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INTRODUCTION.

Since tlie centrifuge has been introduced by Lohmann araong the methods of studying

plankton, the quantitative in-

vestigations of the diminutive

organisms hâve been possible.

To préserve the water sam pies

for låter examination Gran

(1912) used Flemmings stron-

ger solution. At the meeting

of the International Council in

Copenhagen April 1912 it was

decided, that in May-June

samples should be collected

according to Gran's method.

Much of the material has al-

ready been investigated, and

the results are to be found

in „ïhe Plankton Production"

by H. H. Gran. The Fin-

nish material collected in the

month of May 1912 will be

dealt with in the following

treatise.

The samples were taken

at six stations, the geographica!

positions of which are shown

in the map of the figure 1

and noted in the table below: Fig. i. Position of the stations.
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Table I. The Positions of the Stations.

Station
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content ourselves by comparing them with tlie plankton from better known regions and

drawing our own conclusions as to the distribution and the conditions of lue of the

plankton dealt with hère.

CHAPTEB T.

THE SEPARATE SPEOIES AND TIIEIK DISTRIBUTION.

With some few exceptions the différent species can be classified into three groups:

Diatomaceae.

Peridiniales.

Ciliata.

The groups will be discussed in the order mentioned abow, and afterwards some

remarks will be made on those species, which are to be grouped otherwise. Of course

the groups mentioned bave no equal systematic value; this basis of classification is rather

a practical one employed on this special plankton.

Tlie species of the différent groups will be dealt with alphabetically.

The material examined consisted of following species:

Diatomaceae.

A. Oceanic species.

Achnanthes taeniata

Chaetoceras debile

— Wighami

Coscinodiscus lacustris

sp.

Fragilaria cylindrus

Leptocylindrus minimus

Melosira hyperborea

Navicula Granu

— Vanhöffenii

Nitzschia longissima

Skeletonema costatum

Thalassiosira baltica

B. Forms that live in brackish 'or

fresh water. Marine littoral forms.

Amphiprora decussata

Asterionella formosa

Cocconeis Placentula

Scutellum

Diatoma tenue

Melosira distans

— granulata

Navicula cryptocephala

gracilis

major

Placentula

rhynchocephala

viridula

Nitzschia Sigma f. elongata

sp.

Rhabdonema arcuatum

Rhoicosphenia curvata

Stauroneis Heufleri

Synedra affinis

— pulchella

— radians

N:o 5.
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Peridiniales.

Dinophysis baltica

Glenodinium bipes

Gonyaulax catenata

Peridinium flnlandicum

| achromatieum (?)
P-

1 balticum (?)

CUiata.

Didinium Gargantua

Laboea compressa

— conica

— délicat issima

vestita

Lohmanniella oviformis

stellaris n. sp.

Mesodinium rubrum

Tintinnopsis beroidea

— tubulosa

Rhizopoda.

Difflugia lobostoma

Silicoflagellata.

Ebria tripartita

Systematically Unknoam Forms.

Radiosperma corbiferum

Xanthidium multispinosum

Some solitary nauplii were found, but tbeir species could not be determined for

want of sufficient material. This was also tbe case with a very fevv cells of Peridiniales

and varions more or less spherical cells, perhaps ova, Infusoria or only the contents of

broken walled individuals.

A few cells of pollen of foliferous trees and firs had been driven out into the sea.

After this summary we shall proceed to the discussion of the separate species.

DrATOMÀCEAE.

A. UCEANIC SPECIES.

Achnanthes taeniata Grun.

(Fig. 2.)

1880 Cleve and Grunow, p. 22, pl. 1, f. 5.

1894—95 Cleve II, p. 189.

1896 a Cleve, p. 5.

1896 b Cleve, p. 4, 13.

1897 b Gran, p. 9, pl. 1, f. 10.

1897 Östrup, p. 329, 353, pl. 2, f. 15.

1905 Jörgensen, p. 105, pl. 8, f. 27.

1908 Gran. p. 122.

1910 Meunier, p. 326, pl. 33, f. 41-44.

Tom. XLVIir.
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When the low salinity of the Finnish waters was taken intu considération it was

probable, that a rather poor plankton would be found. On t hat account this treatise was

begun with some scepticisiu, but the résulta were encouraging. Especially Acbnanthes

taeniata was very interesting, occurring very abundantly, particularly in the inmost

part of the Gulf of Finland, where the River Neva earries much nutritive water into

the sea. The maximum nuniber of cells pr. litre was hère four millions. The cells are

1
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resting-spores was found at the depth of 5 nietres. At this station the spore-i'ree cells

still dominate. Towards the bottom the nuraber of the resting-spores increase in propor-

tion to the thin-walled cells, this fact confirming the ruie, that the heavy resting-spores

will sink more rapidly than the lighter thin-walled cells. But any considérable sinking

could not be noticed yet. The richly laden Upper layers of the water indicate that this

species is still in energetic development.

