. 2°E.; common at 55° N. 6°E.; rare above the Fisher Bank;
MSseskar r. June: VaderO r.
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This species was found in May and June 1898 abundantly at the FSrOes, less

common there in July.

Lithodesmium undnlatum Ehb. — July: Helder r. August: Plym. r. September:

Helder c.

Navicula membranacea Cl. — February: St Vaast rr. April, May: E. of Scotland rr.

Nitzschia delicatissiina Cl. — April, May: 56° N. 7°E. +.

N. seriata Cl. — February: Miseskar +. March: Skagerak and VaderO r. April,

May: N. and E. of Scotland; S. of Norway r; W. Skagerak r; 55° N. 6° E. r.

This species was seen in 1898 October at 61°— 63° N. 5°—10° W. (r).

Rhizosolenia alata Btw. — April, May: bl°—60° N. 1° E. r. August: Skagerak rr.

October: Plym. r.

R. atlautica H. Feb. — November: W. of Jutland and in the Skagerak rr.

R. calcar avis Schulze. — April, May: Skagerak and Maseskar r. July: off Heligo-

land and W. of Denmark r. August to December: Skagerak, VaderO and M^seskar r.

R. (alata yar.) corpulenta Cl. — July to October: Plym. + c.

R. deiicatiila Cl. — February: St Vaast rr.

R. (alata var.) gracillima Cl. — May: 58° N. 3° E. +. June: Skagerak rr; Mascskar + c.

July, August: Plym. cccr; Irish Channel c; N. of Jutland c; Skagerak rr; VaderO + r;

Maseskar + cc. September to December: Skagerak, VaderO and Maseskar + r.

R. robusta Norm. — January: Plym. r. March: Plym. r. August: Plym. r. Sep-

tember: Plym. c. November: 55° N. 6° E. r.

R. oMusa Hensen. — March: Maseskar rr. May: 61° N. 1° E. r.

R. semispina Hensen. — January, February: Vadero and Maseskar r. March:

Skagerak, VaderO, Maseskar cr. April, May: 61° N. 1° E. r; round Scotland r; 58° N.

4° E. c; N. of Jutland c; Vader5 and Maseskar c +. June: MAseskar r. July: W. of

Denmark +.

This arctic species was seen in October 1898 S. of Iceland, in March 1899 abun-

dantly at 49° N. 9° W. and in April at 49° N. 7° W.

R. setigera Btw. — February: St Vaast rr. March: Helder r; Skagerak r. April,

May: E. of Scotland r; Skagerak r; Helder r. September to December: Skagerak + r.
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R. Shruljsolei Cl. — January to March: St Vaast r +. April, May: Plym. + c;

Helder r; 56° N. 6° E. r; central North Sea, at some points r; Skagerak and Miseskar + r;

some points E. of Scotland r. June: Plym. + r; M&seskar + r. July: Helder c; W. of

Schleswig e. October to December: Plym. + r; Vader5 r.

R. StolterfotMi H. Per. — January: St Vaast +. February: St Vaast +; Helder rr.

March: Helder +. April, May: Plym. rr; Helder r; 56° N. 6° E. r; sparingly from Firth

of Tay to the Skagerak. Jime: Plym. r; Helder r cc. July: Plym. re; Helder cc. Sep-

tember: Skagerak rr. October: Plym. re; Skagerak r; M§,seskar and VaderS +. November:

Irish Sea +; off the Dutch coast c; Skagerak rr; SW. of Norway r.

This species was seen in January to March 1898 W. of Africa, 12°—21°N. 19°—

18° W., in April the same year at the Azores and the Engl. Channel, in September at

the Shetlands (abundantly). Thus a southern neritic species, which goes both W. of

England to the Shetlands and through the Engl. Channel along the continental coast of

the North Sea to the Skagerak.
-"o"-

R. styliformis Btw. — February: along the W. coast of Denmark r. Ajml, May:
from 61° N. 1°E. to 58° N. 4° E. r; area between Firth of Tay, Skagen and 55° N. 6° E.,

rare in the NW., abundantly in the S. and E.; VaderO +; MSseskar cc r. June: Maseskar r.

July: W. of Denmark +. August: Plym. r. September: Skagerak c. October: Plym. r;

VaderQ r. November: above the 50-metre plateau of the North Sea, as a rule r; Skage-

rak + r; SW. Norway r.

This species occurred in March at the Azores and from 41° N. 21° W. to 49° N. 9° W.

Skeletonema costatum Ghev. — January: M&seskar r. February: St \'aast r +;

VaderO +; M&seskar r. March: Plym. r; Helder + r; Skagerak + r; Maseskar r. April,

May: Plym. cc; N. of Scotland r; 56° N. 7° E. r. July: Maseskar r. August: Plym. cc;

Maseskar r. September to December: Skagerak, VaderO, and Maseskar c r.

This species was seen in August 1898 at Vestmanna 5 and the Shetlands.

Stephanopyxis turgida Grev. — April, May: 56° N. 6° E. +; W. of Denmark c; N.

of Jutland r; Maseskar r; E. of Scotland rr. October to December: Plym.; Skagerak,

VaderO and Maseskar r. (In November: Irish Sea rr; E. of Newcastle r.)

This species was found in November 1898 at 51° N. "20° W. and in January 1899

at the Canaries.

Streptotheca thamesis Shrubs. — January: St Vaast +. February: St Vaast +;
Helder and N. of the Dutch coast + r. March: St Vaast +; Helder r; N. of Scotland r.

August and October: Plym. r. November: off the Dutch coast rr; Irish Sea and Irish

Channel r.

This species was seen in March and April 1899 at 48°—50° N. 6° W., in March
1898 at 45° N. 36° W.
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Thalassiosira gelatinosa Hensen. — January: St Vaast r. February: St Vaast r;

Mj\seskar r. March: Plym. r; St Vaast r; Helder rr; Skagerak rr. April, May: 56° N.
7°—8° E. r. November, December: Skagerak, Vadero and Maseskar rr.

