
I- I

KON GLI (i A SVENS K A

VETENSKAPS-AKADEMIEN

HANDLING A R

NY FÖLJD.

T R ETIOND E F J E R I) E B A X D E T.

STOCKHOLM
Kl/XGL. BOKTRYCKERIET. P. A. NORSTEDT it SÖNER

1901



INNEHA LL
A F T H E TIONDEFJEllH E B A N 1) E T.

1. Cleve, P. T. Notes on some Atlantic Plankton-organisms. With VIII plates.... sid. 1— -1-1.

i. The Plankton of tlie North Sea, the English Channel and the

Skagerack in 1899 1— 77.

o. Report on the Plankton collected by the Swedish expedition to

Greenland in 1899 ..... • 1— 22.

4. Sjöstedt, Y. Monographie der Termiten Afrikas. Mit 9 Tafeln » 1— 236.

5. Fries, R. E. Beiträge zur Kenntniss der Siid-Amerikanischen Anonaceen. Mit

7 Tafeln » 1— 59.

G. Lindman, C. A. M. Beiträge zur Gramineenflora Siid-Amerikas. Mit 15 Tafeln.. 1— 52.

7. Malme, G. O. Die Asclepiadaceen des Regnellschen Herbars. Mit 8 Tafeln » 1— 102.

8. Lindström, G. Researches on the visual organs of the Trilobites. With 8 plates. 1— 86.



KONGL. SVENSKA VETENSKAPS-AKADEMIENS HANDLINGAR. Bandet 34. II

rt^

JTIE PLANKTON
OF

THE NORTH SEÅ, THE ENGLISH CHÅNNEL AND THE SKAGERAK

IN 1899

BY

P. T. C LE VE.

COMMUNICATED 1900, APRIL 11.

STOCKHOLM
KUNGL. BOKTRYCKERIET. P. A. NORSTEDT & SÖNER

1900



For the hydrographical researches of Pettersson 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. Natiiorst, 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 colleeted almost every week, during the whole year at Plymouth,

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

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

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 colleeted almost every

week at Måseskär and Väderöboda, 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. Ffandl. 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. ni. 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 Halosphmra 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 specic-,

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 Ceratvum 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 interruingled with

Halosphcera.

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 Avere 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. m. 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

preyails 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-pkmkton. 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 Iihizosolenia gracillima was met with.

IV. The North Sea in November 1899.

Above the 100-metre plateau of the bottom there prevailed tripos-plankton, which

was more richly represented in the eastern parts than along the Engiish 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 tho plankton will be exauiined for certain periods witli

reference to the prevailing plankton types.

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

Halosphcera oecurred in the north at Vaderö, where also Clione limacina and Thalassiothrix

longissima were seen onee, the last named abundantly. Some southern forms, whieh are

to be considered as reranants from the last period of 1898, for instance Protn pedata,

Paracalanus parvus, Sagitta, Ceratium b ucepltalarn, Dltylum Brightwellii a. o. disappeared,

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

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

aretie and northern species. The Coscinodiscus concinnus continued to be common duririg

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

March in the whole Skagerak and Cattegat to Öresund. 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 costatam.

C. socialis. Thalassiosira gravida.

C. scolopendra. T. Nordenskiöldii.

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 oecurred 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 Färöes 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 chmto-plankton.

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

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

At the end of the month Rhizosolenia styliformis appeared suddenly at Måseskär 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. Schiittii,
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Eucampia zodiacus. Lauderia annulata.

Guinardia Jiaccida. Rhizolenia Shrubsolei.

Ditylum Brighhvellii. Stephanopyxis turgida.

A t this season the euryhaline Centvopages hamatus, Acartia longiremis and A.

bijilosa reach their maximum.

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

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

Memalis.

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 balea 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. Schiittii. 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 VII. 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. Halosphcera appeared, but rarely, also Plecto-

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

Jiaccida, which were seen in the spring, reappear.

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

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

Biddulphia aurita. Coscinodiscus oculus iridis,

Chwtoceros borealis. C. polychordus.

C. constrictus. C. stellaris-

C. debilis. Rhizosolenia setigera.

C. diadema. Skeletonema costatum.

C. laciniosus. Thalassiosira gelatinosa.

C. scolopendra. T. Nordenskiöldii.

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

The soasonal changes in the plankton will be examined for certain periods witli

reference to the prevailing plankton types.

Period I. January 17 th to Marek 14 fh (30 fh
). Characteristic species are Biddulphia

mobilensis, Halosphcera viridis, Coscinodiscus concinnus and C. fxcentricus. 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 sonthern forms.

Among' the northern forms we note:

Fritillaria borealis. Chwtoceros teres.

Onccea minuta. Thalassiosira gelatinosa.

Chcetoceros decipiens.

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

only. The following northern species continue for the next period: Pseudocala?ius elon-

gatus, Peridinium ovatum and Thalassiosira gravida.

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

Centropages typicus. Parapontella brevicornis.

Corycceus anglicus. Chcetoceros Schiittii.

Euterpe acutifrous Corethron hystrix.

Onccea subtilis. Ditylum Brightwellii.

Paracalanus parvus. Rhizosolenia robusta (rr).

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

tinued during the following period.

Period II. April 4 th
to May 12th

. This period is remarkable for the abundance

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

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

boreal forms we note:

Pseudocalanus elongatus. Chcetoceros furcellatus.
Temora longicornis. Leptocylindrus danicus.

Peridinium ovatum. Skeletonema costatum.

P. pellucidum. Thalassiosira gravida.

Asterionella japonica. T. Nordenskiöldii.

Chcetoceros debilis.

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

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

middle of March, and took during this period a more decided aretie 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. Choztoceros curvisetus.

Euterpe acutifrons. C. didymus.
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Evadne Nordmannii. C. Schuttii.

Paracalanus parvus. Ditylum Brightwellii.

Parapontella brevicornis.

These southern forms cannot thus be assumed to have come in the company of

such forras as charaeterize the period III., and it seems probable that they were swept

down from the British coast by the northern flows.

Period III. May 24th
to July 19 th

. The arctic speeies had disappeared, almost

completely, hut beearae replaced by southern forms, e. g. Guinardia flaceida, which

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

forms we note:

Acartia Clausii. Chcetoceros densus.

Centropages typicus. Guinardia flaceida.

Oithona similis. Rhizosolenia Shrubsolei.

Paracalanus parvus.

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

solenia Stolterfothii.

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

the temperate Atlantic.

Period IV. July 24 tJl to August 18th
. Characteristic speeies is Rhizosolenia

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

some continued during the next period. Such forras were:

Coryceeus anglicus. C. didymus.

Euterpe acutifrons. C. Schuttii.

Cyttarocylis serratus.- Ditylum Brightwellii.

Tintinnopsis campanula. Rhizosolenia corpulenta.

Chcetoceros curvisetus.

Several of these speeies are the sarae as appeared in the spring together with

boreal forms. I presume therefore that the specirnens 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 24th—31st
. This short period is remarkable for the sudden

reappearance of boreal forms as Asterionella japonica, Cha>toceros 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 charaeterize the next

period.

Period VI. September 10 th to December 28th
. The raost characteristic speeies is

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

Fritillaria, borealis. Chcetoceros decipiens.

Onccea minuta. Coscinodiscus oculus indis.

Peridinium depressum. Thalassiosira gravida.

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

Halosphcera viridis. Guinardia fiaccida.

Biddulphia mobilensis. Lauderia anmdata.

Eucampia zodiacus. Stephanopyxis turgida.

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

The following southern forms iticreased in abundance or reached their maximum

during the period VI.:

Corycceus anglicus. Ulnzosolenia corpulenta.

Euterpe acutifrons. R. robusta.

Noctiluca niiliaris.

On the other hand the following decreased:

Acartia Clausii. Ckcetoceros curvisetus.

Centropages typicus. C. densus.

Paracalanus parvus. TJityluin Briglitwellii.

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 Plymouth

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

the nature of the plankton by periods.

Period 1. June 4th 1898. The prevailing plankton was the chceto-plankton, represented

by a great abundance of Ckcetoceros deeipiens. Plupocystis PoucJietii was also common.

As other boreal forms we note Centropages hamatus, Pseudocalanus elongatus, Temora

longieornis and Chaioceros 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 Ckcetoceros didymus, C. densus and Acartia Clausii.

Period II. June 12th to August 12 fh 18.98. The plankton consists chiefly of the

southern neritic species Rhizosolenia Shrubsolei and Guinardia fiaccida. Other southern

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

Cerataulina Bergonii. ( 'luetoceros Schuttii.

Ckcetoceros danicus. Eucampia zodiacus.

C. didymus. Rhizosolenia Stolterfothii.

The only boreal form is Leptocylindrus danicus. Whether Ckcetoceros contorius

be of northern or southern origin is at present doubtful.

Period III. Between September 6 th and October 6 th 1898. This period is remarkable

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

portance.

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

I I. reappeared, as C/urtoceros densus, C. didymus, Eueampia 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, Bacteriastmm varians, Belle-

rochea mallens and, in very great abundance, Cluetoceros 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 l
st to Marek 15 th 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, Eueampia, zodiacus, Rhizosolenia Shrubsolei and R.

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

The following new, non-aretie, species appeared:

Biddulphia mobilensis. Ditylum Brightirellii.

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

:

( 'entropages 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 boreaiis. T. gravida.

C. decipiens. Thalassiotlirix Frauenfeldii.

VIII. Helder 1899.

Accorcling to the variation in the composition of the plankton I distinguish the

following periods.

Period I. From January 3 th
to March 3rd . The most important species is the

boreal Biddulphia aurita. In its company there occurred, although sparingly, some other

northern forms, as Chcetoceros debilis, C. diadema and C. teres. The following derive

probably from Scotland: Biddulphia mobilensis, Coscinodiscus 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 Marek lV h
to April 13tJl

. This period is a transitiona] one, as

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

to have been conveyed by nothem currents:

Asterionella japonica. Chcvtoceros teres.

Chcetoceros debil is. Skeletonema costatum.

C. diadema. Thalassiosira gelatinosa.

The following species are of southern origin:

Cerataulina Bergonii. Guinarclia fiaccida.

Ditylum Brightwellii. Rhizosolenia Stolterfothii.

Eucampia zodiacus.

These southern species appeared at Plymouth much låter, i. e. between the 24th of

May and 19th of July.

Period III. From April 20th to Jane 2nä . During this period Phceocystis Pouchetii

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

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

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

the Engl. Channel.

Period IV. From June 9th to August 25th
. 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 Flurocystis. Other southern forms, that appeared during this period are: Oithona

similis, Tintinnopsis campanula, Cyttarocylis serrata, Cluetoceros densus, C. didymus, C
Schiittii and RJdzosolenia 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 l t}l
to 28th

. During this period Biddulphia mobilensis and

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

( Ixctoceros 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.

Appendicnlaria.

Fritillaria borealis Lohm. — Februari/: off S. Norway and W. of Jutland r. Marek:

Plym.*) r; Väderö c. April: 55° N. 6° E. r; Måseskär ?•. It reappeared at Plym. in Oc-

tober and November.

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

and 59° N. 2° E.

Oikopleura dioica Fol. — Februari/: W. of Jutland r. May: 60° N. LE. and 58° N.

4° E. c; 58° X. 9° E. r. July, August: Helder r\ E. of Xewcastle 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 limacina Phipps. Arctic species.

Januari/: Väderö rr.

Limacina balea Möller. Arctic species, which was seen in December 1898 from

64° N. 21° W. to 61° N. 6° W.
Januari/: Väderö rr; Måseskär cc. Juli/: 57° X. l

u
E. +. August: Skagerak r.

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

Skagerak r.
•

Amphipoda.

Bathyporeia pelagica Bate. — Februari/: W. of Denmark rr.

Parathemisto oblivia Kröyek. — January: Måseskär rr. July: 57° N. 1°—2° E. r.

This species occurred in October 1898 at the Färöes.

Proto pedata Leach. — Januari/, Februari/: W. of Denmark r; Måseskär r; VäderÖ + .

November: from the Engl. Channel to the W. of Jutland r; Skagerak r. December: Mäse-

skär r; Väderö +.

*) Abbreviation for Plymouth.
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Cladocera.

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

and advances in the spring, somewhat låter than Chcetoceros decipiens, towards fceland and

the Färöe Channel.

February: off the Dutch eoast r. April: Plym. r; Väderö c, r. May: Plym. c;

sparingly in the eastern North Sea, but as a rulc common from 60° N. 3
C
\V. and 61 \.

1° E. towards the Skagerak, where cc, r. June: 62°—59° N. 5° E. inore or less common;

Skagerak c. July-August: 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 Noveml>< r:

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

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

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

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

common; Skagerak rr +. September: Skagerak rr.

Podon intermedius Lill.ieb. — 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. Lenckartii G. O. Särs. — May: rare at 60° N. 1° E., 59° N. 2° E., SW. of Norwav;

Måseskär +. June: Skagerak + /'.

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

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

Copepoda.

Acartia bifllosa Giesbr. — April: Masijskär r. June: Skagerak r. AugusU 53°—54c
N.

4°—5° E.

A. Clausii Giesbr. — Januari/: Plym., Helder and Väderö r. February: the whole

North Sea, increasing in abundance towards the rnouth of the Skagerak. Mareh 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 western, 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 sometitnes found abundantly. September: Plym. + ; Skagerak r. Octobei : Plym. + ;
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VäderÖ and Måseskär 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., Väderö and Måseskär rr.

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

January to March: Skagerak rr. April: Väderö and Måseskär er. May: some

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

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

Skagerak rr. December: Måseskär r to +.

Auomalocera Patersonii Templ. — April: once at Måseskär r. May: 54° N. 5° W. r;

from 57°—58° N. 3° E. to 58° N. 5° E. July-August: from 62° N. 0° E. to58°N. 6° E. + ;

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

gerak rr. October: Väderö +.