At the other two stations in the Gulf of Finland, viz: F 50 and F 61, great num-

bers of Achnanthes taeniata are to* be found, decreasing from east to west. At these

stations the resting-spores prevail, and the development has proceeded further that at

station F 41. While the maximum has not sunt anything worth mentioning at station

F 50, we find it at the depth of 40 mètres at station F 61. The diatom is here decrea-

sing, having begun to sink towards the bottom, the greater number of the cells forming

resting-spores.

At the two stations F 23 and F 30 in the Gulf of Bothnia the behaviour of this

species is rather différent. At the most northerly station (F 23) we find it pretty nu-

merous with the maximum in the upper layers of the water, but at the same time with

resting-spores dominating. The last mentioned fact indicates the retrogression of the

species. At station F 30 probably this diatom, occurring in very few cells has almost

finished its development and will soon disappear from the plankton.

At station F 74 in the northern part of the Baltic it is found somewhat mort

abundantly than at station F 30, the resting-spores being numerous and the maximum

number of cells occurring at the depth of 30 mètres.

Gliuetoceras debile Clkve.

(Fig. 3.)

1894 Cleve, p. 13, pi. 1, f. 2.

1895 Ostrup, p. 456, pi. 7, f. 89.

1895 Ch. vermiculus Schutt, p. 39, f. 7 a—c.

1908 Gran, p. 92.

1910 Meunier, p. 242, pi. 27, f. 19—23.

1913 Meunier, p. 43, pi. 7, f. 1—11.

A few solitary spécimens of some resting spores were to be found. These had two

spines on one of the valves and were very probably belonging to Chaetoceras debile.

The breadth of the chains being very little (8—12 tt)

the two little wort-like structures of the typical Ch.

debile were not distinctly developed ; but Meunier

(1913) has given a drawing of this species with

resting-spores (pi. 7, f. 11), which are quite similar

to those of the Finnish material.

i'*S^

Pig. 3. Chaetoceras debile.

Resting-spores.
1000

Tom. XLVm.
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This diatom is not specified in the tables, being only distinguishable from the other

Chaetoceras-spores on closer examination and higher magnifying powers, than used when

counting. But it can be said with great certainty, that this species occurred in minimal

numbers compared with Chaetoceras Wighami, vvhich will be dealt with beneath.

The spécimens drawn were found at station F 23 at the deptlis of and 10 mètres.

It is not noted from the other stations, but the possibility that is lias been overlooked

is not. improbable.

Chaetoceras Wighami Brhüitw.

(Fig. 4.)

1856 a Brightwell, p. 108, pl. 7, f. 19—36.

1856b Brightwell, pl. S. f. 19-36.

k
Ï

ti

\

b.

Fig. 4. Chaetoceras Wighami.

a. Cells without spores.

b. Cell in front-view.

c. Resting- spores.

1000

1

N:o 5.



8 O A RO LIM E \j B E (i A A B D.

1896 Ch. bottnicum Cleve, at Aurivillius, p. 14, pl. 1.

1897 a Ch. biconcavum Gran, p. 27, pl. 3, f. 46.

1897 a Ch. Wighami Gran, p. 27.

1901 Levander, p. 6, 13.

1908 Gran, p. 88.

1910 Meunier, p. 244, pl. 27, f. 26.

1913 Meunier, p. 42, pl. 6, f. 32—34.

Chaetoceras Wighami was fourni at every station occurring both as very thin-walled

cells and as resting-spores. The cells were either observed singly or in short chains

consisting of very few cells. The resting-spores lying one in each cell were decorated

on both valves with fine spines, which were easily seen on the larger cells, but were

very indistinct on the smaller ones.

The breadth of the chains was 6— 17 u, the greater nuinber of the resting-spores

however not exceeding 10 «.

At station F 41 Ch. Wighami occurred rather numerously being hère without

resting-spores, while only a few straggling cells or spores were fourni at the stations

F 50, F 61, F 74 and F 30. At station F 23 the resting-spores were dominating with

maximal nuinber at the depth of 30 mètres. At this station it is still fairly nnmerous.

but. no doubt in regression.

Coscinodiscus lacustris Grun.

(Fig. 5.)