Arctic species, which occurred in April 1898 abundantly S. of Iceland, in June

1899 at 69° N. 13° W. and in deep-sea collections from 65° N. 1° W.

T. gravida Cl. — January: St Vaast rr. February: St Vaast rr; VaderS and

M&seskar cr; S. of Norway +. March: Plym. + r; Skagerak cr; Vader5 and MS,seskar + r.

Ajjril, May: E. of Scotland to Newcastle r; 56°—57° N. 0°— 1°E. c; 56° N. 6° E. +; W.
of Denmark r; Plym. + c. October: Plym. c r.

Arctic species, that occurred from March to October 1898 at the Faroes, in 1899

March sparingly at 66° N. 20°—24° W. and more abundant at 65° N. 24° W., in April

abundantly at the FarOes and in May at 61° N. 1° W. c.

T. Nordenskioldii Cl. — January: M&seskar rr. February: Vadero and MS,seskar cr;

S. of Norway r. March: whole Skagerak cr. April, May: W. and N. of Scotland r; E.

of Scotland, r at some points; 56° N. 6° E. +; N. of Jutland r; Vadero and MS,seskar rr;

Plyra. c. November and December: Skagerak and M&seskar rr.

Arctic species, which occurred in May and June 1898 abundantly N. of Iceland,

in May abundantly at the Farftes. In April 1899 it was seen at the FarOes (r c).

Thalassiotbrix Prauenfeldii Grun. — January: VaderO and MS-seskSr + c. February:

St Vaast + c; Skagen r; VaderS and Maseskar + c; S. of Norway c. March: Skagerak

and Maseskar r. April, May: S. of Norway c; Maseskar rr; 56° N. 7"^— 8° E. r. June:

Skagerak and Maseskar r +. July: MS,seskar rr. September to December: Skagerak and

Maseskar r. (In December c at VaderO and MS.seskar.)

Northern species, which occurred in November 1898 from S. Iceland to the Shet-

lands, as a rule sparingly.

T. longisslma Cl. & Grun. — January: VaderO c; MS,seskar rr. February: 58° N.

2° E. r; S. of Norway r; Maseskar r. March: VaderO and Maseskar r. April, May:
58° N. 4° E. r; 57° N. 1° E. c, thence rare towards Skagen; Maseskar rr.

Arctic species, which in November 1898 occurred as far to the south as between

50° N. 10° W. and 47° N. 42° W., in April 1899 at 44° N. 15° W. It has about the same

seasonal distribution as Calanus finmarchicus.
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Geographical and Seasonal Distribution of the plankton

organisms of the North Sea in 1899.

A. Forms that, as a rule, are confined to tlie space above
the 50-metre plateau on the bottom.

1. From January: Euterpe acutifrons (to February, but reappeared in November),

Tintinnopsis beroidea (to May, but reappeared in November), (Chcetoceros curvisetus and

C. didymus in the Engl. Channel to March), Biddulphia mohilensis (to May, reappeared

in September).

2. From February: Biddulphia aurita (to March), Rhizosolenia Stolterfothii (to

July, reappeared in November), Streptotheca thamesis (to March, reappeared in November).

3. From March: Asterionella japonica (to May), Cerataulina Bergonii (to June

I'eappeared in November), Chcetoceros danicus (to May), Eucampia zodiacus (April, re-

appeared in September), Rhizosolenia setigera (to May).

4. P'rom April: Phasocystis Pouchetii (to June, also above the 200-metre plateau),

Chcetoceros densus (to September), Ditylum Brightwellii (reappeared in November), Guinardia

flaccida (to July, reappeared in November), Rhizosolenia Shrubsolei (to July), Stephanopyxis

turgida (to May).

5. From June: Podon polyphemoides.

6. From July-August: Oikopleura dioica, Evadne spinifera Acartia bijilosa, Isias

clavipes, Cyttarocylis serratus, Tintinnopsis campanula, T. ventricosa, Noctiluca miliaris,

Lithodesmium undulatum, Rhizosolenia calcar avis, Bacteriastrum varians.

7. From November: Labidocera Wollastonii, Rhizosolenia robusta.

B. Forms that, as a rule, are confined to the space above
the 100-metre plateau.

1. Spring-forms, or such as occur in April-May.

Southern forms; Northern forms:

Ceratium tripos. Gonyaulax spinifera.

Lauderia annulata. Peridinium depressum.

P. ovatum.

Chcetoceros borealis.

var. Brightwellii.

C. decipiens.
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2. Summer-forms, or such as occur in July-August.

Southern

:

Northern

:

Podon intermedius. Acartia longiremis.

Anomalocera Patersovii. Cyttarocylis denticulata.

Centropaffes typicus.

Oithona plumifera.

Amphorella Steenstrupii.

Acanthometron quadrifolium.

Ceratiurn furca.

C. macroceros.

3. Winter-forms, or such as occur in November (February).

Southern

:

Northern

:

Acanthochiasma fusifornie. Limacina halea.

Distephanus speculum. {Acartia longiremis.)

Halosphcera viridis. Dinophysis acuta.

Ceratiurn bucephalus.

C. Forms tliat occur in the spring above the 100-metre plateau, in the

summer or winter above the 50-metre plateau.

1. Occurring in the summer above the 50-metre plateau:

Southern

:

Northern

:

Evadne Nordmannii. Calanus jinmarchicus.

Acartia Clausii. Centropages hamatus.

Oithona similis. Temora longicornis.

Ceratiurn longipes.

2. " Occurring in the autumn or spring above the 50-metre plateau:

Southern: Northern:

Paracalanus parvus (November). Pseudocalanus elongatus (Winter).

Ceratiurn fusus (Jan., Febr.). Fungella arctica (Febr.).

Diplopsalis lenticula (Nov.). Chcetoceros debilis (Spring).

Bhizosolenia styliformis (Nov.). Coscinodiscus concinnus (Sept.).