Calanus finmarchicus Gunn. — January: Skagerak rr. February: above the 100

nietre 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; Väderö 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 Färöes 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 was 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: Färöes; Helder r; Skagerak + c. February:

off the Dutch coast r; Väderö +. March: St Vaast + ; Väderö rr. April: 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; Skagerak c, r. September: Väderö r +. November: Dogger Bank r; Skagerak rr.

December: Skagerak + c.

This species occurred as a rule more abundantly at Väderö than at Måseskär.

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

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

58° N. 4° E. +. June: Plym. + r. July-August: Plym. r\ Hebrides +; area between 61° N.

2°E., 55 34' X. 0°59'E., 56° N. 7° E. and Skagen more or less comnion; Skagerak r to c.

September: Plym. rr; 59° N. 5° E. +; Skagerak r to c. October, November: Måseskär and

Väderö c.
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Corycaeus anglicns Lubb. — January-Fébruary: Plym. r +, W. of Denmark r, Väderö

rr. March~April: Plym. r r<\ ./?////: Plym. c, some points in the central North Sea r;

\V. of Denmark + r. October: Plym. er; Väderö c,r; Måseskär + r. November: Plym. +;

area between 58° N. 2° E., Skagcti and 55° N. 6° K. ; Skagerak v. December: Plym. er;

Skagerak r.

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

Euterpe aentifrous Dana. — January-Fébruary: rare at Plym., St Vaast, Helder,

W. of Denmark to Skagen; Måseskär rr. Mardi 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; Måseskär rr.

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

Skagerak + r; Gullmarfjord r.

LaMdocera Wollastonii Lubb. — September: Måseskär »\ November: above the Fisher

Bank r; Skagerak r.

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

of Tay; 57° N. 5° 35'—8° T E. + r. March: 60° N. 5° W. r. November: W. Skagerak r.

December: Väderö rr.

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

Microsetella atlautica 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; Måseskär r.

This species oceurred in January at the Canaries and Madeira (also the Färöes), 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 Väderö and Måseskär. May, June: in deeper layers, very sparingly from

61° N. 1°E. to 67° N. 3° W. July, August: rare at 58° N. 0° W. and 56P N. 2°E.; Skage-

rak rr. November: central North Sea rr.

0. similis Claus. — January, February: Plym. r +; E. of Firth of Tay r; at 56
c
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. cec; also in the whole
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North Sea from Scotland and England to Jutland and Skagen; Sk»gerak r, cc. September:

Plym. and Helder c; 59° N. 5° E. +; Skagerak c,r. October: Plym. er; Måseskär and

Väderö c + . November: Plym. er; above the whole 100-metre plateau re; Skagerak + r.

December: Plym. + r; Måseskar c; Väderö +.

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

0. liiiniita Giesbr. — Januari/ to Marek: Plym. rr. December: Plym. r.

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

abundantly at 46° N. 11° W.)

Paracalanus parvus Claus. — Januari/: Helder r; Skagerak c r. Februari/: from

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

Marek, April: Plym. +. June: Plym. cc; Helder v; Skagerak rr. Juli/, 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 er. October: Plym. cc, r; Väderö c. November: Plym. r; from N.

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

Heligoland c; Skagerak er. December: Plym. + r; Måseskär and Väderö c + .

This species was seen in March at 33°—37° N. 32°— -ili VY., in April at 37
J
N. 9° W.

and 48°—50° N. 9°—5° W.

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

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

Sea, at Iceland, the whole year at the Färöes, whence it spreads to the Shetlands and

Scotland.

Januari/: St Vaast and Helder r; Skagerak + c. Februari/: Plym. +; Helder r; off

the Dutch coast + ; round Scotland r; area Newcastle, Skagen and 55° X. 8° E. c; Väderö rr.

March: Plym. ?; St Vaast + ; Skagerak rr. April: Plym. r +; Maseskär and Väderö

+ r. May: Irish Sea +; at 60° N. 1° E. +; between Scotland and Skagerak, more or less

abundant; \Y. 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; \Y. of Denmark re;

Skagerak er. September, October: Skagerak c +. November: more or less common round

Scotland and thence above the 100 m. plateau to Skagerak, where -t- r; Väderö + c. De-

cember: Maseskär and Väderö c, +
This species occurred more abundantly at Väderö than at Måseskär.

Temora longicornis O. V. Mull. — Arctic species, which occurs from Iceland to the

lYuiies, the Shetlands and Scotland.

January: Si 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 Britisn and Danish coasts; Helder r; Skagerak + r. March: Plym. t r; Skage

rak r. April: Plym. cc; Helder r; Måsoskär + r. May: (>() X. 1 E. r; \Y. of Scotland -t ;

between Newcastle and the Skagerak r; SW. of Norway + ; Väderö c, r. Jane: 62°- 59 X.

5° E. c; Plym. r; Helder r\ Skagerak er. July-August: between the Shetlands and Nor-

way c; area between the Orkneys, Newcastle and Skageu c; Plym. r; Irish Sea v; Helder r;

niore or less common from Scheldt to Skagen; Skagerak er. September: Plym. »; 59 X.

."> E.; Skagerak r, c. October: Plym. r; Väderö and Måseskär cc +. November: area be-

tween the Orkneys, Newcastle and Skagerak, more or less common; Skagerak er; <>l'!' the

Dutch coast c. December: Väderö and Måseskär c, r.

This species was more abundant at Väderö than at Måseskär.

Temorella affinis Poppe. — Baltic species.

March: Skagerak rr. May: Väderö r. Jane: 57° N. 9° E. r. July: Måseskär r.

Annelida.

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

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

Cluetognata.

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

Sagitta bipnnctata 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 v. February: Plym. r; more or less common from Newcastle

to Skagerak and W. of Denmark; Väderö 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 er. September: Plym. r;

Skagerak c, r. October: Plym. c; Måseskär + c. November : Plym. r; common from Scot-

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

Ctenophora.

Pleurobrachia pilens Fabr. — Arctic species.

January: Väderö and Måseskär r. April: Måseskär r. July: 58° N. 0° W. r. August.

Irish Channel and Måseskär r. October and December: Väderö rr.

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

Anipliorolla Steenstrupii Clap. & Lachm. — This species was seen in January ;it

35 N. 9°W., in Mardi at 87° N. 26° W. and 44° N. 16° W., in May at 50° N. 33° W*.

February: centre of the North Sen 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.

Ainpliorclla subulata Ehb. — Neritic species, which occnrs 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; Måseskär v. December: Väderö rr.

C. serrata Möb. {Ptychocylis 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 ?•;

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

Fungella aretica Cl. (Kongl. Sv. Vet.-Akad. Handl., XXXII, n:o 3, Pl. 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 centre of the North Sea rr.

Ptychocylis acuta Biiandt. — January, Februa.ry: S. of Norway, Väderö, Måseskiir r.

Mardi: Skagerak r. July: Gullmarfjord c. +.

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

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

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

Helder +; off Heligoland +; Skagerak v; Gullmarfjord + r. September: Plym. +; Helder? 1

;

Skagerak c; Måseskär r. October: Skagerak r +. November: Irish Sea r; Skagerak rr.

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

T. iistularis MöB. — July, August: Gullmarfjord r. September: Skagerak r.

T. Lobiancoi v. Dad. — September: Skagerak rr.
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T. ventricosa Clap. iy Lachm. — Februari/: S. of Norway and above the Fisher

Bank r. Marek: Plym. +. April-May: Plym. +; central North Sea /•; Måseskär v. Augu t:

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: Måseskär r.

Tintinnns acuminatus Clap. & Lachm. (T. secatus Brandt). — July: Gullmarfjord r.

November: SW. of Norway rr. December: Måseskär and Väderö rr.

Radiolaria.

Acanthochiasma fusiforme 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 qiiadrifolium Hkl. — February: 58° N. 4° E. rr. July, August:

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

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

Plectophora arachnoides Clap. & Lachm. — January: Maseskär r. February: W. of

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

Måseskär and Väderö r. November: SW. and S. of Norway, Skagerak, Väderö and Måse-

skär r. December: Väderö r.

Rhizopoda.

Globigerina bulloides d'Orb. — May: 60° N. 1°E. r.

Cystoflagellata.

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

Plym. r; off the Dutch coast cec; 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.

Dietyocha fibula Ehb. - • February: 57° N. 5° E. r. April, May: 57° N. 1° E. r;

Måseskär r. July: Gullmarfjord rr. November: r at some spöts above the 50-metre

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

Disteplianus speculum Ehb. — February: r at some spöts between Newcastle and

S. Norway. April: Maseskär +. September to November: Skagerak r.
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Chlorophyllaceae.

Halosphrera viridis Schmitz. — January: Väderö and Måseskär c r. February:

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

Marek: Plym. + r; N. of »Scotland r; Skagerak ccr. April, May: between Scotland, SW.
Norway and Skagen, as a rnle rare; Maseskär + r; Väderö c. July, August: Hebrides +.

E. of Scotland v. 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; Måseskär r; Väderö +.

Dinoflagellatae.

Ceratium (tripos var.) bncephalum Cl. — January: Väderö and Måseskär + r. Fe-

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

\
r
äderö 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: Väderö + r.

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

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

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 er. July, August: Plym. + /; 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; Väderö r. November: Irish Sea c; area

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

rak + r.

€. fusus Duj. — January: Helder r; Väderö and Måseskär + r. February: Plym. r;

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

of Denmark c +. March: Plym. r; Väderö r. April, May: Plym. er; area between

60° N. 2°E., 57° N. 1° E. and Jutland, as a rule rare, but common at 59° N. 2°E.;

Måseskär + rr. June: Plym. re; Helder r; 59° N. 5° E. +; Maseskär + 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 er.

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

and the W. of Jutland; Skagerak er. December: Väderö r.

C. lineatum En b. — February: off S. Norway and on a spöt in the centre of the

North Sen. May: 58° N. 5° E. r. July: 58° N. 6° E. r. September to December: Skagerak r.
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C. (iripos var.) longipes Bail. — January: llddcr rr; Skagerak re. Februari/: area

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

r;ik + r. Marek: Skagerak r. April, May: from (!1°N. 1° M to S. Norwaj c; area be

fcween 58° N. 5°E., 57° N. 2° E. and 56
c

N. 3 E., od the whole rare; 55 N. 6 I-:, cc;

Skagerak + . June: S. and W. of Norway to 62° N. c; Skagerak c r. .//////, August: I 'lyra. +;

Irish Channel r; E. of Scotland r; 56° N. W. cc; 57 N. 1 K. 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; Måseskär c; Väderö + r.

C. (tripos var.) macroceros Ehb. — January: Väderö r. February: area between

58° N. 0° W., Newcastle, West Jutland and S. Norway, as a rule abundant; Väderö and

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

5° E. comraon 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. cec; Skagerak ccc. Sep-

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

November: very comraon över the whole 1U0 metre plateau, especially in the central and

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

C. tripos Nitzsch. — January: Väderö and Måseskär cc. February: Plym. +; be-

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

as well as W. of Jutland; Väderö c; Måseskär +- r. March: Väderö c r. April, May: area

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

dead; from 60° N. 1° E. to S. Norway (May) as a rule very common; Måseskär c; Väderö +.

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: Väderö 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 1...

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

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

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

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

Skagerak r. December: Skagerak r.

Dinophysis homunculus Stein. — February: 57° N. 8° E. rr. August: Plym. rr.

D. Michaelis (Ehb.?) Aubiv. — 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. Vanhöifenii Ostenf. — July, August: E. of Scotland r; Skagerak r. September:

Skagerak r.

Diplopsalis lenticula Bergh. — February: ö8° N. 4° E. r; some spöts between New-

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

September: Skagerak rr. October: Måseskär rr. November: Plym. r; 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: Väderö rr. April, Mag: between Scotland, Newcastle and the

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

Måseskär rr.

Peridininm depressum Bail. — January: Väderö and Maseskär r. Februarg: E. of

Scotland r; W. of Jutland r. March: Skagerak ccr. April, May: W. of Scotland; from

ii()°N. 1°E. to 58° N. 4°E. c; between Newcastle, S. Norway and Jutland + ; 55° N.

G°E. c; Väderö and Måseskär ccr. June: 62° N. 5° E. r; Väderö +. July, August: 56° N.

0° 30' W. c; between Firth of Tay and Skagerak r; W. Skagerak + r. September: Väderö r.

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

Måseskär and Väderö r. December: Plym. r; Maseskär r.

P. ftfrergens Ehb. — January: Skagerak rr. Februarg: between Newcastle and

Skagerak, as a rule r. April, Mag: 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 c r (maxim.). November:

Irish Sea r; between Scotland and the Skagerak r; Skagerak r.

P. exiguum Cl. (K. Sv. Vet, Akad. Hand!., XXXIV, N:o 1, p. 17, FL VIII, f. 5). —
August: Plym. rr.

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

58° N. 7°E. v, Skagerak rr.

P. oceanicum Vanhöffen. — July: off Heligoland c; E. of Scotland r; N. of Jutland r.

P. ovatum PouCHET. — February: S. of Norway r; W. of Schleswig r. March:

Plym. r; N. of Scotland v. April, Mag: Plym. r; Helder r; \\. of Scotland r; between

Firth of Tay, Newcastle and Skagerak c. September: S. of Norway r. October: Plym. r.

November: Plym. r.

P. pallidura Ostf. — July: 58° N. 0° E. r. September: Skagerak rr. November:

Irish Sea /; E. of Jutland r.
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P. pellncidum Bergh. — April, May: follows /'. ovaturn in the North Sea, bal rarer;

Plym. rr; Måseskär r. July: Grullinarfjord r. August: Orkneys r.

P. yexans Mukkay A; Wmitting. — June, August: Plym. rr.

Pyrophacus horologinm Stein. - February: North Sen, rare among tripos-plankton.

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

November: a1 sorae spöts between Scotland and the Skagerak.

Cystae.

Hexasterias problematica Cl. — March: Helder r.

Xanthidinm brachiolatum Möb. — July to September: Skagerak rr.

X. hystrix Cl. — Janna///: Maseskär rr. May: Plym. r; S. of Norway rr. June:

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

X. mnltispinosiini Möb. — May: 55 X. 6° E. r; Måseskär r. August: W. and E.

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

Flagellatse.