1884 Grunow, p. 85, p]. 4. f. 30— 33.

1899 Van Heurck. p. 525.

1910 Meunier, p. 274, pl. 30, f. 33—34.

The undulated valve of Coscinodiscus lacustris having one excentric concavity and

one excentric convexity can be dissolved into narrow sectors consisting of 3 (2—4) rows

of pores. The sectors are separated by thickened lists just inside the margin, while

the very border of the valve is very delicately radially striped.

The size was highly varied, the diameter ranging between 20 u and 70 ;/.

In spite of Coscinodiscus lacustris being a very characteristic species, when it was

deprived of its contents by intense heating, it was rather difficult to détermine this

species, when it was counted, as the contents were of a dense black colour. When
looking at the valve it was particularly difficult to distinguish the small cells of this

species from those of Thalassiosira baltica. On that account the numbers put down in

the tables concerning thèse two species are not quite exact. Under Coscinodiscus lacustris

are noted every cell, which lias been determined with certainty as this diatom, while

those, of which the identification is uncertain, are counted as Thalassiosira baltica, this

species on closer examination appearing to be the dominating one.

Tom. XLV1II.



MicroplanJcton from the Finnish Waters during the Month of May 1912. 9

Coscinodiscus lacustris occurred in small quantities at every station fairly equally

distribated. The greatest number was 1520 cells pr. litre (station F 23, mètres). At

V,-.,

Fig. 5. Coscinodiscus lacustris.

iioo
a. Cells in i'ront-view.

1250
b. Cells in side-view. —.

—

some of the stations the largest quantities were found in the mitldle and

layers (F 41, F 50. F 61, F 74). On the contrary at station

F 30 the maximum number was found at the depths of 5 10

mètres. Station F 23 besides having the greatest number of cells

in the surface water (1520 cells pr. litre) also produced a se-

condary maximum (1440 cells pr. litre) at the depths of 40—50

mètres.

This relatively rieh occurrance towards the deep layers can

naturally be explained, when we consider the tact, that Coscino-

discus lacustris is a heavy form, which will easily sink.

deeper water-

Fig. 6. Coscinodiscus sp.

1050

1 "-

Coscinodiscus sp.

(Fig. g. ,

Hère and there a little thick-walled Coscinodiscus with cup-shaped valve was to be

found. The pores being reinote at the central part of the valve approached each other

towards the edge. The margin of the valve was supplied with hue radial stripes.

A few spécimens of this species occurred at. stations F 74 and F 61.

N:o 5.
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a

Fragilaria eijlindrus Grün.

(Fig. 7.)

1884 Grunow, p. 55, pi. 2, f. 13.

1897 b Gran, p. 20, pl. 1, f. 4—5.

1905 Jörgensen, p. 102, pl. 6, f. 9.

1908 Gran, p. 115.

Pragilaria cylindrus occurring constantly with Achnanthes taeniata could be disti-

guisbed from the latter by the very narrow linear cells, which are discribed in the

„Nordisches Plankton". The breadth of the

chains according to the Finnish material which

has been examined was 14—35 </.

This species was not numerous except at

station F 41, occurring here in the upper wa-

ter-layers with the maximum number of 268800

cells pr. litre at the surface. Farther west in

the Gulf of Finland it diminishes, and the

maximum is found in the deeper layers (sta-

tions F 50 and F 61). In the northern part

of the Baltic (station F 74) it occurs only

singly; in the Gulf of Bothnia it is wanting

at the southern station (P 30), while it is found in small quantifies at the northern one

(F 23) with the maximum number of 8600 cells pr. litre at the depth of 30 mètres.

Fig. 7. Fragilaria cylindrus.

a. Cells in side-view.

b. Cell in front-view.

050

1

Leptocylinâms minimus Gran.

(Fig. 8.)

1915 Gran, p. 72.

A few chains occurred consisting of narrow cylindrical cells with rounded ends.

The contents of the cells were coloured by the fixing-fluid, so that three dark bodies

Fig. 8. Leptocylindms minimus.

1000

appeared, one in the middle of the cell and one at each end. This indicates, that the

cells contain two chromatophores connected by a central part with the nucleus. This

species is very probably the same as the Leptocylindrus minimus of Gran (1915).

The diameter of the cells was 4 ;j.

This species occurred singly at stations F 23, F 74 and F 41.

Tom. XLVI II.
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Melosira hyperborea (Grün.).

(Fig. 0.)

1880—85 Melosira nummuloides var? hyperborea Van Heurck, pl. 85, f. 3— 4.

1895 Östrup, p. 462.

1896 b Schutt, p. 59.

1897 b Gran, p. 4.

A. Schmidt Atlas, pl. 182, f. 24.

1897 M. nummuloides + M. Juergensii Vanhöffen. p. 265, pl. 3. f. 16— 18.

1900a Gran, p. 52, pl. 3, f. 11—15.