C. radiatus (Nov.).

C. excentricus (Nov.).

D. Forms, which occur chiefly in the eastern part of the North Sea.

Fritillaria horealis. — Febr. Metridia hibernica. — Febr.

Clione limacina. — Jan. Pleurohrachia pileus. — Jan., April.

Podon Leuckarti. — May. Piychocylis acuta. — Jan., March.

K. Sv. Vet. Akad. Handl. Band 34. N:o 2. 5



34 p. T. CLEVE, THE PLANKTON OF THE NORTH SEA, ENGLISH CHANNEL, ETC.

Tintinnus acuminatus. — Nov.

Plectophora arachnoides. — Nov.

Dinobryum pellucidum. — April.

Achnanthes seriata. — Febr.

ChcBtoceros constrictus. — Febr., April, May.

C. contortus. — April, May.

C. diadema. — Febr.; Sept.—Dec.

C. hiemalis. — Febr., May.

C scolopendra.— Jan. to May; Sept., Nov.

C. seiracantha. — March; Nov.

All are arctic or northern species.

The following are of southern origin:

Microsetella atlantica. -

Ceratium lineatum. —
Rhizosolenia gracillima.

C. socialis. — Febr., March; Nov.

Coscinodiscus polychordiis. — Fehr., April; Nov,

C. stellaris- — Febr. March; Nov.

Leptocylindrus danicus. — April, May.

NitzscMa seriata. — Febr., May.

Rhizosolenia semispina. — Jan., May.

Thalassiosira gravida. — Febr., May.

T. Nordenskioldii. — Jan. to May.

J'halassiothrix Frauenfeldii. — Jan. to May.

T. iongissima. — Jan. to May.

— June.

Febr., July.

— May to December.
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Species excluded from the Table I.

The North Sea in February 1899.

FritUlaria borealis LOHM. V^ 57°53'N. 3° 8' E. r; ^^2 56° 44' N. 7° 22' E. v.

Bathyporeia pelagica BATE. 2/2 57° 5' N. 8° 33' E. rr.

Froto pedata Leach. V^ SS'Sl'N. 7° 44' E. rr; V2 55° 32' N. 6° 45' E. r; 3/2 55°48'N. 7° 29' E. rr.

Centr'opages hamatus LiLLJEB. V^ 53° N. 4° 30' E. and 62° 30' N. 3° 57' E. r.

Euterpe acutifrons DANA. "/2 52° 52' N. 4- 19' E; '^h 57° 31' N. 9° 26' E.; V2 56° 27' N. 7° 53' E., everywhere r.

Metridia hibernica Brady & Kobts. */2 56°17'N. 1°11'W. »-; Va 57° 1' N. 5° 35' E + ; V2 57°10'N.

6°46'E. rr; V2 57° 19' N. 8°7'E. +.
Microsetella atlantica Brady & EOBTS. V2 66° 17' N. 1° 11' W. r; */2 56°26'N. 0°10'E. r; V2 57°10'N.

6° 46' E. r.

Oithona plumifera Baird. V2 66° 26' N. 4° E. rr; V2 56°39'N. 5° E. +.
Evadne Nordmannii Lov^N. V^ 62"30'N. 3° 67' E. rr.

Sagitta arctica AuRIV. V2 56° 8' N. 2° 32' W. rr; V2 56°17'N. 1° U'W. r; ^h 56°19'N. 0' 44' W. rr.

Fungella arctica Cl. V2 56° 39' N. 6° E. rr; '"/a 62° 52' N. 4° 19' E. rr; ^^ 57^ 40' N. 9" 57' E. rr;

Vio 57° 31' N. 9° 26' E. r.

Ptychocylis acuta BRANDT. ^2 57°63'N. 8' 8' E. +; 58°12'N. 4° 4' E. rr.

Tintinnopsis heroidea Stein. Vs 57°53'N. 8° 8' E. r; V2 57°14'N. 8 32' E. r; '^/'2 56° 48' N. 7° 29' E. rr.

Tiniinnus Steenstrupii Clap. & Lachm. V2 57° 63' N. 8° 8' E. rr; ^h 56M3'N. 3 3' E. rr; V2 66° 39' N.

5°E. rr.

Acanthochiasma fusiforme Hkl. ^2 68° 25' N. r51'E. +.

Acanthometron quadrifolium Hkl. V2 68°12'N. 4° 4' E. rr.

Dictyocha fibula Ehb. V2 56° 39' N. 5° E. r.

Ceratium lineatum EHB. V2 67°53'N. 8° 8' E. r; V2 66°.26'N. 4° E. +.

Dinophysis Jiomunculus Stein. V2 57°19'N. 8°7'E. rr.

Peridinium ovaturn POUOHET. ^/2 67°63'N. 8° 8' E. r; ^^/2 64°57'N. 7°43'E. r.

Actinocyclus Ehrenlergii Kales. V2 57° 51' N. 9° 50' E. + ; "A 58° 12' N. 4° 4' E. + ; V2 57° 34' N. 9° 41' E. r.

Biddidphia aurita Lyngb. '72 57° 40' N. 9°57'E. r; V2 54°35'N. 8 5'E. c.

Chwtoceros borealis Btw. ^/2 57° 63' N. 8° 8' E. r.

var. Brightwellii Cl. ^2 67° 61' N. 9° 50' E. rr\ V2 56°39'N. 6° E. r.

C. constrictus Gran. ^2 67° 53°' N. 8° 8' E. r.

C. curvisetus Cl. Va 57°53'N. 8° 8' E. r.

C. diadema Ehb. V2 57°53'N. 8 8'E. r; ^h 55° 8' N. 7° 33' E. r.

C. hiemaiis Cl. V2 67 5.3' N. 8° 8' E r.

C. Schilttii Cl. Va 57° 34' N. 9°41'E. rr; ^2 56°13'N. 3° 3' E. rr; ^2 56° 39' N. 5°E. r; ^2 57°31'N.

9° 26' E. r.