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

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

Dinobryimi pcllnndnm Levander. — April: Väderö cc\ Måseskär +. May: Måse-

skär r.

Diatomaceae.

Achnantb.es tseniata Grun. -— February: Väderö rr.

Actinocyclus Ehrenbergii Ralf. — Mareli: N. of Scotland r. June: Skagerak r.

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

Plym. rr. April, May: NE. of Scotland r; Plym. cc; W. of Denmark, common between
55°—50° 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: \V. of Jutland r.
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Biddulphia aurita Lyngb. — Januan/: St Vaast r; Helder r; Väderö and Måseskär r.

Februari/: St Vaast r; Helder + ; W. of Schleswig c; at Skagen r; Måseskär and Väderö c.

March: St Vaast r; Helder cc r; Skagerak + r. April: Skagerak rr. December: Måseskär r.

B. mobilensis Bail. — January: Plym. r; St Vaast +; Helder r; Väderö and Måse-

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

round Scotland r. Marek: Plym.ce; S:t Vaast r; Helder r; N. of Scotland r. April, May:
Plym. c; Helder r; W. of Denmark r; Måseskär r; K. and \Y. of Scotland. September:

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

;

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

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

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

Jätte: Plym. r; Helder rr; Skagerak r. July: Plym. +; Måseskär r; Väderö 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 Måseskär + r.

Chaetoceros atlanticus Cl. — February: area between 58° N. 2° E.. 5G° N. 3° E. and

Skagen r. Marek: 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; Väderö and Måseskär rr. February:

S. of Norway and Måseskärv. Marek: Måseskär r. April, May: 60°—61° N. 1°—2° E. r;

the North Sea between 58° and 54° N., not rare, most common in the central part; Måse-

skär r; Väderö r. June: Skagerak r. July: Gullmarfjord r. October: Väderö and Måse-

skär r. November: SW. of Norway r; Skagerak rr; Måseskär + . December: Väderö and

Måseskär + r.

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

March: Måseskär r. April, May: GL°N. 1° E. r; 56° N. 1° E. r; 55° N. <;° E. r; Måse-

skär rr. June: Skagerak, Väderö and Måseskär r. July: Gullmarfjord r. October: Mase-

skär r. November, December: Skagerak + r.

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

Vestmanna ö, in October the same vear at the Färöes. It was seen in 1899, April and

May, at the Färöes, in May at 61° N. 6° W.

January: Måseskärv; February: S. of Norway r; Väderö and Måseskär + C. Marek:

whole Skagerak cc. April, May: 58° N. 4° E. +; 58° N. 7° E. cc; 57°—58° N. 9°— 11
U
E. c;

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

December: Väderö +.

C. contortus Schött. — January, February: Väderö and Måseskär r. March: Skage-

rak c +; Väderö c +; Måseskär r. April, May: 58° N. 4°— 7° E.; 55°—56° N. 6°-7°E. r;
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Skagerak c; Måseskär c r. Jane: Skagerak +. Juli/: Gullmarfjord. August—October:

Skagerak and Måseskär er. November: SW. of Norway /; Skagerak cc. December:

Väderö r.

r

riiis species appeared in August 1898 at the Färöes and in September at the

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

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

C. curvisetus Cl. — Januari/: St Vaast cc, Måseskär r; Februari/: St Vaast c;

Väderö and Måseskär r; S. of Norway r. Marcli: St Vaast cec; Väderö r. April, May:
Plym. + r; Irish Sea r; W. of Scotland r; E. of Scotland +; 55°—56° N. 6° E. r; Väderö +.

June: Skagerak c +. July: at Skagen r; Gullmarfjord r; Väderö er. August: Plym. cc + ;

Skagerak er. September: Skagerak er. October: Plym. +; Skagerak c. November: SW.

of Norway +; Skagerak ee. December: Plym. r; Väderö c.

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

Skagerak, Väderö and Måseskär cc, N. of Jutland c. June: Skagerak and Maseskär c.

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

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

comraon in the Baltic to Åland.

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

Iceland to the Färöes, where coinmon, in 1899, April and May, abundantly at the Färöes.

Februari/: Väderö and Måseskär er; Helder r. Marrh: Skagerak and Måseskär c;

Helder ccr. April. May: G1
U
N. 1°E. r; round Scotland c; W. of Denmark r; Helder rr;

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

S. of Norway + (Nov.).

C. (leeipiens 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

Ö W. r and 44° N. 15° W. r, but abundantly S. of Iceland and

at the Färöes.

January: Plym. r; St Vaast r; Skagerak v. Februari/: St Vaast v; E. of Scotland r;

S. of Norway /; Skagerak + r. March: Plym. er; St Vaast <•; \. of Scotland rr; Skage-

rak ee r. April, May: G1°N. 1° E. r; 58°—59° N. 1°—2° E. cec; 58° N. 4°—7° E. + r;

5G° N. 6° E. r; 55°—56° N. 7° \V. c; Skagerak ee r; Plym. er. June: Helder rr; Skagerak rr.

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

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

Plym. +; Måseskär rr; Väderö + r.

C. rtensus Cl. — January to Mardi: 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 Mäseskär and Väderö +; 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. + ; Måseskär rr; Väderö +. No-
vember: 56° N. 4° E. to Skagerak; SW. of Norway rr; Måseskär r; Väderö +. December:

Måseskär and Väderö r.

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

47° N. 8°W..

Chaetoceros diadeina Eiib. — January: Måseskär r. Febrnar//: Helder r; W. of

Schleswig r; Måseskär and Väderö c +; S. of Norway r. Mardi: Helder cc; Skagerak ccc.

April, May: N. of Scotland r; Måseskär +; 55° N. 7° E. r. June: Måseskär rr. October:

Måseskär r. November: Skagerak er.

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 Färöes.

C. didymus Ehb. — Januari/: Plym. r; St Vaast c. Februari/: St Vaast + ; some

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

Måseskär r. Jul//: Helder r; Gullmarfjord rr. August: Plym. r +; Skagerak r. Sep-

tember: Skagerak c; Måseskär cc; Väderö r. October: Skagerak, Väderö and Måseskär + C.

November: Irish Sea r; Skagerak cc r; SW. of Norway rr. December: Måseskär +; Väderö r.

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

This is a characteristic arctic, neritic species.

C. hiemalis Cl. — Februari/: S. of Norway and at Måseskär r. March: Skagerak + c.

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

Skagerak rr; Måseskär +. September: Måseskär + . October to December: Skagerak + c

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

Skagerak, Väderö and Måseskär c r.

C. Lorenzianus Grun. — August: Plymouth r.

C. Schuttii Cl. — Februari/: central North Sea r; Skagerak r. March: Plym. r.

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

Väderö +. August: Plym. + c; Skagerak and Måseskär cc. September: Skagerak and

Måseskär cc; Väderö r. October: Måseskär cc; Väderö r+. November: W. of Denmark r;

57° N. 1°E. r; Väderö c.

C. scolopendra Cl. — January: Måseskär r. Februari/: Väderö, Måseskär and S. of

Norway + rr. March: Skagerak er. April, May: Uebrides +; Shetlands r; N. of Scot-

land r; central North Sea r; N. of Jutland r; Måseskär r. July: Gullmarfjord. September

— November: Skagerak, Väderö, Måseskär and S. of Norway er.

C. seiracanthus Ghan. — March: Väderö rr. November: Skagerak rr. December:

Väderö rr.
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C. similis Cl. — Mardi: Skagerak rr. November: r.

C. socialis Lauder. — Arctic species, which was found in -Inne 1898 abundanth

S. of Iceland.

February: Väderö and Måseskär er. March: very common in tlie whole Skagerak.

August: Måseskär r. September: once very common at Måseskär. October: Plym. +.

November: Skagerak c r.

C. suMilis <'l. — August: Måseskär r.

C. teres Cl. -- Arctic species, found in August 1898 at the Färöes, in March 1899

N. of Iceland, in April at 4 (J° N. 7° \Y\, in May at Vestmannaö (c), the Färöes (v) and at

61° N. 1°E. (r).

February: St Vaast +; Helder rr; Väderö and Måseskär rr. March: Plym. + c;

St Vaast r: Helder r; Skagerak er. April, May: 58° N. 2
:

E. r; 56° N. 1 E. r; Plym. +.

November: Skagerak, Väderö and Måseskär r.

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

Coscinodiscus concinmis W. Sm. — This species occurred abundanth' at the Färöes

from September 1898 to May 1899.

January: Plym. r; St Vaast + r; Helder r; Väderö and Måseskär + c. February:

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

W. coast of Denmark; Väderö and Måseskär cc. March: N. of Scotland ;•; Plym. c;

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

.ful;/: off Heligoland r; Väderö, Måseskär and Gullmarfjord re. September: Plym. c;

Helder er; Skagerak r. October: Plym. c; Väderö +. November: Plym. c; Irish Sea r;

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

Plym. c; Väderö +.

C. excentricus Eiib. — This species occurred in November 1898 from 62° N. 8° W.
to 60° N. 4°W.

January : St Vaast c. February: Plym. r c; St Vaast c; in the North Sea together

with 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:

Måseskär r.

C. oculus iridis Ehb. — Arctic species, which was seen abundantly in November
1898 at Vestmanna ö and in February 1899 at the Färöes.

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

land c; S. of Norway r; Måseskär c. March: N. of Scotland r; Skagerak and Måse-

skär + 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 Färöes.

February: W. of Schleswig r; Skagerak and Måseskär r; S. of Norway r. Marek:

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

December: Skagerak, Väderö and Måseskär r.

C. radiatus Ehb. — January: Väderö and Måseskär r. February: round Scotland,

thenee to S. Norway, Skagen and the Danish W. coast; Väderö rr; St Vaast r. Marek:

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

skär r. June: Skagerak rr. August: Irish Sea r. September; Skagerak rr. November:

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

C. stellaris Roper. — February: W. of Jutland r. Marek: Skagerak r. June: 59° N.

5° E. r. November: rare above the Fisher liank; Måseskär r. December: Måseskär r.

Ditylum Briffhtwellii West. — January: St Vaast + c; Helder r; Måseskär +.

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

way r. Marek: 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. September: Skagerak r. October: Skagerak, Väderö and Måseskär r.

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

December: Väderö and Måseskär r.

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

Helder r +. April: Helder c; 56° N. 6° E. cc; Måseskär +. September: Helder v. October:

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

Guinardia flaccida Castr. — February: off the Dutch coast rr. Marek: 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 r. September: Plym. +; Skagerak + r. October: Plym. er; Skagerak +. November:

Irish Sea +; F. of Newcastle and in the central Noi'th Sea r; rather common above the

whole 50-metre plateau of the North Sea; Skagerak + r; Måseskär r. December: \'äderö

and Måseskär r.

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

common round Scotland and thence to the Danish Peninsula; Måseskär c; Väderö r.

October: Plym. r. November: Irish Sea r; Skagerak r. December: Måseskär r.

Leptocylradrns danicus Cl. — February: Måseskär r. March: Skagerak and Måse-

skär 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;

Maseskär r. June: Väderö r.



KONGL. sv. VET. AKADEMIENS HANDLINGAR. HAND. 34. N:o 2. 29

Tliis spccies was found in May and June 1898 abundantly al tli<' Färöes, less

coinmon there in July.

Lithodesmium andniatum Ehb. — July: Helder r. August: I 'Kin. r. September:

Helder c.

Navicnla membranacea Cl. — February: St Vaast vt. April, Ma;/: E. of Scotland rr.

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

N. seriata Cl. — February: Måseskär +. March: Skagerak and Väderö r. April,

Mii//: X. and E. of Scotland; S. of Norway r; \\ . Skagerak r; 55 X. l> E. r.

Tliis species was seen in 1898 October at 61°— 63° N. 5°— 10° W. (/•).

Rhizosolenia alata Btw. — April, May: 57°—60° N. 1° E. r. August: Skagerak rr.

October: Plym. r.

R. atlantica H. Per. — November: W. of Jutland and in t lie Skagerak rr.

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

land and W. of Denmark r. August t<> December: Skagerak, Väderö and Måseskär r.

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

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

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

Ju///, August: Plym. cccr; Irisli Channel c; N. of Jutland c; Skagerak rr; Väderö + r;

Måseskär + cc. September to December: Skagerak, Väderö and Måseskär + r.

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

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

R. obtusa Hensen. — March: Maseskär rr. Ma//: 61° N. 1° E. r.

R. semispina Hensen. — January, February: Väderö and Måseskär r. Mardi:

Skagerak, Väderö, Måseskär er. April, May: 61° N. 1° E. r; round Seotland r; 58° N.

4° E. c; N. of Jutland c; Väderö and Måseskär c +. June: Måseskär r. July: W. of

Denmark +.

This aretie species was seen in October 1898 S. of Iceland, in Mardi 1899 abun-

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

R. setteera Btw. — February: St Vaast rr. Marek: Helder r; Skagerak r. April,

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

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

sonie points E. of Scotland r. Jane: Plym. + r; Måseskär + r. Jul.//: Helder c; \V. of

Schleswig c. October to December: Plym. + r; Vädcrö r.

R. Stolterfothii II. Per. — Januari/: St Vaast + . Februari/: St Vaast + ; Helder rr.

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

of Tav to the Skagerak. June: Plym. r; Helder r cc. Jul//: Plym. re; Helder cc. Sep-

tember: Skagerak rr. October: Plym. re; Skagerak r; Måseskär and Väderö +. November:

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

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

IS \Y., in April the same year at the Azores and the Eng]. 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.

R. styliformis Btw. — Februari/: along the W. eoast of Denmark r. April, May:
from 61° N. 1° E. to 58° N. 4° E. r; area between Firth of Tav, Skagen and 5ö

c
N. 6° É.,

rare in the NW., abundantly in the S. and E. ; VäderÖ +; Måseskär cc r. Jane: Måseskär r.

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

VäderÖ 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. (J° W.