1908 Gran, p. 13.

1910 Meunier, p. 271, pl. 30, f. 16-21.

J

@

d.

Fig. 9. Melosira hyperborea.

a. (Jells without resting-spores.

b. Cells with resting-spores.
101 Kj

c. Resting-spores. d. Auxospore.

Melosira hyperborea was either found in short chains, often containing resting-

spores, or as single resting-spores. At the same time many separate valves were found.

N:o 5.
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An auxospore appeared at station F 50 at the depth of 40 inetres. 1t was veiy

remarkable in that a thick-walled resting-spore was lying inside the thin-walled auxo-

spore. The formations of the auxospore and the resting-spore have in this case developed

without any intermediate link of thin-walled cell-generations. The diameter of the cells

was 10—23 («, that of the auxospore 25
f<.

Only at station F 41 in the upper water-layers the chains without resting-spores

dominate those containing spores. In the deeper layers we have quite the opposite case,

but hère this species is rather scarce. At stations F 50, F 61 and F 23 a few cells

without resting-spores occurrerl, wliile the species is totally lacking at stations F 30

and F 74.

This diatom is not particularly numerous at any of the stations. The greatest

numbers noticed are 20100 cells pr. litre of the sporeless cells (station F 41, 10 mètres)

and 15500 cells pr. litre of the resting-spores (station F 41, 5 mètres).

The resting-spores were fairly equally distributed over ail the stations in quantifies,

which varied between some hundreds and some thousands of cells pr. litre.

Navicula sp.

A few chain-forming Navicula-cells were found at some of the stations. On doser

examination it appeared, that they belonged to the two species, Navicula Granu and

Navicula Vanhöffenii. These two species were not distinguishable from each other, when

they were counted. Scattered spécimens occurred at stations F 41, F 50, F 61 and F 23.

Navicula Grann (Jörgensen).

(Fig-. 10.)

1905 Stauroneis Grani Jörgensen, p. 107, pi. 7, f. 25.

1908 Gran, p. 124.

1910 Stauropsis Granu Meunier, p. 321, pi. 33, f. 26—27, 33—36.

The chain in the illustration was found in some intensely heated material from

station F 41, 10 mètres. The breadth of the chain, 42 <<, was somewhat smaller than

that which is given in the „Nordisches Plankton" (50—57 </); but the plankton-diatoms

of the Finnish territory offen being relatively small (a fact which will be discussed låter,

page 39) this circumstance need not offer any objection as to the détermination of

the species.

Navicula Vanhöffenii Gran.

(Fig. 11.)

1896 a Navicula septentrionalis Cleve, p. 11, pl. 1, f. 9, non Libellus? sep-

tentrionalis Ostrup 1895.

1897 b Gran, p. 21, pl. 1, f. 1— 3.

Tom. XLVII1.
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1905 Jörgensen, p. 105, pi. 7, f. 22.

mos Gran, p. 124.

1910 Stauropsis Vanhöffenii Meunier, p. 322, pi. 33, f. 46.

Fig. 10. Navicula Granit.

950

1

Fig. 11. Navicula Vanhöffenii.

1150

1

Most of the Navicula-chains belonged to this species. It occurred in single cells

or in chains consisting of 2—4 cells. One chain having the breadth of 45 a has been

drawn; it was found at station F 50 at the depth of 10 mètres.

Nitzschia longissima (Breb.) Ralfs.

(Fig. 12.)

1880—85 Van Heurck Synopsis, p. 185, pi. 70. f. 1—4.

1899 Karsten, p. 114, f. 178.

1908 Gran, p. 131.

1910 Meunier, p. 337, pi. 34, f. 41—46, 65.

This species occurred sparsely at two of the stations, viz: F '23 and F 41. While

it was found in every sample from the surface to the depth of 60 mètres at station

Fig. 12. Nitzschia longissima.

1000

1

F 23, it was only observed in the sample from the surface at station F 4 1 . It is noted

as littoral by Gran; yet according to Van Heurck it is no real form of the brackish

water. The length of the cells was about 100 <<.

N:o 5.
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Skeletonema costatum (Geev.)

1866 Melosira costata Greville, p. 77, pl. 8, f. 3— 6.

1878 Skeletonema costatum Cleve, p. 18.

1883 Van Heurck Synopsis, pl. 91, f. 4, 8.

1893 Schott, p. 568, pl. 30, f. 1—2.

1898 Karsten, pl. 1, f. 1—7.

1900 Schutt, p. 482, pl. 12, f. 1— 10.

1908 Gran, p. 15.

1910 Meunier, p. 259, pl. 28, f. 33-36.

Some few délicate chains were found at stations F 61, F 30 and F 23. The dia-

meter of the cells was 4 u.