C. sGolopendra Cl. ^2 57° 53' N. 8° 8' E. r.

Coscinodiscus polychordus Gran. V2 67° 63' N. 8° 8' E. r; ^^2 57° 40' N. 9= 57' E. r
; V2 56° 27' N. 7° 53' E. r;

3/2 56° 48' N. 7° 29' E. rr.

C. stellaris ROPBR. V2 57°19'N 8'7'E. it.

Guinardia flaccida Castr. ""/a 54° 26' N. 5° 40' E. rr.

Streptotheca tlmtnesis Shrubs. ^"A 52°52'N. 4°19'E. rr.

Thalassiosira gravida Cl. V2 67-53'^. 8° 8'E. +.

T. Nordenskoldii Cl. V2 57° 63' N. 8° 8' E. r.

Thalassiothrix Fraumfeldii Grun. V2 67°51'N. 9° 50' E. r; Va 67 53'N. 8° 8' E. c.

T. longissima Cl. & Grun. V2 67°63'N. 8° 8'E. rr; 58°25'N. rSl'E. rr.
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Species excluded from the Table II.

The North Sea in April-May 1899.

Fritillaria borealis LOHM. ^7* 54"46'N. 5° 67' E. r.

Anomalocera Patersonii Tempt, ^/s 54° 15° N. 5° 11' W. rr.

Paraealanus parvus Claus. ^"A 57°14'N. 7° 6' W. r.

Temorella affinis POPPB. '/b 57°12'N. 9° 20' E. r.

Sagitta bipunctata Quoi & Gaim. ^S/^ 57° 45' n. 8'37'E. r; ^V* 56°30'N. 0° E. +

.

Cyttarocylis denticulata Ehb. ^7<t 58° 9' N. 4° 60' E. r.

Fungella arctica Cl. ^^/i 56° 17'N. 1°43'W. o-r; ^V* 56°30'N. 0° E. rr.

Tintiiwopsis beroidea Stein. Vb 66° 37' N. 6° 49' W. r; ^/b 54° 15' N. 5° 11' W. r; ^^/i 57° 39' N. 11° 26' E. r.

T. veniricosa Clap. & Lachm. ^°/i 66° 30' N. 4' 30' E. r.

Dictyocha fibula EHB. ^9/4 66°37'N. 1°16'E. r.

Ceratium bucephalum Cl. ^^i 56°49'N. 3° 45' E. rr; ^"/i 66'30'N. 4°30'E. r.

Dinophysis Michaelis Ehb. ^V* 57° 8' N. 7° 28' E. r.

Peridinium divergms Ehb. ^V* 58° 9' N. 4° 50' E. r.

P- Michaelis Ehb. ^^A 57° 8' N. 8° 30' E. r.

Xanthidium midtispinosum MOEB. ^"/b 64° 34' N. 5°48'E. r.

Phceocystis Pouohetii LA8H. ^^/i 68° 27' N. 1° 39° E. »; 30/4 56°30'N. 4° 30' E. r.

Cha;toceros borealis var. Brightioellii Cl. ^"A 66° 39' N. i°10'E. r; ^74 54' 46' N. 5°67'E. r.

C. constrictus Gran. ^74 57°39'N. ll°26'E. c; ^74 54° 45' N. 6° 67' E. r; 'A 57°12°N. 9°20'E. c.

C. contortus ScHtJTT. 29/4 67°39'N. li°26'E. c; ^0/4 56° 54' N. 7° 30' E. r; ^74 64°46'N. 5° 57' E. r.

C. criophilus Caste. ^9/4 57°47'n. io°33'E. r.

C. danicus Cl. 29/4 57»39'n. 11°26'E. c; ^oA 54°45'N. 6°67'E. r; ''lb 67°12'N. 9° 20' E. ccc.

C. diadema Ehb. 29/4 58°48'N. 2°3'W. r; '74 68'40'N. 4°37'W. r; '74 56°14'N. 7°29'E. r.

C. laciniosus ScHtJTT. '7* 58° 40' N. 4° 37' W. rr.

C. teres Cl. 29/4 68° 27' N. r39'E. r; '7* 55°39'N. 1° 10' E. r.

Corethron hystrix Hbnsbn. ^7^ 58° 48' N. 2° 3' W. rr.

Coscinodiscus polycJiordus Gran. ^7* 58° 48' N. 2° 3' W. c.

Leptocylindrus danicus Cl. ^7* 58°48'N. 2° 3' W. +; '7* 57° 14' N. 7° 6"W. r; ^"/i 64° 46' N. 5°57'E. c.

Navicula membranacea Cl. ^7* 56°17'N. 1°4.3'W. rr; 274 56°37'N. 1°15'E. rr.

Nitzschia delicatissima Cl. '7* 55° 54' N. 7° 30' E. + .

Rhizosolenia alata Btw. ^74 56°37'N. 1° 15' E. r.

R. calcar avis SCHULZE. ^7^ 57°34'N. 9° 24' E. r.

R. setigera Btw. ^^/i 56°17'N. 1°43'W. »»•; ^74 56°37'N. 1° 15'E. r; 274 57'39'N. ir26'E. r.

Skeletonema costatum Grbv. '7* 58°40'N. 4°37'W. r\ '74 55°54'N. 7° 30' E. r.

Tlialassiosira gelatinosa Hensbn. '7* 66° 64' N. 7° 30' E. r.

Thalassiothrix Frauenfeldii Grdn. 7b 67°12'N. 9° 20' E. r.

Species excluded from the Table III.

The North Sea in July-August 1899.

Acartia bifilosa Gibsbr. Vs 53"28'N. 4°39'E. /.

A. longiremis LiLLJEB. '^^ji 67° 11' N. 8° E. r; *'77 66° 15' N. 4° 9' E. +; 'V 57" 44' N. 10° 52' E. r-

'7? 67° 7' N. 8°28'E. c.

Isias clavipes Boeck. 29/j 55 7' n. 7^36'E. +; ^7' 66°69'N. 7° 37' E. +; 78 66° 6' N. 6° 26' E. r.