Sk< iletoiicma costatum Gkev. — Januari/: Måseskär r. Februari/: St Vaast /•+;

Väderö +; Måseskär r. March: Plym. r; Helder + r; Skagerak + r\ Måseskär r. April,

May: Plym. cc; N. of Scotland r; 56° N. 7° E. r. Jul//: Måseskär r. August: Plym. cc;

Maseskär r. September to December: Skagerak, Väderö and Måseskär er.

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

Stei»hanop.vxis turgida (Juev. — April, Ma//: 56° N. 6° E. +; W. of Denmark c; N.

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

\ ."idei-ö and Måseskär r. (In November: Irish Sea rr; E. of Neweastle r.)

This species was found in November 1SH8 at 51° N. 20° W. and in January 1899

at the Canaries.

Streptotheca thamesis Shrubs. — Januari/: St Vaast +. Februari/: St Vaast +;

Helder and X. of the Dutch coast + r. March: St Vaast +; Helder /; N. of Scotland r.

August and October: Plym. r. November: off the Dutch eoast 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
f

N. 36° W.
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Thalassiosira gelatinosa Hensen. January: St Vaast r. Februari/: Si Vaasl r;

Måseskär r. March: Plym. r; St Vaast r; Ilelder rr; Skagerak w\ April, May: 56 N.

7°—8° K. ?. November, December: Skagerak, Väderö and Måseskär rr.

Arctic species, which occurred in A pri 1 1N98 abundantly S. of Iceland, in June

L899 at 69° N. 13° W. and in deep-sea collections from 65° N. 1° W.

T. gravida Cl. — Januari/: Si Vaast rr. Fébruary: St Vaast rr: Väderö and

Måseskär er; S. ofNorway +. March: Plym. + r; Skagerak er; Väderö and Måseskär + r.

April, May: E. of Scotland to Newcastle r; 56°—57° N. 0°—1° E. c; 56 N. 6 E. +; \V.

of Deninark r; Plym. + c. October: Plym. c:
Arctic species, that occurred from March to October 1898 at the Färöes, in 1899

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

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

T. Nordenskiöldii Cl. — January: Måseskär rr. Fébruary: Väderö and Måseskär er;

S. of Norway v. Marek: whole Skagerak cc. April, May: \V. and N. of Scotland c; E.

of Scotland, r at some points; 56° N. 6° E. +; N. of Jutian d r; Väderö and Måscskiir //:

Plym. c. November and December: Skagerak and Måseskär rr.

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

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

Thalassiothrix Frauenfeldii Gkun. — January: Väderö and Måseskär + c. Fébruary:

St Vaast + e; Skagen r; Väderö and Måseskär + c; S. of Norway c. Marek: Skagerak

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

Skagerak and Måseskär r +. July: Måseskär rr. September to December: Skagerak and

Maseskär r. (In December c at Väderö and Måseskär.)

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

lands, as a rule sparingly.

T. longissinia Cl. & Grun. — January: Väderö c; Måseskär rr. Fébruary: 58° N.

2° E. r; S. of Norway r; Måseskär r. Mardi: Väderö and Måseskär r. April, May:
58° N. 4° E. r; 57° N. 1° E. c, thence rare towards Skagen; Måseskär 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 jinmarchicus.
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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 tlie bottom.

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

Tintinnopsis beroidea (to May, but reappeared in November), (C/uvtoceros curvisetus and

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

in September).

2. From February: Biddulphia avrita (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

reappeared in November), Chcetoceros danicus (to May), Eucampia zodiacus (April, re-

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

4. From April: Phwocystis Pouchetii (to June, also above the 200-metre plateau),

("/uctoceros 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 bifilosa, Isias

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

Lithodesmium undulatum, Rhizosolenia ealcar avis, Bacteriastrum varians.

7. From November: Lahidocera Wollastonii, Rhizosolenia rolnista.

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:

Pödon intermedius. Acartia longiremis.

Anomalocera Patersonii. Cytiarocylis denticulata

.

Centrapagt >s typicus.

Oithona plumifera.

Amphorélla Steenstrupii.

Acanthometron quadrifotiuin.

Ceratiuni fiirca.

C. macroceros.

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

Southern

:

Northern

:

Acanthochiasma fusiforme. Lhnacina balea.

Distephanus speculum. (Acartia longiremis.)

Halosphcera viridis. Dinophysis acuta.

Ceratium bucephalus.

C. Forms that 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.

Ceratiuni longipes.

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

Southern

:

Northern

:

Paracalanua pannis (November). Pseudocalanas elongatus (Winter).

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

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

Rhizosolenia styliformis (Nov.). Coscinodiscus coneinnus (Sept.).

C. radiatus (Nov.).

C. excentricus (Nov.).

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

Fritillaria borealis. — Febr. Metridia hiberuica. — Febr.

Clione lhnacina. — Jan. Pleurobrachia pilen*. — Jan.. April.

Podon Leuckarti. — May. Ptychocylis acuta. — Jan., Mardi.

K. Sv. Vet. Aknd. Himdl. Hand 34. N:o 2. ;>
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Tintinnus acuminatus. — Nov.

Plectophora arachnoides. — Nov.

Dinobryum pellucidum. — April.

Achnanthes seriata. — Febr.

Chcetoceros 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. — Mareh; 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 polychordus. — Febr., April; Nov

C. stellaris. — Febr. March; Nov.

Leptocylindrus danicus. — April, May.

Nitzsclda seriata. -— Febr., May.

Rhizosolenia semispina. — Jan., May.

Thalassiosira gravida. — Febr., May.

T. Nordenskiöldii. — Jan. to May.

Thalassiothrix Frauenfeldii. — Jan. to May.

T. longissima. — Jan. to May.

— June.

Febr., Jnly.

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

The North Sea in February 1809.

Fritillaria borealzs LOBM. 5
/2 57 53' N. 3°8'E. r;

t8/a 56° 44' N. 7 22' E. /.

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

Proto pedatn LEACH. Va 56 31'N. 7 44' E. »t; ' 2 55 32' N. 6 15' E. r; 3
/a 55 48' N. 7 29' E. rr.

Centropages hamatus Lilljeb. 5
/2 53° N. 4 30' E. and 52' 30' N. 3° 57' E. r.

Euterpe acutifrons DANA. 10
/2 52 52' N. 4~ 19' E; -/a 57' 31' N. '.» 26' K.: - 2 56° 27' N. 7* 53' K., everywhere r.

Metridia hibernica Brady & Robts. 4
/2 56 17' X. t'11'W.r; -2 57 1' X. 5°35'E+; 5

/2 57 10' N.

6 46' E. rr; 5
/2 57 19' X. 8 7' E. +.

Microsetella atlantiea Brady & Robts. '2 56 17' X. 1°11'W. r; */2 56" 26' N. 10' E. /•; '',. 2 57 10' N.

6° 46' E. v.

Oithona plumifera Baird. 3/
2 56 26' X. 4 E. />•; 4

/a 56 3 9' X. 5° E. +.

Evadne Nordmannii Loven. 5
/2 52'30'N. 3 57' E. rr.

Sagitta arctica Auriv. 3
/2 56° 8' N. 2 32'W. rr; 4/a 56°17'N. 1 11' W. r;

:!

,2 55° 19' N. 4 4' W. rr.

Fungella arctica Cl. */g 56' 39' N. 5° E. rr; 10
/2 52° 52' N. 4'19'E. //; l9

,a 57 40' X. 9 57' E. rr;

2/io 57 31' N. 9
3

26' E. r.

Ptychocylis acuta BRANDT. 5
/ 2 57' 53' X. 88'E. +; 58 12' X. 4 4' E. rr.

Tintinnopsis beroidea STEIN. 5
/2 57°53'X. 8 8' E. r: l/a 57 14' X. 8 32' E. r; 3/a 55° 48' X. 729'E. rr.

Tintinnus Steensirupii Clap. & Lachm. 5
/2 57°53'N. 8°8'E. rr; å

2 öti 13' N. 3 3' K. //: '2 56 39' N.

5°E. rr.

Acanthoclnasma fusiforme HKL. 6
/2 58° 25' N. 1°51'E. +.

Acanthometron quadrifolium Hkl. 6
/2 58°12'N. 4 4' E. //.

Dictyocha fibula Ehb. 4
/2 56° 39' N. 5° E. r.

Ceratium lineatum Ehb. 5
/2 57 53' X. 8 8' E. r; 3

/2 56 26' X. 4 E. + .

Dinophysis homunculus STEIN. 5
/2 57" 19' N. 8" 7' E. /t.

Peridinivm ovatum Pouchet. 5
/2 57 53' N. 8 8' E. r; 18

/2 54 57' X. 7 43' K. r.

Actinocyclus Ehrenberyii RALFS. 5 /'2 57° 51' N. 9 50' E. + ;

6
2 58 12' X. 4° 4' E. + ;

5
/a 57

3

34' X. 9 41' E. r.

Biddulphia aurita Lyngb. i;i
2 57°40'N. 9"57'E. r\

"'2 54 35' N. 8 5' E. c.

Chcetoceros borealis Btw. 5
/2 57 53' X. 8° 8' E. r.

var. Brightwellii Cl. 5
2 57° 51' N. 9 50' E. rr] 4/2 56 39' X. 5 E. v.

C. constrictus GRAN. 5
/2 57° 53 ' X. 88'E. r.

C. carvisetus Cl. 5
, 2 57 53' X. 8 8' E. r.

C. diadema EHB. 5
/2 57 53' X. 8 8' E. ?•: 3/a 55° 8' X. 7 33' E. r.

C. Idemalis Cl. 5
2 57 5:;' X. 8 8' E v.

C. Sckuttii CL. 5/a 57 34' X. 9 41' E. yr; s
/2 -"'6 13' X. 3° 3' E. rr; å

/2 56° 39' N. 5° E. r; 2
2 57 31' X.

9 26' E. r.

C. scolopendra Cl. 5
/2 57' 53' N. 8'8'E. v.

Coscinodiscns polyckordus GRAN. ''2 57 53' N. 8 8'E. r; I9
/2 57 40' X. 9 57' E. r; 2

2 56 27' X. 7 53' E. r :

3
/2 55° 48' X. 7 29' E. rr.

C. stellaris Roper. 5
/2 57 19' X 8 7' E. rr.

Guinardia jlaccida CASTR. 4
2 54 25' X. 5 40' E. rr.

Streptotheca thamesis Shrubs. l0/a 52 52' N. 4 19' E. rr.

Thalassiosira gravida Cl. 5/a 57
J

53'N. 8 8' E. +.

T. Nordensköldii Cl. 5
/2 57°53'X. 8° 8' E. r.

TTialassiothrix Frauenfeldii GRUN. 5/a 57°5l'N. 9°50'E. /; 5
/2 57 53' X. 8'8'E. c.

T. longissima CL. & GRUN. 5
/2 57° 53' N. 8 8' E. rr; 58 25' X. 1°51'E. rr.
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Species excluded from the Table II.

The North Sea in April-May 1899.

Fritillaria borealis Loiim. 3% W'45'N. 5 57' E. r.

Anomalocera Patersonii Tempt. V5 54 15" N. 5 11' W. rr.

Paracalanus parats Claus. 30A 57°14'N. 7° 6' W. r.

Temorella ajjinis Poppe. 7
/ö .

r)7°12'N. 9'20'E. f.

Sagitta bipunctata Quoi & Gaim. 28
/4 57

?

45'N. 8 37' E. r;
28A 56" 30' N. 0° E. +.

( 'yttarocylis denticulata Eim. 28A 58° 9' N. 4° 50' E. r.

Fungella arctica Cl. 28
/4 56 17' N. 1° 43' W. rr; 28A 56 30' N. E. rr.

Tintimwpsis beroidea Stein. 1/b 55° 37' N. 6 49' W. r; 1/b 54
c
15' N. 5 11' W. r; "/i 57 39' N. 11° 26' K. r.

7'. ventricosa Clap. & Lachm. 30A 56 30' N. 4 30' E. r.

Dictyocha fibula Eiib. 29A 56 37' N. 1 15' E. r.

Ceratium bueephalum Cl. 29A 56°49'N. 3 45' E. »t; 30A 56 30' N. 4 30' E. /.

Dinophysis Michaelis EllB. 29
/4 57'8'N. 7 28' E. /•.

Peridinium divergens EllB. 28A 58° 9' N. 4° 50' E. r.

P. Michaelis EHB. 80A 57° 8' N. 8° 30' E. ?•.

Xanthidium multispinosum MoEB. 20
/& 54' 34' N. 5 48' E. r.

Phceocystis Pouchetii Lagii. 29A 58 27' X. 1 39 E. r; 30A 56 30' N. 4 30' E. r.

Chcetoceros borealis var. Brightwellii Cl. 3% 55 39' N. 1'10'E. r; 30/i 54 45' N. 5 57' E. r.

C. constrictus GRAN. 29
/4 57°39'N. 11°26'E. c;

30A 54' 45' N. 5 57' E. r; 7
/5 57" 12 N. 9 20' E. c.

C. contortus SCHUTT. 29A 57
c

39' N. 11°26'E. c;
30A 55 54' N. 7° 30' E. r; 8% 54°45'N. 5 57' E. r.

C. criophilus Castr. 29A 57 47' N. 10 33' E. r.

C. danicus Cl. 29A 5739'N. 11 26'E. c; 30A 54'' 45' N. 5' 57' E. ?•;
7/s 57 12' N. 9 20' E. ccc.

C. dioderna EHB. 29
/4 58 48' N. 2'3'W. ?•;

30A 58 40' N. 4 37'W. r; 30A 55 14' N. 7 29' E. »•.

t
1

, laciniosus SCHUTT. 30A 58'40'N. 4° 37'W. ;r.

C. /r/rs CL. 29A 58°27'N. 1 39' E. r; 3% 55 39' N. 1° 10' E. r.

Corethron hystrix Hensen. 29A 58° 48' N. 2° 3' W. rr.

Coscinodiscus polychordus GRAN. 29A 58° 48' N. 2° 3' W. c.

Leptoeylindrus danicus Cl. 29A 58° 48' N. 2 3' W. +; 30A 57 14' N. 7° 6'W. r; so
/4 54 45' N. 5° 57' E. C.