Thalassiosira baltica (Grun.).

(Fig. 13.)

1880 Coscinodiscus polyacanthus v. baltica Grunow, at Cleve and Grunow, p. 112.

1884 Grunow, p. 81, pl. 3, f. 17 a— b.

1891 Coscinodiscus balticus Cleve, p. 68.

1901 Thalassiosira baltica Ostenfeld, p. 290. f. 3.

1908 Gran, p. 18.

,C^5^.,__

MBÊLA-)

Fig. 13. Thalassiosira baltica.

1150

1

U00
1

a. Cell in front-view

b. Cell in side-view

Tom. XLV111.
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As mentioned above it was difficult to distinguish this species froin the Coscino-

discus lacustris. When using high magnifying powers on glowed matei'ial it was possible

to see the structure of the valve distinctly. The valve is tlat with delicately rounded

edge. The pores are lying in radial rows being almost parallel within rather large

sectors. On the spécimen drawn, the diameter of wich was 67 <<, were found about

14 sectors with 12— 18 rows within each sector nearest the edge. The central pores

are a little more scattered than the peripheral ones. Along the margin of the valve

three series of spines could be seen. The row nearest the centre consisted of scattered

large spines of varying size, while the two outer rows were formed of délicate spines.

The spines of the row nearest the edge were placed just outside the small ones of the

inner row. Generally two spines of each of the outer rows were found between two of

the large spines of the innermost row. The margin of the valve had fine radial Unes.

The size was inconstant, the diameter varying from 20 to 100 n.

As to the distribution it is once more to be noticed, that the numbers of the tables

are a little too high. Some of the cells ought to have been noted as Coscinodiscus

lacustris; hut when the material was strongly heated it appeared that Thalassiosira bal-

tica was generally more numerous than Coscinodiscus lacustris.

This diatom was found at all the stations and in every depth in quantifies, which

with the reservations mentioned varied between 120 cells pr. litre (station F 41, 50

mètres) and 35400 cells pr. litre (station F 30, 80 mètres). At the stations of the Gulf

of Bothnia (F 23 and F 30) this species was more numerous than at the other stations.

Pig. 14. Ihalassiosira battica with parasite.

a. Cell in front-view.

b. Cell in side-view.

1200

1 '

N:o 5.
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At all the stations except station F 41 sorae of the Thalassiosira-cells had enclosed

in themselves a globnlar body, no doubt a parasite. (Fig. 14.) The cell-wall of the

latter appeared to be of other material than the silicious cover of the diatom, the wall

of the parasite tnrning violet when treated with chloroïodide of zinc. The contents of

the parasite consistée! of black-tinged grains larger than the chromatophores of the host-

cell. Several little bubbles were found surrounding the parasite-carrying Thalassiosira-

cells. These bubbles turned pale violet with chloroïodide of zinc, and they were not

noticed in the healthy Thalassiosira-cells.

The parasite being soine preliininary undetermined Chytridiaceae is probably not the

species Olpidium mentioned by Gran, Meunier and Ostenfeld.

1900b Gran, p. 123, pl. 9, f. 8—9.

1910 Olpidium phycophagmn Meunier, p. 222, pl. 25 etc.

1913 Kolderup Rosenvinge, p. 14").

1910 Ostenfeld, p. 158.

B. FOKMS THAT LIVE IN BRACKISH OR FRESH WATER.
MARINE LITTORAL FORMS.

Besides the oceanic diatoms mentioned several species were found belonging to

brackish and fresh water or to the littoral flora.

For the most part only solitary spécimens were found of the species. Only Diatoma

tenue oecurred in rather large numbers, brackish water being its natural habitat; so it

was thriving well in the Gult of Finland, where the water had a low salinity.

As it was very difticult to détermine the species when counting, they were all in-

cluded in the tables under the same heading as given to tins chapter with the exception

of Diatoma tenue.
,

The occurrance ot ail thèse diatoms was mainly limited to the upper layers of sta-

tion F 41, the most easterly station in the Gulf of Finland At stations F 50, F 61

and F 23 a few spécimens were found, while they were totally missing at stations F 74

and F 30.

The species noted hâve for the most part been determined on heated material

according to the „Synopsis'
-

of Van Heurck. The following species were found:

Amphiprora decussafa Grun. (?)

(Fig. 1 ô a. l

V. H. S. pl. 22, f. 13.

1894—95 Cleve I, p. 18.

Marine. One single fragment was found (station F 41, 10 mètres).

Tom. XLVlir.
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Asteriondia formosa Hassal var. gracillima (Hantzsch) Gbun.