Oithona plumifera Bairp. ^V' 57°63'N. 0° 6' W, rr; ^7? 56° 54' N, 2°23'E. r.
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Tomopteris helgolandica Grbff. ^V? 57° 53' N. 0° 6' W. rr.

Pleurobrachia pileus Fabric, ^y, 570 53- j^ q= g, ^ ^.. ao/g 55= ^5' ]sf_ 50 47- -yy^_ ^_
Cyttarocylis ^errata MCEB. 20/^ 550 i5'j^_ 5° 47' W. 9t; ^a/g 53' 42' N. 2° 48' W. r- ^s/t 54° 13' N 8°4'E. «;

29/7 55° 7' N. 7°35'E. +.
Tintinnopsis campanula Ehb. 'V 57°44'N. 10° 52' E. r; 29/7 54°13'N. 8° 4' E. +.
Tintinnus subulatus Ehb. ^V' 54°13'N. 8° 4' E. +.
Acanthoma Miilleri Hkl. ^•'/s 56°15'N. 5° 47' W. rr.

Noctilnca miliaris SUKIE. ^9/, 55''59'n. 7°37'E. c; Vs 53°28'N. 4°39'E. ccc.

Halosphcera viridis SCHMITZ. ^Vs 58°14'N. 6° 54' W. +.
Ceratium tripos var. bucephala Cl. ^7' 55° 54' N. 2° 23' E. /•.

Dinophysis Michaelis (Ehb.) Adeiv. ^''A 57° 25' N. 9° 6' W. r.

D. Vanhoffenii Ostenf. ^^h 57° 53' N. 0° 6' W. rr; ^"/i 57°25'N. 9° 6' E. r.

Gonyaulax spinifera CLAP. & Lachm. ^7' 65° 7' N. 7° 35' E. rr.

Peridinium Michaelis Ehb. ^V' 67°53'N. 0° 6' W. r; ^^h 57°25'N. 9°6'E. r.

P. oeeanicum Vanhopfen. ''^/i 57°53'N. 0° 6' W. rr; s"/? 56° 57' N. 7°37'E. rr; ^'>/i 54°13'N. 8° 4' E. c.

P. pallidum OSTENF. ^V 57° 53' N. 0° 6' W. r.

P. pellucidum. Bergh. ^^/s 58° 42' N. 2° 48' W. r.

Pyrophacus horologium Stein. ^V? 57°53'N. 0° 6' W. rr; ^^h 60° N. 1°E. rr; ^^/s 58°25'N. 0° 28' E. r»'.

Xanthidium hystrix Cl. ^''/t 57°25'N. g'e'E. rr; ^V 57° 44' N. 10° 52' E. rr.

X. multispinosum M(EB. ^^8 57°38'N. 7°2'E. r.

Bacteriastrum varians Ladder. ^7' 54°13'N. 8° 4' E. ccc.

Chcetoceros curvisetus Cl. ^V' 57°44'N. 10°52'E. rr.

C. decipiens Cl. ^o/g 55- ^5/ j|_ 5= 47/ yv^_ ^^

C. densus Cl. ^Vs 58° 42' N. 2° 48' W. r; ^V? 54°13'N. 8° 4' E. +.
CoscinodisGus concinnus W. Sm. ^V 54°13'N. 8°4'E. r.

C. radiatus Ehb. ^o^'s 55°15'N. 5°47'W. rr.

Ditylum Brightwellii WEST. ^Vt 57°44'N. 15°52'E. rr.

Guinardia flaccida Castr. ^Vs 68°42'N. 2° 48' W. +.

Rhizosolmia calcar avis Schdlze. ^V 64°13'N. 8° 4' E. r; ^V 55°69'N. 7° 37' E. +.

R. semispina Hensen. ^^7 55° 7' N. 7° 35' E. +.

jR. Shrubsolei Cl. ^s/, 66° 7' n. 7° 35' e. c.

R. Styliformis Btw. 2^7 55° 7° N. 7°35'E. +; ^Vt 55°59'N. 7°37'E. +.

Species excluded from the Table IV.

The North Sea in November 1899.

Centropages hamatus Lilljeb. V" 55° 40' N. 4° 48' E. r.

Labidocera Wollastonii LvBB. ^ju 56°48'N. 6°1'E. r.

Metridia hibernica Braby & Roberts. V" 57°34'N. 9° 21' E. r.

Oithona plumifera Baied. V" 57°10'N. 3° 48' E. rr; ^ii 56°48'N. 6°1'E. rr.

Podon intermedius Lilljeb. V" 57° lO'N. 3°48'E. r.

Limacina balea Moller. V" 56° 24' N. 4°25'E. +; V" 57°48'N. 6° I'E. c; V" 67° 10' N. 7° 40' E. c.

Amphorella Steenstrupii Clap. & Lachm. V" 67° 54' N. 6° 51' E. rr; V" 56° 24' N. 4°25'E. rr; V" 55°

58' N. 7° 2' E. rr.

Cyttarocylis denticulata Ehb. V" 68°19'N. 0° 65' W. +.

Tintinnopsis beroidea Stein, "/ii 54°14'N. 6° 6' W. r.

T. campanula Ehb. ''/u 54°14'N. 5° 6' W. r.

Tintinnus acuminatus Clap. & Lachm. 7" 57°54'N. 6°51'E. rr.
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Plecto'phora araahnoides CLAP. & Lachm. V" 58°19'N. 0° 55' W. rr; V" 67° 34' N. 9°21'E. rr.

Nociiluca miliaris SUR. Vn 57° 2' N. 8° 9' E. r.

Dictyocha fibula Ehb. V" 57°54'N. 6° 51' E. r; Vn 54' 14' N. 5° 6' W.; V" 57° 2' N. 8"9'E. r.

Ceratium lineaium Ehb. V" 65°i;rN. 0° 36' W. +; V" 57° 10' N. 7° 40' E. r.