Navicula membranacea Cl. 28A 56 17' N. 1 43' W. rr; 29A 56° 37' N. 1 15' E. rr.

NitzscMa delicatissima Cl. 30A 55" 54' N. 7°30'E. +.

Rläz osolenia alata Btw. 29A 56 37' N. 1'15'E. r.

R. ealcar ans Schulze. 29A 57 34' N. 9 24' E. r.

R. setigera Btw. 28
/4 56 17' N. 1° 43'W. rr; 29

/i 56 37' X. 1 15' E. r;
29

i 57 39' N. 11 26' E. /•.

Skeletonema costatum Grev. ;i " ,'* 58 40' N. 4 37'W. •/•;

'M/i 55" 54' N. 7°30'E.r.

Thalassiosira gelatinosa Hensen. 3(
'A 55"54'N. 7° 30' E. r.

Thalassiothrix Frauenfeldii Grun. 7
/6 57°12'N. 9° 20' E. r.

Species excluded from the Table III.

The North Sea in July-August 1899.

Acartia bijilosa Giesbr. -', « 53 28' N. 4 39' E. r.

A. longiremis LlLLJEB. 29/i 57° 11' N. 8" E. r; 29A 56 15' N. 4° 9' E. +; M
/» 57 44' N. 10" 52' E. r;

:; "
i 57 7'N. 8°28'E. c.

/sia* elavipes BOECK. 29
/l 55 7'N. 7 35' E. +; i9

/l 55 59' N. 737'E. +; 3/s 55 6' N. 6 26' E. r.

< titlarna plumifera BAIRD. u
/l 57 53' N. 6'W. rr; 20

/l 55 54' N. 2" 23' K. r.
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Tomopteria helgolomaica Greff. 2i
/i 57 5;$' N. 0°6'W. rr.

Pleurobrachia pileus Fabric. uh 5.7 53' N. 6' W. r; B% 55" 15' N. 5 17' W. +.

Gyttarocylis tserrata Mceb. 20
/s 55°15'N. 5 17' W. //•; 22

/a 58 12' N. 2 48'W. r; *'. 54 i:;'N. 8 II
28

/7 55 7'N. 7°35'E. +.

Tintinnopais campanula EHB. 81
/7 57 44' N. 10 5-2' E. v; 2U

? 54 13' N. 8 4' E. +.

Tintinnus subulatus Ehb. 8
?/t 54°13'N. k 4' Iv +.

Acanthonia Midleri Hel. 20
/s 55'15'N. 5° 47'W. //•.

Noetilnca miliaris Surir. 29/
7 55°59'N. 7 37' K. c;

8
/a 53 28' N. i 39' E. ece.

Halospkcera viridis Sciimitz. 21
/8 58 14' N. 5 54' W. +.

Ceratium tripos var. bucephala Cl.
2!l

,
t 55 54' N. 2 23' E. r.

Dinophysis Michaélis (Ehb.) Auriv. 30
/i 57 25' N. 9

e 6'W. r.

D. Vanhöffenii Ostenf. 24
/7 57° 53' N. G'W. rr; 3% 57 25' X. 9 6' E. r.

Gonyaulax spinifera Clap. & Lachm. 2i,
,7 55 7' X. 7 35' E. rr.

Peridinium Michaélis Ehb. 2i/i 57°53'N. G'W. r; 30
/7 57 25' X. 9 6' E. t:

P. oceanicum VANHÖFFEN. 24
/7 57 53' N. 0" 6' W. rr; 30

/7 56' 57' X. 7°37'E. rr; 2y
/7 54 13' X. 8 1

' E. c.

P. pallidum Ostenf. 24A 57° 53' N. 0° 6' W. r.

P. péllucidum Bergh. 22
/s 58°42'N. 2 48' W. r.

Pyrophacua horologium STEIN. u
/i 57 53' N. 6' NY. rr; 25

/i 60° N. 1 E. rr; 22
/s 58 25' N. 28' E. /•/•.

Xanthidium hystriås Cl. so
/7 57 25' X. 9'6'E. rr; Sl

/i 57 44' X. 10 52' E. rr.

X. multispinosum Mceb. 23/s 57 38' X. 7°2'E. r.

Bacteriastrum varians Latjder. 29
/7 5413'N. 8° 4' E. ccc.

Cha>toceros curvisetus Cl. 31
/i 57 44' X*. 10 52' E. rr.

C. decipiens Cl. 20/s 55
5
15' X. 5° 47' W. rr.

C. densus Cl. 22/s 58° 42' X. 2°48'W. r\ 29
/7 54 13' N. 8° 4' E. +.

Coscinodiscus condnnus W. Sm. 2 'j/i 5413'N. 8 4' E. r.

C. radiatus Ehb. 20
/s 55 15' N. 5 47'W. rr.

Ditylum Brightwellii West. 31
/7 57 44' X. 15 52' E. rr.

Guinardia flaccida Castr. 22
/s 58 42'X. 2 48' W. +.

Rhizosolenia calcar ovis Schulze. 2;)
7 54 13' X. 8 4' E. r; 2U

/7 55° 59' X. 7 37' E. +.

R. semispina Hensen". 29
/7 55" 7' X. 7°35'E. +.

R. Shrubsolei Cl. 29
/7 55° 7'N. 7 35' E. c.

R. Styliformis BTW. -'
7 55 7 X. 7°35'E. +; 2% 55 59' X. 7°37'E. +.

Species excluded from t lie Table IV.

The North Sea in November 1899.

Centropages hamatus Lilljeb. e/u 55° 40' N. 4° 48' E. r.

Labidocera Wollastonii Lubb. 5/ii 56°48'N. 6°1'E. r.

Metridia hiberniea Brady & Roberts. 5
,'ii 57 34' X. 9 "21'E. r.

Oithona plumifera Baird. a
ii 57 10' X. 3" 48' E. rr; 5/« 56" 48' X. 6°1'E. rr.

Podon intermedius Lilljeb. */ii 57 10' X. 3°48'E. r.

Limaåna balea Möller. 4/n 56 24' X. 4 25' E. +; 5/» 57 48' X. 6° l'E. c; ' n 57 10' N. 7 40' E. c.

Amphorella Steenstrupii Clap. & Lachm. 3/n 57 ' 54' X. 6° 51' E. //; ' n 56 24' N. 1 25' E. rr; ' n 55

58' N. 7 2'E. rr.

Cyttarocylis denticulata Ehb. 5/n 58°19'N. 55' W. +.

Tintinnopsis beroidea Stein. 9/ii 54°14'N. 5° 6' W. r.

T. campanula EllB. ;| u 54 1
4' X. b" 6' W. /•.

Tintinnua acununatus Clap. & Lachm. :!h 57 54' X. 6°51'E. rr.
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Plectophora arachnoides CLAP. & LACHM. 5/h 58 19' N. 0° 55'W. rr; :\n 57° 34' N. 9°21'E. rr.

Noctiluca miliaris Sur. 5/n 57° 2' N. 8° 9' E. v.

Dictyocha fibula Ehb. 3/n 57° 54' N. G 51' E. r; */" 54 14'N. 5 G' W.; 5/" 57 2' N. 8 9' E. r.

Ceratium lineatum Ehb. \ n 55° 1:5' N. 35' W. +; 5/n 57° 10' N. 7 40' E. r.

Dinophysis Michaélis (Ehb.) AURIV. 4/u 57 31' JV. 8 E. rr] 5/" 55" 27' N. 6 22' E. rr.

Peridinium pallidum Ostexf. 9/ii 54 14' N. 5 G' W. r; 5/n 55 58' N. 7'2'E. rr.

Xanthidium multispinosurn Mceb. V11 56 48' N. 2° 24' E. rr; 6/u 52 58' N. 4° 25' E. rr.

Bacteriastrum varians Lauder. 5/n 57 2' N. 8 9' E. rr.

Cerataulina Bergonii H. PER. 3/h 57 54' N. (5° 51' E. r; 6/n 52 58' N. 4 25' E. r.

Chcetoceros borealis Btw. :3/n 57
3

54'N. 6 51' E. r.

C. contortus SchÖtt. 3/n 57°54'N. 6°51'E. +.

C. curcisetus CL. 3/ii 57 54' N. 6°51'E. +; 5/n 57 34' X. 9 21' E. r] */« r, 7 30' N. 9 20' E. rr.

C. deÄ Cl. 3/n 57 54' N. 6°51'E. +.
6'. didymus EHB. 3/u 5754'N. 6°5l'E. rr; 9/n 54° 14' N. 5 6' W. r.

C. Schuttii Cl. 4/u 5G°35'N. 1°7'E. »v; 5/n 57 34' N. 9 21' E. r; 5/u 55 27' N. 6 22' E. r; 6/ii 54

32' N. 5° 38' E. rr.

C. scolopendra Cl. 3/n 57° 54' N. 6°51'E. rr.

( oscvnodiscus stelllaris Köper. 6/u 55° 27' N. G" 22' E. r.

Eucampia zodiacus Ekb. 5/u 57 2' N. 8° 9' E. tt.

Lauderia annulata Cl. 9/ii 54 14' N. 5
?

6' W. r.

Rhizosolenia atlantica H. Ter.
-'V

11 57 2'N. 8 9'E. /•;
5/n 55 58' N. 7 2' E. r.

R. gracillima Cl. 3/n 57 54' N. 6'51'E. r.

R. robusta NORM. 5/" 55 27' N. 6° 22' E. r.

it!. Shrubsolei Cl. 3/h 57 54' N. G 51' E. r.

Stephanopyxis turgida Grev. 9
/ii 54 14' N. 5 G' W. r; 55°13'N. 35' W. r.

Spccies excluded from the Table V.

Måseskär 1899.

24
/3 TFritillaria borealis Lohm

Parathemisto oblivia KrÖYER

Proto pedata LEACH. 4

Acartia bifilosa GlESBR. 23/i r

Anomalocera Patersonii Tbmpl

23/i r.

i rr.4/

i + ;

17
/ii rr.

85
d r . 21/g +

is
/i r; 8

/9 r.Euterpe acutifrons Dana.

Labidocera Wollastonii Lubb. 8
/9 r.

Metridia hibernica Brady & Robts. ',i r.

Microsetella atlantica Brady & Robts. n n r.

Oiihona plumifera Baird. 4/i; 2i
/i.

Ternorella ajjinis Poppe. h
ji r.

Podon polyphemoides Leach. l5
/i +

.

Limacina balea MÖLLER. i/i cc.

Ptychocylis acuta Branlt. -'i; Ul
,

-' r.

Tintinrtopsis beroitlea Steix. 4
/i /•;

i /i r.

T. fistidaris Mceb. 28
/7 r; 2i

/» r.

T. ventricosa Clap. ä Lachm. s5/i r] 18/ij r.

Tiutinnus aeuminatus Clap. & Lachm. i;

,
t2 rr.

Acanthometron quadrifolium IIkl. 3l
/i r.

Plectophora arachnoides CLAP. & LACHM. M
i r;

'n
,
10 r;

V" r.

Dictyocha fibula Ehb. 20 'ö r; 18/i2 r.

Ceratium lineatum EHB. I8/ia r.

Diplöpsalis lenticula BERGH. -
1

io rr.

Gonyaulax spinifera Clap. & Lachm. 7/n rr.

Peridinium pellucidum Bergh. 'V4 »'•

Protoceratium reticulatum Clap. <6 Lachm. 30
,8 rr.

Pyrophacus horologium Stein. 30
/« rr.

Dinobryum pellucidum Levander. i,U + ;

14/i + ;

89
,

•> r.

Xanthidium brachiolatum .Mceb.

X. hystrix CL. 18
/i r; 8

/« r.

X. multispinosurn Mceb. 29
.

Chcetoceros criophilus CASTR.

C. laciniosus Schutt. 7/n c

C. similis Cl. 17/h r\ l8
/12 »"

C. Mt6<tlM CL. 10/s r.

C. teres Cl. 10
/a r; 17

/2 r; 7/n r.

Coscinodiscus excenlricus EHB. 6/i2;

26 ,;
y
.. 5'

7 f. m

:",i r;
:t(l

s rr.i rr;

23/i r; 7/n n
;

17
ii r.

18/, 2)
2 ,12 r.
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Coscinodiscus radiatus Kun. */* V,
18A +; 20

• >;

7/n /•; "/« r.

(2 stellaris Kopek. 7/ii /; 17
.

n r;
ls

.

i-> /; 88/ia r.

Eucampia zodiacus Ehb. 2S
i + ;

25
/* +; 89

/5 *"»"•

Lauderia annulata Cl. 23
/i c;

25A c ;

18
/ 12 >'•

Tjeptocylindrus danicus Cl. 17
/2 rr; 16

/s r; V4 >'!
29/'

ti *'•

Nitz8chia seriata Cl. - :;

2 | :
' .; t

:'":;•;'
i /•.

Rhizosolenia obtusa Hensen. -'
s /•/.

A\ Stolterfothii II. Per. 5/i° +
Thalassiosira gelatinosa HENSEN. '" \r\ ' ii //; ,8

12

28/r2 T.

Species excluded from the Table VI.

Plvmouth 1899.

Coryeceus venustus Dana. u
ii rr.

Tsias clavipeö Roeck. 14
« r.

Microsetella atlantica Brady & Robts. '"
i r

Oncwa media Giesbr. 8/i2 and a
/12 ?'?'•

P vexans Murray & Wiiitting. 5/e »'»"; V» r.

Xanthidium hystrix Cl. V6 **;
89
/6 w; */8 rr; 18

/s ?.

Cerataulina Bergonii H. Per. 2i
Y«; ?•;

28
/7 +; 24

/s +,

Chcetoceros debilt* Cl. 12
/i +; 2T

1 ;; :;|
* +.

O. mittuta Giesbr. 17
/i r; 3

/2 ?'!
3
/3 "'! 8

/12 7'?'- C- furcellatus I!ail. 12A »•;
27

/4 ?•,

O. subtilt* Giesbr. 7 /s m
Parapontella brevicornis Brady. 20

3 rr; l2

Ampkorella subulata Ehb. 28
/7 »"•

Cyttarocylis Claparedii v. Dad. */s r.