(Fig. 15(1.)

V. H. S. p. 154, pl. 51, f. 19—24.

1908 Gran, p. 119.

Several cells of this species occurred at station B
1

41. Fresh water.

O o

Fi«-. 15.
1000

1

a. Amphiprora decussata?

b. Cocconeis Placentnla.

c. Cocroneix Scutellum.

iL Asterionella formosa.

( occoneis Placentnla Ehe.

(Fig. 15b.)

V. H. S. p. 133, pl. 30, f, 26—27.

Brackish and fresh water.

Cocconeis Scutellum Ehr.

(Fig. 15 c.)

V. H. 8. p. 132, pl. 29, f. 1— 12

Marine.

N:o 5.
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Diatoma tenue Ag.

(Fig. 17 b.)

V. H. S. p. 160, pi. 50, f. 1— 15, 17—22.

1901 Levantler.

This linear diatoni from the brackish water was flomïshing in the upper

nutritive layers of station P 41. The greatest nutnber was 47000 cells pr. litre

(5 mètres). At stations F 50, F 61 and F 23 only a few spécimens occurred,

while this species was missing at stations F 30 and F 74.

The length of the cells varied from 53 u to 64 <i.

Melosira distans Krrz.

V. H. 8. p. 199, pi. 86, f. 17—35

Presh water.

Melosira gramdata (Ehe.) Ralfs.

V. H. 8. p. 200, pi. 87, f. 7— 27.

1910 Meunier, p. 273, pi. 30, f. 28.

Fresh water.

Fig. 17. L°°9.ö
i

a. Nitzschia Sigma /'. ehngata.

b. Diatoma tenue.

c. Nitzsehia sp.

d. Rhoicosphenia curvata.

e. Stauroneis Heufleri.

Tom. XLYllI,
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Navicula cryptocephala Kitz.

(Pig 16 f.)

V. IL S. p. 84. pl. 8, f. 2.

Fresh water.

b.

Fig. 16.
1000

i

a. Naviaula major.

b. „ rhynchocephala.

c. „ viridula.

d. „ gracili».

e. „ Placentula.

F. „ cryptocephala.

Navicula gracilis Kütz.

(Fig. Kid.)

V. H. S. p. 83, pl. 7, f. 7—8.

Fresh water.

Navicula major Kütz.

(Fig. 16 a.)

V. H. S. p. 7.'5. pl. 5, f. 3—4.

Fresh water.

Navicula Placentula Ehr.

(Fig. 16 e.)

V. H. S. p. 87, pl. 8, f. 2(3—28.

ßrackish water.

N:o 5.
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Navicula ihynclwcephala Kürz.

(Fig. lob.)

V. H. S. p. 84, pl. 7, f. 30.

Brackish water.

Navicula viridula Kütz.

(Fig. 16 c.)

V. H. S. p. 84, pl. 7, f. 25.

Fresh water.

Nitzschia Sigma f. elongata W. Sm.

( Fig. 1 7 a. |

V. H. S. p. 179, pl. 6K, f. 7.

Brackish water.

NiUschia sp.

(Fig. 17c.)

Small linear cells with tapering ends seen from the valve-side. This species occurred

here and there at stations F 23, F 61, F 50 and F 41.

Ehabdoneina arcuatum (Au.) Kütz.

(Fig. 18 d.)

V. H. S. p. 1 H«, pl. 54, f. 14.

Marine littoral form.

Rhoicosphrnia curvata Grun.

(Fig. 17 d.)

V. H. S. p. 127, pl. 26, f. 1—3.

Fresh and saline water.

Stau roneis Heufleri Grun.

(Fig. 17e.)

V. H. S. pl. 4, f. 1 A.

1894—95 Cleve I, p. 130.

Fresh water.
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Synedra affinis Kürz.

(Fig. 18 b.)

V. H. S. p. 15)5, pl. 41, f. 13.

1910 Meunier, p. 310, pl. 32, f. 54.

Saline and brackish water.

Synedra pulchella Kitz.

(Fig. 18 a.)

V. H. 8. p. 149, pl. 40, f. 28-29.

1910 Meunier, p. 311, pl. 32, f. 53.

Brackish and fresh water.

Fig. 18.
1000

i

a. Synedra pulchella.

h. „ affinis.

c. „ radians.

d. Rhabflaiicma arcuatum.

voit tf."i,, ii°.''»»i D !r^

Synedra radians ( Kitz.) Grün.

(Fig. 18 c.)

V. H. S. p. 151, pl. 39, f. 11.

Fresh water.

In addition some single cells were found, whicu could not be deterniined being very

indistinct or lying in an awkward position in the préparation.

N:o 5.
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PERIDINIALES.