Dinophysis Michaelis (Ehb.) Auriv. V" 67°31'N. 8° E. rr; V" 66° 27' N. 6° 22' E. rr.

Peridinium pallidum Ostenf. V" 64°14'N. 5° 6' W. r; Vii 65° 68' N. 7° 2' E. rr.

Xanthidium multispinosum McBB. */" 66°48'N. 2° 24' E. rr; V" 52°68'N. 4° 25' E. rr.

Bacteriastrum varians LAUDER. V" 67° 2' N. 8' 9' E. rr.

CeratauUna Bergonii H. Per. "/ii 57°54'N. 6°61'E. r; Vii 52° 58' N. 4 25' E. r.

Chmtoceros horealis Btw. '/h 57° 64' N. 6°6rE. r.

C. Gontortus ScHtJTT. Vii 67°64'N. 6°51'E. +.

C. curvisetus Cl. ^/ii 67° 54' N. 6°51'E. +; V" 67° 34' N. 9°21'E. r; Vn 67° 30' N. 9°20'E. rr.

C. debilis Cl. '^In 57° 54' N. 6°61'E. +.

C. didymus EHB. ^ii 57°54'N. 6°5l'E. rr; Vii 64° 14' N. 6'6'W. r.

a Schuttn Cl. Vu 56°36'N. 1°7'E. rr; V" 57°34'N. 9°21'E. r; V" 65°27'N. 6' 22' E. r; 7n 54

32' N. 5° 38' E. rr.

C. scolopendra Cl. V" 67°54'N. 6°51'E. rr.

Coscinodiscus stelUaris RoPER. Vn 65° 27' N. 6° 22' E. r.

Euoampia zodiactis Ekb. V" 67° 2' N. 8° 9' E. rr.

Lauderia annulata Cl. "/ii 54°14'N. 5° 6' W. r.

Rhizosolenia atlantica H. Per. V" 67° 2' N. 8° 9' E. r; V" 55°58'N. 7° 2' E. r.

K. gracillima Cl. Vu 67°54'N. 6°51'E. r.

R. rohusta NORM. V" 55° 27' N. 6° 22' E. r.

R. Shrubsolei Cl. ^ii 67° 54' N. 6°51'E. r.

Stephanopyxis turgida Grev. "/h 64° 14' N. 6° 6' W. r; 55° 13' N. 0° 35' W. r.

Species excluded from the Table V.

Maseskar 1899.

Fritillaria borealis Lohm. ^V^ '>'\ ^'V* ^- Plectophora araahnoides GhkV. &hAGRM. '^*,'i r; ^'/i" 'S

Parathemisto oblivia Kroybr. */i rr. '/ii r.

Proto pedata Leach. Vi +; ^'/u »'»' Dictyocha fibula Ehb. ^7^ ^; '^^^ ».

.^car^m bifilosa GiBSBR. ^^/i r. Ceratium lineatum Ehb. ^*/i2 r.

Anbmalocera Patersonii Templ. ^^/i r; ^'/s +. DiplopsaKs lenticula Bergh. '''/lo rr.

Euterpe acutifrons Dana, '^/i r; ^/a r. Gonyaulax spinifera Clap. & Lachm. '/ii rr.

Labidocera Wollastonii Lubb. */» r. Peridinium pellucidum Bergh. V* '^'

Metridia hibernica BRADY & RoBTS. */i r. Protoceratium reticulatum Clap. & Lachm. ^"/s r;-.

Microsetella atlantica Brady & Robts. ^'/h »'• Pyrophacus horologium Stein, ^"/s rr.

Oithona plumifera Baikd. Vi; ^Vi- Dinobryum pellucidum LsVAIflD^B.. */i + ; ^V* + ; ^"/s r.

Temorella afiinis POPPE. ^/7 r. Xanthidium brachiolatum M(EB. ^V'' ''; ^h ''•

Podon polyphemoides Leach. ^^|^ +. X. hystrix Cl. ^Vi ''; V" ''•

Limacina balea MOLLER. Vi <•'« -^'- multispinosum M(EB. ^"/s rr; '^/v ?•; ^''/s r?-.

Ptychocylis acuta BRANDT. "'Vi; '"/s r. Chmtoceros criophilus Castr. ^'/i r; '/ii rr.

Tintinnopsis beroidea Stein, ^/i r; V* r. (7. laciniosus ScHUTT. '/ii c; "/ii r.

T. fistularis M(BB. ^^/t r; ^^/s r. (7. similis Cl. *'/ii r; *^/i2 r.

7'. ventricosa Clap. & Lachm. ^V* r; i*/i2 r. C^. subtilis Cl. '"/s ''•

Tintinnus acuminatus CLAP. & Lachm. ''/12 rr. C. teres Cl. i'*/^ r; ^''/2 r; '/n r.

Acanthometron quadrifolium Hkl. *V' ''• Coscinodiscus excentricus Ehb. ''/12; 'V12, ^^12 r.
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Coseinodisous radiatus EllB.

''/ii /•; ^'/ii »'.

C. utellaris Roper, '/h ^; ^'/n ^; ^^/i2 ?" ^^/is ^.

Eucampia zodiaciis Ehb. ^V* +; ^V* +; ^'A ''»"-

Lauderia annulata Cl. ^^4 c; ^V* c; ^^/i2 r.

Leptort/lindrus danicus Cl. ^'/a r-r-; ^^/s »•; V* r; ^^jb r.

1/3 + ; "/s f ; */4 r.Nitzschia seriata Cl. ^^^ +

:

Rhizosolenia obtiisa Hbnsen. ^*/s rr.

R. StolterfothU H. Pee. V" +•

Tlmlassiosira gelatinosa Hensen. '7^ ''; '/" "'i '**/i2 ?;

Species excluded from the Table TI.

Plymouth 1899.

CoryocBus venustux Dana. ^*/" ''"''•

Isias clavipes BOECK. ^*/e r.