Tintinnopsis beroidea Stein. 20
/2 *">

"'

:! +.

T. ventricosa Clap. & Lachm. 7
/a + ;

'-'
b +

:

Dinophysis acuta Ehb. n /s »t.

Z). homunculus Stein. 24
/8 /•/•.

Peridinium exiguum Cl. 4
/s rr.

P Michaélis Ehb. */

P. pellucidum Bergh. 27
/4 rr.

a rr.

27/

C. Lorenzianus Grun. 24
,
s r.

'4 r. C. soeialis Lauder. 25/io +

.

Corethron hystrix Hensen. 30/s r.

Coscinodiscus radiatus Ehb. 14
/:s + .

Lauderia annulata Cl. i/i +; 1S
10 r.

18
s v. Lithodesmium undulatum Ehb. s

' - /•.

Rhizosolenia alata Btw. 10
10 r.

Streptothecu thamesis Shrubs. -'
8 r;

Thalassiosira gelatinosa Hensen. -"
3 r.

T. Nordenskiöldii Cl. 12
/4 c;

27
. 1 +; l/o rr.

Species excluded from the Table VII.

St Vaast la Hogue 1898—1899.

;

16/s +.

Acartia Clausii GIESBR. 4
/c + .

Centropages hamatus Lill.ieb. 4
t; >

Oiihona similis Claus. 8/h +.

Pseudocalanus elongatus Boeck. 4
/i; r; 21

/i r; lf
' :i +

Peridinium oceanicum Vanhöff. 18
/<; r.

Bellerochett mallens Btw. 8
/n T \

2 \'n rr -

Ch&toceros borealis Btw. 21
/i rr.

C. contortus Schutt. 6
/6 r

,

i-
8 +

C. danicus Cl. g
/i t; 8

/3 r.

C. Schättii Cl. 12
/s rr.

Coscinodiscus radiatus Ehb. 72 ?•;

Tjeptocylindrus danicus Cl. g
/7 r; 9

7 r; 12
/8 r.

Navicula membranacea Cl. 6
/2 tt.

Rhizosolenia setigrra BTW. 21
/i /•/; r

'/2 ''•

Skeletonema costatum Grev. g
/2 +; 28/s r; 8

/3 r.

Thalassiothrix Frauenfeldii Grun. 6
/2 + ;

28
/2 c -

6 ., ,.. 28/2 r . 15/3

Species excluded from the Table VIII.

Helder 1899.

Pseudocalanus elongatus BOECK. fl

1 /; 4
2 r.

Podon polyphemoides Leach. 23 /-

Peridinium ovatum PouCheT. 13
, 1 r.

Pyrophacus horologium Stein. 2:i
s r; 7/a »•;

15
/9 »,

Tiittiiiitojisis mttrirosa Clap. & Eachm. 4 '» c; 15
/9 r. Hexasterias problematica Cl. 30

/3 r.
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XantMdium hystrix Cl. 28
/9 r -

Asterionella japonica Cl. 17
3 rr

JBacteriastrum varians LäUDER :

Chcetoceros danicus Cl. n/s r.

C. decipiens Cl. 2/o rr.

C. dioderna Ehb. */2 r '>

l7
/3 ''''•

C. didymus Ehb. 'V? r.

a
,
9 ?T.

C. Schiittii Cl. % +; "/t +.

C. teres Cl. 4,
2 rr; 17

/3 r.

^ oscinodiscus excentricus Ehb. 17
/3 ?• 30

3 ,.. 1

TÅthodesmiwm vmdulatum Ehb. 77 r;

i r.

l&/9 ,.. B8/
9 c

Rhizosolenia setigera BTW. 17
/3 r; 27

/r> r.

Skeletonema costatum Grev. 10/s ?';
,7
/8 +

Thalassiosira gclatinosa Hensen. 17
/a rr.

Speeies excluded from the Table IX.

Vadcröboda 1899.

B/i2 rr.

21
/2 rr.

'/3 r,

Fritillaria borealis Lohm. 27
3 c.

Clione limacina Phipps.- 8
/j ?t.

Limacina hälen Moll. 13
/i r\

16
10

Metridia hibernioa Brady & Robts.

Oithona plumifera Baird. 8
/i

Temorella ajffinis Poppe. 18/s r.

/
Jn</on intermedius Lilljeb. n/o r.

Tomopteris helgolandica Greff. ,;

;i2 rr.

Ptychocylis aruta Brandt. l3
/i ?"?•;

21
/2 r»

Tintinnopsis campanula Ehb. 24
/7 r;

"'

Tintinnus acuminatus Clap. & Lachm.

Acanthometron quadrifolium Hkl. 7
/s r.

Ceratium lineatum PJiib.
1i

''/io r;
2f
'/i° »'•

Dinophysis acuta Ehb. 3i
t n*.

Xanthidium lu/strix Cl. 24
/7 r.

Achnantes tavniata Grun. ,:1
2 r?\

Biddulplna mobilensis Bail. V 1 wj "V 11 ri ", 'V 12 ?"''<

Cerataulina Bergonii IL Per. 21
/7 rr.

Chaitoceros danicus Cl. 9
/5 c;

18
/s rr.

io rr.

!1 ',» „

C. laciniosus Schutt. 7/n rr; 6/n +;

C seiracanthus Gran. 8
/s r; ai

/i2 r.

C. teres Cl. 21
/2 rr; 28

/8 »'! V1 * >'-

Coscinodiscus oculus iridis Ehb. 8
/i r; 8

C. polychordus Gran. 21
2 +; 21/i2 +.

3 r,

C. radiaius Ehb.

Eucampia zodiacus

1 r

26/

/2 r.

r,s-. "u 10 r; 6/u n*.

Lauderia annulata Cl. 2, /i r.

27/.
3 r: 12Leptocyliiidrus danicus Cl.

Nitzschia seriata Cl. 8/s r; ie/a r;
,;/n r.

Rhizosolenia delicatula Cl. ,9/e rr.

R. setigera Btw. 7/n r; 21/i2 ;•.

/?. Shrubsolei Cl. 26/io r; 6/ii r.

R. Stolterfothii H. Per. «/m +

.

Thalassiosira gelatinosa Hensen. 21 /i2 r.

T. gravida Cl. 21
/2 e;

2S
2 r-;

s
3 +.

Thalassiothrix longissima Cl. & Crun. "/i c; 16/s r;

i->
,-. rr.
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Table I. The Noi

Date

Lat. N

Long

Temperature

Salinity

Acartia Clausii Giesbr

Calanus liiiuiarc-hicus Gi NN

Centropages typicus Kröyer

Corycrcus anglicus Lubb

Oithoua similis Ci.aus

Paracalanus parvus Claus

Pseudocalanns elongatus Boeck . . .

Temora lorjgicornis O. F. Muu
Sagitta bipunctata (iuoi & GaIM. . . .

Tintinnopsia ventricosa Clap. & Lachm

Acanthomcthron pellucidum J. Mull. .

Pleetophora arachnoides Hki

Distephauus speculum Kun

Halosphsera viridis Schmitz

Ceratium furca Duj

C. lusus Duj

C. tripos Nitzsch

var. bucephala Cl.

v;ir. longipes Bail

\ar. macroceros Ehb

Dinophysie acuta Kub

Diplopsalis lenticula Bebqh

Gonyaulax spinifera Clap. & Laciim. .

Peridinium depressum Bail

1' di\ crgens Ehb

Pyrophacus borologium Si kin ....
Biddulphia mobilensis Baii

Chsetoceros atlanticus Gr

('. decipiens Cl

Coscinodiscus concinnus W. Sm. . . .

C. eicentricua Ehb

C. oculuB iridia Ehb

C. radiatus Kub

Ditylum Brightwellii West

Rhizosolenia styliformis I
*

i \\

Planktontype

57° 51' 57 53' 58" 12' 58
J

25' 5S° 47' 58° 37' 57' 6' 56' 14'

ii 50' K. 8 8' K. 4° 4' E. lf.r k. i 37' W. 5 5' W. G
3
13' W. 6=42' W

5,2 3,5 5.0 7,0

34,67 32,51 33.92 35,4

1

7,2

34,57

7,6

34,62

7,9

34.29

r

c

r

cc

r

+

cc

+

rr

r

r

r

r

+

r

Tp.

c

+

r

rr

r

c

c

c

c

+

r

r

+

+

+

c

c

r

cc

+

+

c

r

r

rr

+

rr

rr

r

Tp. Nh.
I

Tp. Nh. Nh. Ns

r

rr

(No.)

rr

rr

rr

rr
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ruary 1899.

•1 i 4 4 1 5 5 5 3 3 3 3 ..

56 86' 56 35 56' I-".' 56 52 57 r 57° 10' 57 19' /.; .'i .v, i:» .v, 33' 55 16 1
.

(fW E. 1 38' E. 2 53' E. 1 1 V E. :, 35' k 6 16' E. 8' 7' E. 9 11' E. 0°4-l W (T 8 i. i r e. 2 1 i. 3' E.

6,6 6,7 6,6 6,1 6,o 5,9 5,1 .">.H 6,2 i .-'i 6 -

35,10 35,08 35,13 35,10 35,25 33,95 33,97 34,60 34,88 35.0* 34,62 35,08 <l. in
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Table I (continued). The Nor

Date
o
O 4 4 4 4 4 4

Lat. N 56* 26' 56° 39' 56" 51' 57° 4' 57" 14' 57 43' 56° 31'

Long 4° E. 5° E. 6 E. 7° 3' El 8° 32' E. 9' 58' E. 7° 44' E.

6,2 6,2 5,6 5,4 — 5,8 6,0

34..8R 33,7

1

34,35 34,72 — 34,72 34,72

Acarlia Clausii Giksbr

CalunuB finmarchicus Gunn

Centropages typicus Keöyer

Corycseus anglicus Lubb

Oithona similis Claus

Paracalanus parvas Claus

Pseudocalanus elongatus Boeck . . .

Tetnora longicoruis O. F. Mull. . .

Sagitta bipunctata Quol & GaIM. . .

Tintinnopsis ventricosa Clap. k Lachm.

Acanthomethron pellucidum J. Mull.

Plectophora arachnoidcs Hki

Distephanus speculuin Ems

Halosphsera riridis Schmitz

Ceratium furca Duj

C. fusus Du.i

C. tripos Nit/ch

var. huc-eptiala Cl

var. Ibngipes BaIL

var. macroceros Ehb

Dinophysis acota Eiib

Diplopsalis lenticula Bergh

Gouyaulax Bpinifera Clap. & Lachm. .

Peridinium depressum Baii

P. divcrgcns Kun

Pyrophagne horologium Stein ....
Biddulphia mobileusis Bail

Chaetoceros atlanticus Cl

(
'. decipiens I 'i

Coscinodiecus concinnua W. Sm. . . .

j
C. excentricne Kub

C. oculus iridis Ehb

C. rndiatus Ehb

Ditylum Brightwellii West

Rhizosolenia ityliformis Btw. . . .

Planktontype
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r
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Tp.

r

r

cc

r
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i

r

c c

r

Tp. (Ne
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r
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c

cc

r

c
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r

L'p. (Ne.) Tp. N>. Nh

c

+
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•

cec

r

Tp



KONGL. NV. VET. AKADEMIENS HANDLINGAR. BAND 34. ,\:o 2. 15

)ruary 1899.

4 5 5 Ki 18 18 19 2 2 2 3 3 3

54 -T/ 53 52° 30' 52° 52' 54 57' 56 II' .->7 in' .,; 31' .,; .. 56 27' 55 18' 55 S 54 35'

5° 40' E. 4° 30' E. 3 57' E. 4° 19' E. 7° 45' E. 7° 22' E. 9° 57' 1. 9 26' E. 8' 3."'
i. ; 53' k 7 '.".i' K 7 33' K 8 5 E

7.0 7.o 7,0 7,o 4,8 5,0 — 4,9 3,4 5,0 3,8 4,2 3,8

34,93 34,57 34,48 34,50 29,67 34,00 — 34,60 33,61 31,12 32,79 33,11 30,40

rr + r

r

c c

rr

+

— —
r +

r

+

+

rr

rr

+

— r

c

+ + cc

+

+ c + c

+
—

—
c

— —
+ c

r

+

r

r c

+ +•

—

c

—

r r r r

— —

r

+

rr

—

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

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

—
—

— — — —

r

r

—

+ c

r

+

r

— —

r c —

r

r

+ r

r r

r +

r

r

-i- r

r

r

— — 1' + cc r + + -t-

r

c +

r — — — r + + + c +

c

+ c

r — r — r r

) 0. 0. 0. 0. . Ne. Ns T|>. Ne. Ne. (Tp. Ne.) (Ne. Tp.) (Ne. Tp \r Tp.) Tp Ne. Ne.
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Table II. The Nortl

Mniilh

Date

Lat. N.

Lang.

T-empcrature

Sal i ii i 1
1)

28

57° 45'

8° 37' E.

28

58° 9'

i" 50' E.

5,5

31,50

-".t

58 27'

1 30' E.

6,5

35,18

29

58° 48'

•J 3' w.

7,0

35.00

30 30

58° 40'

4° 37' W.

9,0

57° 14'

7° 6' W.

8,5

34,:»; 34,79

Acartia Clausii Giesbe

A. longirerais Lilljeb

Calanus finmarchicus Gunn

Cent ropages hamatus Lill.ieb. . . .

Oithona siuiilis Claus

Pseudocalanus elongatns Boeck . .

Temora lougicornis O. ¥. Mull. . .

Evadne Nordmannii Loven ....
Halosph;vra viridis Schmitz ....
Ceratium furca Duj

C. fusus Duj

C. longipes Bail

C. macroceroa Emu

C. trijios NlTZSCH

Dinophysis acuta Emu

fionyaulax 8]>inH'er:i CLAP. & Lacmm.