Comparée! with the diatoms the peridineae were very poorly représentée!, ouly a few

species and spécimens being found. The only exception was Goiiyaulax catenata.

Dinophysis ovum Schutt var. baltica Paulsen.

(Fig. 19 a.)

1900 Levander, p. 15, f. 1.

1908 Paulsen, p. 17.

This species occurred in small quantities at all the stations. The greatest nuinber

was 300 cells pr. litre (station P 50, mètres).

The length of the cells was about 50 ,</, the breadth abont 35 ,«.

Glenodinium bipes Paulsen.

(Fig. 19b.)

1904 Paulsen, p. 21, f. 3—4.

1905 Lemmermann, p. 21.

1905 Peridinium minusculum Pavillard, p. 57, pl. 3, f. 7— 9.

1908 Paulsen, p. 25.

1910 Meunier, p. 45, pl. 3, f. 18.

Glenodinium bipes was found at all the stations, most numerous at station P 23

with the maximum of 920 cells pr. litre in the depth of 30 mètres. At stations F 30,

F 74, P 50 and F 61 it occurred rather

sparingly, and from station F 41 it is only

noted once.

The length of the cells with spines

was about 40 (t. the breadth about 27 (i.

b.

Fig. 19.
550

1

Glenodinium sp.

a. Dinophysis baltica.

b. Glenovinium bipes.

Some small Glenodinium-cells occurred

hère and there, but not sufficiently nume-

rous for exact détermination. The species

was scarcely Glenodinium danicum Paulsen, rather perhaps Glenodinium trochoideum

Stein, noted from the Baltic in the „Nordisches Plankton". 1908 Paulsen, p. 23—25.

Tom. XLV1II.
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Gonyaulax eatenata (Levandes) Kofoid.

(Fig. 20.)

1894 b Peridinium catenatum Levander.

L894a Levander, p. 51, p]. 2. I. 22.

1897 Vanhöffen, pi. 5, f. 5.

1900 Cleve, p. 256.

1908 Paulsen, p. 63.

1910 Amylax eatenata Meunier, p. 52, pi. 1 bis,

f. 46—47, pi. 3, f. 28—34.

1911 Gonyaulax eatenata Kofoid, p. 287.

1912 Jörgensen, p. 9.

It was very remarkable to find this peculiar peridi-

neae, which occurred in chains consisting of up to ten eells.

It was fairly common at ail the stations except station

F 30. At the last mentioned station the maximum was

only 520 cells pr. litre (5 mètres). It was more numerous

in the Gulf of Finland than in the Gulf of Bothnia. At

station F 41 it reaches the number of 65600

cells pr. litre (5 mètres), at station F 50 the

number of 56820 cells pr. litre (5 mètres) and

at station F 61 the number of 80440 cells

pr. litre (0 mètres). At the same time sta-

tions F 23 and F 74 generally show smaller
Peridinium fintandicum. niimbei'S

-f The breadth of the chains was 27—33 «.

Fig. 20. Gonijaiilax eatenata.

500

1

Fig. 21.

Peridinium finlandicum Paulsen.

(Fig. 21.)

1894a P. divergens Levander, p. 51, pi. 2, f. 23, non Ehrenberg.

1900 P. divergens var. Levandeiï Lemmermann.

1907 Paulsen, p. 15, f. 19.

1908 Paulsen, p. 51.

Peridinium finlandicum was found in small numbers fairly equally distributed in

ail the samples. especially from the Gulf of Finland. The maximum number was fil to

cells pr. litre (station F 41, mètres). The breadth of the cells was 40—47 m.

N:o 5.
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Peridinium sp.

Some few Peridinium-cells were not determined, the material being too scarce. It is

very probable, that they belonged to the two species Peridinium balticum (Levander)

Lkmmermann and Peridinium achromaticum Levander. Cells that were not determined

occurred at all the stations. 1908 Paulsen, p. 62, 65.

Indeterminable Pendineae.

Some cells being very indistinct could not be determined. No doubt they belonged

to the genera Peridinium, Glenodinium and Gymnodinium.

CILIATA.

In the material examined some animal plankton-forms especially ciliata were found.

They were not in dominating numbers at any ol' the stations. Mesodininm rubrum occur-

red rather equally distributed över the whole area, and the Tintinnopsis-houses were

very remarkable on account of their large proportions compared with many of the diatoms

for instance.

Didinium Gargantua Meunier

(Fig. 22.1

1910 Meunier, p. 154, pi. 15, f. 12.

This large form was fonnd once and only on the second examination of the samples.

For that reason it will not be found in the tables. It appeared at station F 50 in

the depth of 10 mètres. The breadth of the cell

was 45 i/.