Microsetella atlantica Bkady & Robts.

Onccva media GlESBR. */i2 and '^jn rr.

I'/i

8/120. minuta GlESBK. ^'/i r; '/a r\

0. suhtilis GiBSBR. '/s rr.

Parapontella brevicortds Bkady. ^"/s rr; *'''/4

Amphorella suhulata Ehb. ^^/t r.

Cyttarocylis Claparedii V. Dad. ^/s r.

Tintinnopsis beroidea Stein. ^"/^ '';

T. ventricosa Clap. & Lachm. '/^ +

;

Dinophysis acuta Ehb. ^^/s rr.

X). homunculus Stein. ^V^ »"''•

Peridinium exiguum CL. ''/s rr.

P. Michaelis Ehb. ''/s rr.

P. pelhieidum Bergh. ^'A rr.

='/3+.

2*/5 +

:

P. vexans Murray & Whitting. ^/e

Xanthidium hystrix Cl. ^/s r; ^'/e »"r;

Cerataulina Bergonii H. Per. ^"/e r; ^'

Chcetoceros debilis Cl. *^/4 +; ^'/4 r;

C. furcellatus BAIL. "A r; ^','4 r.

C. Lorenzianus Grun. ^''/s r.

C. socialis Lauder. ^Vi" + •

Corethron hystrix Hensen. ^^s »'.

Coscinodiscus radiatus Ehb. ^Vs + •

Lauderia annulata Cl. */4 4- ; ^'/lo r,

TAthodesmium undulatum Ehb. ^'/s r

Rhizosolenia alata Btw. ^"/i" »"

Streptotheca thamesis SHRUBS, ^^/s r;

Thalassiosira gelatinosa HENSEN. ^"/s

T. Nordenskioldii Cl. 12/4 c; 274 +;

rr; V^ r.

^/s rr; '^/s r.

V' + ; 'Vs +

.

"/8 +

.

'/lo r.

r.

^jb rr.

Species excluded from the Tahle Til.

St Vaast la Hogue 1898—1899.

Acartia Clausii GlESBR. Ve +

.

Centropages hamataa Lilljbb. */6 7

Oithona similis Claus. ^/n +.

Pseudoealanus elongatus BOECK. ^l6 r

Peridinium oceanicum Vanhoff. ^^/e r.

Bellerochea malleus Btw. V" *"; ^'A' "'•

Chcetoceros borealis BTW. ^'/i rr.

(7. oontortus ScHUTT. 7^ 'S ^^/^ +

21/1 r; 16/3 +.

6/2 ,,.

6/, ,,.

6^2 7-^^

28/2 15
73

'/7 r; ^V* r.

C danicus Cl. ^/t r; ^/s r.

C. Schattii Cl. "/s rr.

Coscinodiscus radiatus Ehb.

Leptocylindrus danicus Cl.

Navicula tnem,branacea Cl.

Rhizosolenia setigera Btw. ^V^ ''''; "/^ ''•

Skeletonema cosiatum Grev. V^ +; ^V^ J"; Vs r.

Thalassiothrix Frauenfeldii Grun. ^/a + ; ^^/a c.

Species excluded from the Tahle VIII.

Helder 1899.

Pseudoealanus elongatus BOECK. ^/i r; V Peridinium ovaium POUCHET. '^/4 r.

Poio)i polyphenwides Leach, ^a/e ,.. Pyrophacus horologium Stein. ^Vs r; '/g r; i^/g
r.

Tintinnopsis ventricosa Clap. & Lachm. Vs c; 1^9 '• Hexasterias problematica Cl. ^73 r.
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Xanthidiuin hystrix Cl. ^V^ '•

Asterionella japonica Cl. "/s rr.

Bacteriastrum varians Laudee, ^*

Chwtoceros danicus Cl. "/a r.

C. decipiens Cl. ^/e rr.

C. diadema Ehb. ^J2 r; ^'/a cc.

6". didymus Ehb. "/t 9\

17/g ,.. 30^3 ,.. 13/^ ,,.

C. Schiittii Cl. "A +; "A +.

C. ^erf.s Cl. V2 rr; ^'/s ^•

Coscinodiscus excentricus Ehb.

Lithodesmium undidatum Ehb. "A r; ^Vs" »"; ^Vs «

Rhizosolenia setigera Btw. "/s r; ^'/5 r.

Skeletonema costatum Grbv. '"/^ ''! 'V^ +
Thalassiosira gelatinosa Hbnsen. ^'/a rr.

Species excluded from the Table IX.

Vaderoboda 1899.

Fritillaria horealis LOHM. ^'/s c.

Clione limacina Phipps. ^/i rr.

Limacina balea Moll, "/i r; ^Vi" +
Metridia hibernica BRADY & ROBTS. ''/12 rr.

Oithona plumifera Baiud. "/i r; ^^/2 rr.

Temorella affinis POPPB. 'V^ r.

Podon intermedius LiLLJEB. ^'/o ».

Tomopteris helgolandica Gheff. ^/i2 rr.

C. laciniosus ScHUTT.

C. seiracanthus GRAN.

C. teres Cl. ^V^ '''')

Vii rr; V" +; ^Vi2

8/3 r; ^'/i2 r.

3/8 Vii r.

Coscinodiscus oculus iridis EuB. ^/i r;

C. polychordus Gran. ^V^ + ;
^^'12 +

.

C. radiatus Ehb. ^/i r; ^/s r.

Eucampia zodiacus. ^"/lo r; "/ii rr.

Lauderia annulata Cl. ^V* '*•

Ptychocylis acuta Brandt. ^Vi "'i ^V^ rr; ^'/s ». Leptocylindrus danicus Cl. ^'/s r;

Tintinnopsis campanula Ehb. ^V' ''! '"/i" "'

Tintinnus acurninatus Clap. & Lachm. ^^/i2 s-r.

Acanthometron quadrifoHiim EIkl. '/s r.

Ceratium lineatum Ehb. ^"/lo ?; ^^/lo r.