Peridinium depressnm Bail

P. uvaluiu Poucmet

P. pellucidmn Bekgm

Asterionella japouica Cl

Biddulphia mobilensis Bau

Ceratanlina Bergonii H. Per. . . .

Chcetoceros atlanticue Cl

C. borcalis Btw

C. curvisetns Cl

C. dchilis Cl

C. decipicns Cl

C. (linsus Cl

C. didymus Ehb

C. hiemalis Cl

C. scolopendra Cl

Cosciiiodiscus concinaua W. Sm. . .

C. oculus iridie Ehb

C. radiatuB Ehb

Ditylum Brightwellii Wisrt
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r

c

r

cc

+

r

r

r
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r

r
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r
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r
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c
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Iril—May 1899.

cc

r

4 4 4 1 4 i 1 4 4 1 1

— 28 28 29 29 29 29 29 29 29

56 17 56 30 56 :
: 56 13' 56° 49' 56 57 2 57 - 57

5 34' 56

r. 1 13' W. (i K 1 15' K 2 :,<!' K. 3 15 i 5 i. 6 I J' E. i e 9 .'i l. ; 15 i. •; 14' k

7 7 7 8 7 6 6 ti 6 6.5 6,1

34,89 35,00 35.17 34,79 34,74 :,!.. 34,91 34,21
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Table II (continued); The Nori

Month 4 4 4 4 4 4

Date -'s 28 29 29 30 30

Eucampin zodiacus Ehb

Gninardia flaccida Castr

Lauderia aanulata Cr,

Navicula membranacen Or

Nitzschia seriata Ci,

Rbizosolcnia seroispina Hensen . .

R. Shrubsolei Ci,

R. Stolterfothii H. Pkk

R. styliformis 1$t\v

Stephanopyxis turgida Gkev. . . .

Thalassiosira gravida Cr

T. Nordenskiöldii Ci

Thalasiothrix kmgissima Cl. & Gi \

Planktontype Ns. Tp. Tp Ns Ns Si. Ns. i Si.) Si.



KONGL. sv. VET. AKADEMIENS HANDLINGAR. hand 34. tf:0 2. I!)

>ril—May 1899.

4 1 4 4 4 4 4 4 4 4 4

28 28 29 29 29 29 •.".i 29 .".i 29 >\)

rr rr

r r c — ccc cc ccc cc VVK- c
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— — + — — — — — — rr —
— — c — + — rr rr — rr —

Na. Ns. S. T. Ns. Tp. Ns. Ns. Nh. i\m. Nm. Ms. Nm. (Ns.) S. Nm. Nm.
1 Tp. Nm. I

\ Nh. Ns. f

K. Sv. Vet. AkaJ. Hnndl. Band 34. N:o 2.
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Table II (continued). The Nort

Month

Date

Lat. N.

Lony

Tempcrature

Salinity

Acarlia Clausii Giesbr

A. longiremis Lilljeb

Calanus finmarchieus Gunn

Centropages haniatus Lilljeb. . . .

Oithona similis Claus

Pseudocalanus elougatus Boeck . .

Temora longicornis O. F. Mull. . ,

Evadne Nordmanna Loven ...
Hnlosphara viridis Schmit/. . . . ,

Ceratium furca Duj

C. fosus Duj

C. longipes Bam

C. inacroceros Eiib

C. tripos Nitzsch

Dinopliysis acuta Eiib

Gonyaulax spinifera Clap. & Lachm

Peridiuium depressum Baii

P. ovatum Pouchet

P. pellucidum Bebgh

Asterionella japonica Cl

Biddulphia mobileusis Baii

Ccrataulina Bergonii H. Peu. . .

Chaetoceros atlanticus Cl,

C. borcalis Btw

C. curvisetus Ci

C. dcbilis Cl

C. decipiens Cl

C. densus Ci

C. didymna Kim

C. hicmalis Cl

C. scolopendra Ci,

Coscinodi8cn8 concinnna Vf, Sm. .

C. ocnlua india Eiib. . ....
C. radiatna Ehb

Ditylum Brightwellii Wkkt. . . .

30

56
c
30'

34,90

30

56° T

2° 48' E.

35,10

30

,Y> ::«»'

no' e.

35,10

55°

0° 29' W.

34,79

29

57° 39'

11° 26' E.

6,5

23,12

r

r
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IT

+

r

r
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r
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r

r

r

rr



KONGLi SV, VET, AKADEMIENS HANDUNGAR, BAND 34. N;0 2. 51

Dril—May 1899.

1 4 1 4 4 4 1 . i ."i
">

30 30 30 30 29 •29 30 7 l:i 20 VI

'

56 34' 55° 54' 55" 14' 54° 36' 57" 31' 56° 8' 51° 45' 57 12' 30' :,i 34'

E. T 50' E. 7° 30' E. 7 -.".»' E. 7° 48' E. 9 20' E. ; 20' E. ;, 57' i. 9 20 i ;
.'.-.- k. 5 18' K. - 0' K

6,8 7,3 7,3 7,5 9,5 9,5 9 11 — 10 8

! 32,73 33,28 33,4G 31,36 35,12 34,91 33,8 .
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Table II (continued). The North $

Month

Date

Eucampia zodiaeus Ehb

Guinardia flaecida Castr

Lauderin annulata Cl

Navicnla membranaeea Cl

Nitzschia scrinta Cl

Rhizosolenia seraispina Henskn . .

R. Shrubsolei Cl

R. Stolterfothii H. Peb

R. styliformia Btw

Stcphanopyxis turgida Guev

Tbelassiosira gravida Cl

T. Nordenskiöldii Cl

Thalassiotbrix longissima Cl. & Gun

Planktontypc

30 30 30 29 29

r

rr

Tp. Ns.

rr

c

c

/ Km. Tp.
\

\ S. Ns. |

C. Ns. (Nm.'

rr

Ns. Ns. C. Nm. N!
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4 4 4 4 4 4 1 :> 5 r> 5

30 30 30 30 29 29 30 ; 13 20 •.'1
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Table III. The Non

7 7 7 8 8 8

Day 24 25 26 20 21 21

Lat. N 57" 53' 60° 61° 3' 55° 15' 56° 42' 58° 14'

0°6'W. TE. 2" 10' E. 5° 47' W. T 18' W. 5°54'W.

Tenijirraf k re ....*. 15.-1 14,8 14,20 13,2 14,2 13,9

34,9fi 35,41 35,08 34,28 34,69 35,06

Oikopleura dioica Fol

Acartia Clausii Giesbb

Anomalocera Patersonii Brady & ROBTS.

Calanus iinmarchicus GuNN

Cent ropatres bamatus LlLLJEB

C. lypicus KröYER

Corvcaeus anglicns Lubbock

Oithona similis Claus

Parat-ålan us parvus Claus

Pseudocalanus elongatus Boeck ....
Temora longicornis O. F. MULL. . . .

Evadne Nordmanna Loven

E. spinifera P. E. MiiLL

Podon intermedius LlLLJEB

Sagitta bipunetata Quoi & Gaim. . . .

Cyttarocylis denticulata Ehb

Tintinmis Steenstrupii Clap. & Lachm.

Acanthouietron quadrifolium Hkl. . .

Ceratium furca Duj

C. fusus Duj

C. longipes Bail

C. macroceros EnB

C. tripos Nitzsch

Dinophysie acnta Ehb

Uiplopsalis lenticula Hergii

Peridinium dtpressum J5ail

J'. divergens EHB

Rhizosolenia gracillima Cl

Planktontypr,

ccc

c
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cc

+
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r
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s 8 8 7 7 7 7 7 7 7 7 7 7

23 23 24 28 28 29 29 29 29 29 29 28 29

53 ii' 57° 38' 57° 53' 56° 14' 56° 22' 56° 81' 56° 40' 56° 49' 56° 58' 57 1' 57° 11' 55 LO
1

55 -!

3 4 V E. 7°2'E. 10" 13' E. 2° 2' W. 0°36'W. 0°50'E 2 L8' E 3°44'E. 5° 2' E. 6 33' E. 8 E 1 11/ u.

ll.ii 15,4 — 12 15 15 15,5 IG 16,5 IG 16 1 I 5 16

32,51 30,38 — 34,3* 34,71 35,10 35,0 G 34,33 33,32 32,96 -.".t.;.; 34,36 34,88

. .
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Table III (continued). The Nort

Month

Day

Lat. X
Long

Temperature

Salinity

Oikopleura dioioa Fol

\ c-i r t i :i Clausii GlESBB

Anomalocera Patersonii Brady & ROBTS.

Calanna finraarchicua Gunn

Centropagea bamatua Lilljeb

C. typicua Kröyeb

Coryeeena anglicna Li bbock

Oithona aimilis Claus

Paracalanus parvus Claus

Pscudocalanus clongatus Boeck ....
Temora longicornis 0. V. Mull. . . .

Evadue Nordmaunii Loven

E. spinifera P. E. .Mull

Podon intermediua Lilljeb

Sagitta bipnnctata Qroi & Gaim. . . .

Cyttarocylis denticnlata Ehj!

Tiiitianiis Stcenstrnpii Clap. & Laciim.

AcanthometroD qnadrifoliam Hkl. . . .

Ceratiom furca Duj

C. fasua Duj

C. longipea Bail

C. macroceros Ehb

C. tripoa NiTZSCH

Dinophyais acuta Ehb

Diplopsalia lenticula Bergh

Pcridinium depressnm Bail

P. divtrgens Ehb

Rbizoaolenia gracillima Cl

Planktontype

29 29

55 W 5li
3 15'

2
1
23' E. 4 9' E.

IG IG

35,03 33,78

30 30

56° 31' 56° 57'

5° 52' E. 7° 37' E.

16 16,5

33,61 31,01

30

57° 25'

9° G' E.

15,8

29,41
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uly-August 1899.

—
7 7 7 7 7 8 8 8 8 8 8 8 8

29 29 30 30 30 2 2 l > 3 3 3

• 55° 7' 55° 59' 57" 7' 57° 29' 57° 39' 51° 48' 52 36' 53° 28' 54" 18' 55° 6' 55° 43' 56* 32' .,; L6

E ; 35' E. 7°37'E.

17

8° 28' E. 9°31'E. 10°26'E. 3°23'E. 3°57'E. 4°39'E. 5°36'E. 6°26'E. 7°4'E. ; 52 i. 8"31'E.

17,3 17 16,8 16,5 — 18,2 18,2 16,5 16 16,8 15,3 15,0

9 32,82 33,97 30,91 29,65 29,17 — 35,27 33,-n; 34,40 33,87 31,05 31,13 31,70
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Table IV. The North

T)cite . 3 4 4 5

Latitxcle N. 57' 54' 57° 46'^ 57° 55' 58° 19' i

gitude 6°51'E. 3° 41' E. 2°20'E. 0°55'W. 4°

TentpcTcitwe 10,5 9,5 9,5 10,5

Salinity 32,91 35, 1

2

35,24 35,22

Proto pcdata I.kac II

åcartia Claoaii Gebsbb

A. longiremis Lji.l.iki:

Calanns finmarchicna Gtnn

Centropagea typicQS K.RÖYER

Cnn ca us anglicua Ltjbb

Enterpe acutifrons Dana

Microaetella atlantica Hhahv & Robs

Oithona aimilia Clais

Paracalanus parvus Claus

Pscudocalanns elongatus BoECK ....
Temora longicorais O. 1 . Mi i.l. . . .

Sagitta bipnnotata Q.UOI & Gaim. . . .

Tintinnopaia ventricoau Clap. & Lachm.

A.cantfaochiasma fasiforme IIkl. . . .

Halospha ra (small)

Ceratiom (tripos var.) bucepbala Cl.

C. furca Du.J

C. fusus Dlj

C. (trip. var.) longipea 1'.aii,

C. macroceros Ehb

C. tripofi \ i DZSCH

Dinophysia acuta Kun

Diplopaalis lenticnla Bergh

PeridininiD depreasam Bail

P. divergens Emt

Pyrophacna borologium Stein . . . .

Biddnlphia mobilensia Baii

i hoetoceroa decipiena Cl

C. denana Cl

Coacinodiacua concinnna W. Sm. . . .

gtricua Ehb

(.'. radiatns Ehb

Ditylam Brightwellii West

Gninardia flaccida CäSTB

Rhizoaolenia calcai a\ in Som lze . . .

K 8tolterfothii 11. Peb

K. atyliformia Bt\(

Si reptothera thameais Sb bi bg ...
Planktontype
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Table IV (eontinued). Tlie Norti

Date

Latitude N

Longitude

Temperature

Salinity

Proto pcdata Leach

Acartia Clausii GlESBB

A. longiremis Lilljeb

Calanus finmari-hirus Gunn

Centropagcs typicus Kköyee

Coryctens anglicus Lubb

Euterpe acutifrons Dana

Microsetella atlantica Brady & RoBTS.

Oitliona similis Claus

Paracalanus parvus Claus

Pseudocalanus elongatus Boeck . . .

Temora longicomis O. F. Mull. . . .

Sagitta bipunctata Quoi & Gaim. . .

Tintinnopsis ventricosa Clap. & LACHM

Acanthochiasma fnsiforme Hkl. . . .

Halosphnra (small)

Ceratium (trip. vur.) bucephala Cl.

C. furca Duj

C. fusiis Dua

C. (trip. var.) longipes Uail

C. macroccroa Ehb

C. tripos Nitzsch

Dinophysis acuta Ehb

Diplopsalie leaticala Bebgh

Peridininm depressum Bail

P. divergcns Ehb

Pyrophacns horologiam Stein ....
Biddulphia mobilensis Bail

ChsctoceroB decipiens Cl

i
'

'Ii nsiis i'Ai

Coscinodiscua concinnua W. Sm. . . .

C eicentricue Ehb

C. radiatae Ehb

Ditylam Brightwellii West

Gaioardin Baccida CA8XB

oli aia calcai avis Schi lze . .

H Stolterfothii II. I'i:u

K. Btyliformu Btw

Streptotheca thamesis Sbbdbs

Planktontypt

55° 13' 55° 35'

0'35'W. 1° 1' E.