Dinophysis acuta Ehb. '^'7 rr.

Xanthidiuni hystrix Cl. ^V' '"

Achnantes tceniata Grun. *^/2 ?».

Biddulphia mohilensis Bail, ^/i rr; '"/ii rr; "/12 r»'.

Cerataulina Bergoiiii H. Per. ^V' ''''

Chcetooeros danicus Cl. "/s c; ^^/s cc.

-16 r.

Nitzschia seriata Cl. ^/s r; ^^/s r; ^/u r.

Rhizosolenia delicatnla Cl. ^^ja rr.

R. setigera Btw. ''/ii r; ^Vi2 r.

R. Shrubsolei Cl. ^^i" 'S ^/n '"

H. Stolterfothii H. Per. "/lo +.

Thalassiosira gelatinosa Hensen. ^'/i^ r.

T. gravida Cl. ^V^ c; 28^'2 J,. V3 +.

Thalassiothrix longissima Cl. & Grun. *^/i

'^/e rr.

"/3 r;
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Table I. The North Se

Date
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ia February 1899.
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Table I (continued). The North Se

Bate . ....
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in February 1899.

4
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Table II. The North Sea

Month . .
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n^-April—May 1899.

5
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Table II (continued). The North-Sea

Month .
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a April—May 1899.

5



50 f. T. CLEVE, THE PLANKTON OE THE NOUTH SEA, ENGLISH CHANNEL ETC.

Table II (continued). The North. Sea

Month ."

.

Date

Lat. N.

30

56° 30'

30

56° r

30

55° 39' 55°

29

57° 39'

29

57° 47'

Long. 4° 30' E. 2° 48' E. 1°10' E. 0° 29' W. 11° 26' E, 10° 33' E.

Temperature

Salinity .

6,5 6,3

34,96 35,10 35,10 34,79 23,12 33,20

Acartia Claasii Giesbe

A. longLTemis Lilljeb.

Calanus fininarcliicus Gunn. .

Centropages hamatus Lilljkb.

Oithona similis CtAUS

Psendocalanns eloDgatus Boeck .

Temora longicornis 0. F. MiJLi..

Evadne Nordmannii Lovi;N

Halosphaera viridia Soumitz

Ceratium furca Duj

C. foBUs Duj.

C. longipes Bail.

C. macroceros Ehb.

C. tripos NiTzscH ....
Dinophysis acuta Ehb. . .

Gonyaulax spinifera Clap. & Laohm.

Peridiuium depressum Bail.

P. ovatum PouciiET ....
P. pellucidum Beugu .

Asterionella japonica Cl.

Biddulphia mobilensis Bail. . .

Cci'ataulina Bergonii H. Per. . . .

Chsetoceros atlanticus Ci,. . .

C. borealis Btw. . .

C. curvisetns Cl.

C. debilis Cl. .

C. decipiens Cl. . . .

C. densus Cl. .

C. didymus Ehb

C. hiemalis Cl

C. scolopendra Cl

Coscinodiscus concinnus W. Sm.

C. ocnlus iridis Ehb. .

C. radiatus Ehb

Ditylum Brightwellii Wert

r

r

+

r

.+

r

r

r

r

+

r
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in April—May 1899.

i
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Table II (continued). The Nortli Sea

Month . .
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n April—May 1899.

4
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Table III. Tlie North Sej

Month

1)111/

Lat. N
Long

Temperature

Sali'iiiti/

Oikopleura dioica FoL

Acartia Clausii Gibsbb

Aaomalocera Pateraonii Bkady & Eobts

Calanus finmarcMcus Gunn

Centropages hamatus Lilljee

C. typiciis Kboyer

Corycicus anglicus LuBBOCK

Oithona similis Glaus

Paracalanus parvus ClauS

Psendocalanus elongatus Bobok ....
Temora loagicornis 0. F. Mull. . . .

Evadne Nordmannii Lov^N

E. spinifera P. E. Mull

PodoD intermedius Lilljeb

Sagitta bipunetata Quoi & Gaim. . . .

Cyttarocylis denticulata Ehb

Tintinnns Steenstrupii Clap. & Laohm.

Acanthometron quadrifolium Hkl. . .

Ceratium furca Duj

C. fusus Duj

C. longipes Bail

C. macroceros Ehb

C. tripos NiTzsOH

Dinophysis acuta Ehb

Diplopsalis lenticula Beegh

Peridinium depresaum Bail

P. divergena Ehb

Rhizosolenia gracillima Ol

Planktontype

7

67° 53'

0° 6' W.

15,1

34,iir;

25 26

60° <il° 3'

1°E, 2° 10' E.

20

55' 16'

5° 47' W.

c

+

c

Tp.

14,,s 14,20 13,2

35,41 35,08 34,28

8

21

66° 42'

21

58° 14'

7° 18' W. 5 54' W.

14,2

34,Cfi

+

c

+

cc

+

+

c

+

r

cc

+

Tp.

rr

r

Ns.

cc

c

cc

c

S. Ns.

13,9

o.'i.n.-)

58° 42'

S 48' W.

11,4

;ir),o(i

rr

+

Ns. Nr
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in July—August 1899.

! 8
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Table III (continued). The Nortli Sea^

Month , .
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in July-August 1899.
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Table IV. The North Sea

Date
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in November 1899.

8
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Table IV (continued). The North Sea

Date . . ... ... . ...
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in November 1999.

5



62 p. T. CLEVE, THE PLANKTON OF THE NORTH SEA, ENGLISH CHANNEL, ETC.

Table '^

Month
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laseskar 1899.

5
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Table V (continuec

Month . .
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:aseskar 1899.

5
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Table V]

Month
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lymoutli 1899.

B
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Table VI (contim

Month ...
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i»lymoutli 1899.

6

6
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Table "V

Month .
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Helder 1899.

5
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Talble

Month

.
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Vaderoboda.

6
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Table IX (continu

Month .
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Vaderoboda.

6

12