10,5 10

34,71 31,89

Tp.
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Month 1 1 1 1 2 2 2 3 3 3 4 4 4 4

I>tn/ 4 13 18 . 24 10 17 23 1 16 24 4 13 21 23
\

Tevnperature 4,30 - 3,25 2,50 1,15 2,10 2,20 1,75 3,40 2,90 2,85 4,10 4,80

Salinity 31,27 — 35,15 25, IG 25,45 24,84 24,03 23,09 27,45 32.73 •21, is 26,58 22,14 —

Oikopleura dierna Fol

Acartia Clausii Giesbr

A. longiremis Lilljeu

Calanus finmarchicus GuNN

Cintropages haiuatus Lilljeu

C. typicua Kroyer

Oithoiia similis Claus

IVi/udocalanua elongatus Boeck

Temora Iongicornis 0. F. Mull. . . .

Evadne Nordmannii Loven

E. spinifera P. E. Mull

Si '^iira bipuactata Quoi & Gaim. . . .

Cyltarocylia denticulata Eim

Tintinnopsis carapannla Eins

Halosphfera viridia Schmitz

Ceratiuni (trip. var.) bucephalum Cl. -

C. furia Duj
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Table V (cont

Month

Day 13 18 24 10 17 23 1(3 24 13 21 23

( !. danicne Cl.

C. debilis Cl

C. decipicna C]

C. deusus Cl

C. diadema Ehb

C. didymna Ehb

C. biémalis Cl . .

C. Schiittii Cl

C. scolopendra Cl

C. socialia I.aid. .......
Coscinodiscua concinnus W. Sm. .

C. oculus iridis EllB

C. polychordns Gran

Ditylnm Brightwellii West. . .

Guinardin flaeeida II. Per. . . .

Rhizosolenia calcar avis Schulze

R. gracillima Cl

Tt. setnispina Hensen

R. Bctigera Ktw

R. Shrulisolci Cl

R. styliformis Btw

Skeletouema loslatum Grev. . .

Stephanopyiis turgida Gr?:v. . .

1'halasmosira gravida Cl

T. Nordensköldii Cl

Thalassiotbrix Krauenfeldii Grun.

T. longiaaima Cl. & Grun. . .

Planktontype
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\1 !lt 1 2

3

2 2 2 3 3 3 3 3 1 4 4 4 5 5 5

12T)uu 17 15 20 Ji 3 7 14 Ht 30 i 12 17 27 1 6 2
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— r + + — + i— — — — r

Corycaeus auglicus Lubbock . . r — — + r — — + cc c + r
— — — —

Euterpe atutifrous Dana . . . r — — — — — — — — + + r

Oithona similis ('lats r + r — + r + + cc — + c r — r — -

Paracalanus parvua Claus. . .
— — + + + + + — — — + — — — — -

Psendocalanus elongatns Bckck .
- + — — — — — r — — r — — — — -

Temora longicornis <>. P. Mull. — — — — — — —
-i r — c cc — — — —

Evadne Nordmannii LovÉN . .
— — — - — — — — — — — — — r c — —

s^irtn bipnnctata Quoi & Gaim. — r — — — — — — — — — r - — — — -

Cyttarocylis aerratos Mceb. . . .
— — — — —

Tintinnopsis camparmla Ehb. . .
— — — — — — — — — — — — — — — -

-

Halosphsera viridia Schsiitz . .
— + r r c — r +

1
!( ratium furca Duj — — — — — r — — — — — — — — — — — -

i
' foaua Duj r r r

<'. longipes Baii — — — — — — — — — — —
C. macroceros Kim — — — — — — — — — — -

<
'. tiipos \ ii/m ii — — — — + — — — — — — — — _ -

-

-

P. divergcns Kun

1'. • i \ ;il iiiii Pi >i i BET r r

cccPhseocystia Ponchetii Lagh. . .
— — — -- — —

.

+ ccc c + c _

r

c

+
i

— r — c cc cc c c c _ _

Chnetoceros curviaetua Cl. . . .
— — — — — — + — — r — — — -

C. decipiena Cl r rr c c

r

cc c

1 ' äl DBD8 Cl. — — — — — r r r _

i
< 1 1

• i \ in us Ehb
1

:

C Schuttii Cl — — — r r r

1 teres Cl — — — - — - 1 c c + — -

( loscinodiacna concinnua W. Sm. + — — — + c (• + c c _
•

' i itentricna Ehb + IT +

C ocnlna iridia Ehb — —
Ditj Inni Brightwelli Wbbt. . . . + r r r r + + .,

Encampia zodiacue Ehb . . .
— — — —

r

. __

Guinardia Baccida 1
' \s rit . . .

— — — + — + + + c c c r c

Leptocylindrus damens Cl, . . .
— — - — — — — — — — rr — rr r — — r



KONGL. SV, VET. AKADEMIENS HANDLINGAR. BAND 34. N'.0 2. (i 7

noutli 1899.

i •; 8 7 7 7 7 8 8 8 8 s '.' '.t 10 in

l(i

in 10 10 11 11 11 1.' L2 12

28

12

1 27 29 12 1!» 24 28 4 11 is 24 31 10 25 7 13 L9 25 14 23 28 s 11 19

- r — +

r

— cc c

c

r

+

r + — + —
i

— —
i

r — — r

+ r
— — r — r r

— — — c — r r — — — r c r r — + •i- c r —
- — — — + — r r r — + c — r — — r r • r r r

c + + — + — r c — c c c r + + r 4- c r + r r +

•c + r r cc + + + cc c r r r + r — +

- r — r

- r

+ + c r

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

r + r

r

r

+

- r c

- — + — + + r r

-
r +

" — — — — —

-

— r — + + — cc — — r + r r r r +

r

+

r cc

r

r

+

+

cc

+

r

r

+

r

r

r

r

r

+

- — + + — + r — — r + — — — r + + +

- — — — — c +

c + c c c r c cc + c

+ — + r + +

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

r

-
r + C c r



- T. T. CLEVE, THE PLANKTON OF TIIE NORTH SEA, ENGLISH GHANNEL, ETC.

Table VI (contim

Month

Day 17 15 20 24

3 3

11 20

3

30 12 17 27 6 12

5

24

Rhizosolenia corpulenta Cl.

R. gracillima Cl

R. robnsta BTW

R. Shxabsolei Cl

K. Slolterfothii II. 1'kk. . .

R. styliformis Btw

Skeletonenia costatum Gben.

Stephanopyiis torgida Gren.

Thalassiosira gravida C]

Planktontype
Xin.l

Ne. I

Nh.

S

Nm.
Nh.
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Table VII. St ^

.

Month

/'".'/

Tem/p

Salinity

Euterpe acatifrons Pana

Temora longicornis O. F. MOLL. . . .

Tintinnopsis beroidca v. acuminata Dåd.

T. campanula EllB

T. veutrieosa C'LA1>. k LACHM. . . .

Phseocystia Pouchetii Laqh

Isterionella japonica Cl

Bacteriastrum varians Puder ....
Biddnlphia aurita Lyngb

B. mobilensis Hail

Ceratauliua Bergonii H. Per

Chsetoceros curvisetus Cl

C. decipiens Cl

C. (borealis v.) dcnsus Cl

C. didyinus Ehb

C. teres Cl

Coscinodiscns centralis Ehb

C. exceutricus Ehb

C. occnlas indis Ehb

Ditylum Brightwellii West

Eucampia zodiacus Eiib

Guinardia flaccida CASTK

Rhizosolenia delicatula Cl

R. Shrubsolei Cl

R. Stolterfothii II I'kr

Streptotheca thamesis Shbubs

Thalassiosira gclatinosa HENSEN . . .

T. gravida Cl

1'lanktontype
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18

15 15,5 16

21

16,2

34,21 34,02 33,71 33,92
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Table .

Month

D«y

Temp

Ireom Density

Wind

Tide

Oikoplcurn dioica Fol

Ai-artia Clansii GlESBB. . . .

Ceutropagea hainatus Lili.jkb. .

Knterpe acutilYons Dana . . .

Oitbona siniilis Claus

Paracslanna parvas Claus. . .

Temora longicoruis O. F. Mi 1.1.

Cyttarocylis serrata Moeb. . .

Tintiunopaia beroidea Stein.

T. campanula Ehb

Noctiloca miliaris SuBtB. . . .

Ceratium fusus DuJ

C. lougipes Bail

Pbaeocystia Pouchetii L.um . .

Biddnlphia anrita Ltngb. . . .

B. mobilenais Bail

Ceratanlina Bergonii H. Pee.

Chéetoceroa debilis Cl

C. ileusus Cl

Coscinodiscos concinnns W. .Sm.

Ditylnm Brightwellii West. . .

Bncampia zodiacns Ehb, . . .

Gainardia flaccida Castb. . . .

Rbizosolenia Shrubsolei Gli. . .

K. Stolterfothii H. Pee. . . .

Streptotbera thamesie Shbubs. .

Planktontype

13 20 11 17 26 10

5,7 5,7 .1 4,2 5,4 5,7 3,G 5,0 4,9

17

6,0

30 13 20

(>A 7,6 7,3 \,
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ler 1899.
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Table

M( nth

Day

T< mperature

Salinity

Oikopleura diok-a Fol

Proto pedata Leach

Acartia Clausii Giesbr

A. longiremis Lilljeb

Anomalocera Patersonii Templt. . . .

Calanus tinmarchicus Guxn

Centropatres hamatus LlLLJEB

C. typicus Kröyer

Coryneus anglicus LuBB

Oithona similis Claus

Paraealanus parvus Claus

Pseudocalanus elongatus BoECK . . .

Temora longieornis O. F. Mull. . . .

Evadne Nordmanna Loven

E. spinifera P. E. MiJLL

P. Leuckartii G. O. Särs

Sagitta bipnnctata Quoi & Gaim. . .

Pleurobraehia pileus Fabr

Cyttarocylis deuticulata Eiib

Plcctophora arachnoides C'LAP. & Lachm.

Halosph.xia viridis SCHMITZ

Ceratium (trip. v.) bncephalnm Cl. . .

C. furca Du.)

C. fnsns Duj

C. longipes BAIL

C. macroceros Ehb

C. tripos Nitzsch

Peridinium depressnm Bail

P. divergene Ehb

Biddnlphia auritu LTNGB

Chsetoceros borealia Btw

Brightwellii Cl

itrictue Gran

C contortaa SchI it

1
. cnn isetus i i

lilis ''i

C]

Cl
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i eröboda.
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Table IX (contit
'

1 1 1 2 2 2 • ; 3 3 3 4 4 5 5

Day 8 13 24 3 13 21 28 8 16 27 13 21 9 18

Chsetoceros diadema Ehb — — — + c _
i c

C. didvmus Ehb — —
C. hiemalis Cl ^

kfittii Cl — — — — — — — — — — — — — —
C. scolopendra Cl — — — — — rr — + — — •- — — rr

-C. socialis LArDEK — — — — — c -r c r — — — —
Coscinodiscus coucinnus W. Sm. . . . c c c c ecc cc i CC + — — — — —
Ditylura Brightwellii West — — — — — — — — — — — — — —
Guinardia flaccida Castr — — — — — — — — — — — r — —
Rhizosolenia calcar avis Schulze . . .

— — — — — — > — — — — — — —
R. semispina Hensen — — r — — -(- — + + c — — +. -

— — — — — — +
Skeletoncma costatum Ghev — — — — — + — — — — — — —
Stcphanopyxis turgida Grev — — — — — — — — — — — —
Thalassiosira Nordenskiöldii Cl. . . .

— — — — • cc 4- ccc c c — —
Thalassiothrix Frauenfeldii Grun. . . . + + — + c — + + — — — — —

Planktontype Tp. Xc.
1 Tp.

INc. T.

Tp. |

Xc. |

Xc. Xc. Si. Xc. No. Si. Si.
le. Si.

|
Ns.

Xh.

Tp.

Xs. Si.

Xh.
Xs.

(Tp.)

Nh.
Xs.

(Tp.)

Xs. C.

Balt.

Xs. 1

Balt. (
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; 6 e 7 7 ; i 8 8 8 8 '.• 9 9 10 10 in 11 11 L2 1

.'

2 19 SK 3 Hl 18 -.-i .".1 7 14 22 28 4 11 25 2 16 26 7

r

r

r

1'P Tp. Tp.

r

r

Tp.
It,
1

Nc

—
+

+

+

Tp.

Nm.
Nc.

+

Tp-

Nm.

1

rr

K Tp. M

r

+

Tp.

(Nm.)

r r

Tp.

r

r

r

r

Tp.

—

Tp.

r

r

+

rr

r

r

r

r

Tp.

c,

r

+

r

r

r

r

r

r

r

r

1
Tp
Nm.

1

c

c

r

-i-

r

r

r

Tp.

Nm.

+

r

r

rr

r

rr

+

r

Xs. I

Xm
(Tp.) 1

+

r

r

r

Tp.

r

+

+

r

r

r

c

r

r

c

1 Tp.

Nm.
1 v

k Sv. Vet. Akad. IIum.11. Band 34. N:o 2. 11



76 P. T. CEEVE. THE PLANKTON (>F THE NORTH SEA, EXGLISH CHANNEL, ETC.

Table IX (con
E

Month

Day 13 24 13 21 28 16 27 13 21 9 18 .

Sm.

Chaetoceros diademe Ehb.

C. didymus Ehb. . . .

C. hicmalis Cl

I Schfittii C%

C. scolopendra Cl. . . .

C. socinlis Laiper . . .

Coscinodiscus concinm

Ditylnm Brighlwellii West. . .

Gninardia flaccida Castr. . . .

Rhizosolenia ralcar a\is SCHULZE

R. gracillima Cl

R. semispina Hensen ....
K. styliformis Btw

Skeletouema costatum Grev.

mopyxia turgida Grev. .

Thalassiosira Nordenskiöldii Cl.

Thalassiothrix Erauenfeldii Grin.

Planktontype Tp. Ne.
I Tp.

INc.T.

Tp. \

Ne. |
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—
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