The spécimen drawn was globular with two

rings of cilia and protmding mouth, the gullet

reaching very deep into the cell-body.

«v -r

werf

'i.t; 22. Didinium Gargantua.
1150

J

Laboea. sp.

1915 Leegaard.

Spécimens of this genus were very scattered.

Some of the cells being indistinct were not deter-

mined. The following species were noted:

Laboea compressa Leeg.

Occurrence: Station F 74. —20 mètres.

Tom. XLVlll.
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Laboea conicu Lohm.

1908 Lohmann, p. 171 (299), pl. 17, f. 18—20.

1910 Conocylis striata Meunier, p. 148, pl. 11, f. 22, pl. 23, f. L3.

Occurrence: Station F 23, 30 mètres and station P 30, 40 mètres.

Laboea delicatissima Leeg.

Occurrence: Stations F 50, F 61, F 74 and F 23.

Laboea vestita Leeg.

Occurrence: At ail the stations.

Lohmanniella oviformis Leeg.

(Fig. 23.)

1915 Leegaard, p. 28.

This species occurred hère and there at stations F 23, F 74, F 61, F 50 and

somewhat more numerously at station F 41 in the upper water-layers, where the maximum

was 3600 cells pr. litre in the depth of 5 mètres.

Lohmanniella stellaris n. sp.

(Fig. 24.)

This infusoria is a somewhat rîattened globule with the peristome at one of the flat

sides. On the margin of the peristome, which lias the form of an hexaster, a small

number of short thick cilia could be seen, and outside thèse cilia a

broad border of fine cilia or cilia-lamellas was found. The front half

of the cell with the peristome and the cilia is more globular than

the back half, which bas the form of a truncated cône. The cell

bas no covering, it is not tinged with the chloroïodide of zinc.

The material examined was constantly turned black by the pre-

serving-fluid and was rather indistinct. On that account the descrip-

tion given above is incomplète, and the species will only be better

known after doser study. It was difficult to détermine the real pro- LohmannSla oviformis.

portions of the cilia as well as the détails of the peristouie. nm
.

The species bas been placed under the genus Lohmanniella

on account of the form of the cells and because the covering is missing. Gloser

examination will prove, whether this name of genus ought to be kept or not.

The breadth of the cell-body was 37—47 ii.

N:o :>. 4
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Lohmanniella stellaris occurred at all the stations, most numerously at station F 74
with the maximilin number of 1540 cells pr. litre in the depth of 20 mètres. It was

..-'

•v

Fig. 24. Lohmanniella stellaris.

1200

1 '

often found too at stations F 23 and F 61, while it was sparsely distributed at sta-

tions F 30, F 50 and F 41.

Mesodinium rubrum (Lohm.)

(Fig. 25.)

1908 Halteria rubra Lohmann, p. 175 (303), pi. 17, f. 19.

1910 Cyclotricbium sp. Meunier, p. 164, pi. 15, f. 7, pi. 20, f. 17.

1913 Hamburger und von Buddenbrook, p. 25.

While Mesodinium-cells with mouth-cavity were not found, the closed form occurred

very frequently. The cells are oval with a drawn in central part, which is provided

with a circle of cilia. The cells are filled up with a granulär inass, which according

to Lohmann consists of flagellâtes living in symbiosis with the Mesodinium-individuals.

Apparently two sorts of thèse cells occurred, some large ones (length about 40

—

50 ti ) and some small ones (length about 20— 30 <<). But cells of the sizes between

30 and 40 ;< existed too, yet they were comparatively rare.

The larger cells were rather assymmetrical as to the plan of the circle of cilia,

one of the ends being flat and broad, the other a litt le higher and somewhat acute. The

cells were filled with a number of grains, while the cilia were numerous and fine.

The smaller cells on the other hand were more equally formed at both ends. The

contents consisted of a few grains, and the circle of cilia was not so dense as on the

larger form.

Tom. XLVIII.
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It is a very donbtful case, as to whetlier we liave two species, intermediate forms

ii»- as mentioned above.

In the tables the two forms are separated from eacli other and noted as forma

\

stations,

relation

Fig. '25. Mesodinium rubrum.

a. F. major.

b. F. minor.

950

1

major and forma minor. The separation may be of some interest, if it shonld tum out

later, that we hâve two différent species.

Mesodinium rubrum is rather common though not very nnmerous at all the

Frequently the smaller form is more numerons than the larger one, but the

between them can change from sample to sample at the same sta-

tion (F 61), and at station F 74 the larger form was the domi-

nating one.

The maximum number of the smaller form was 4440 cells pr. ,Jfc

litre (station F 23, 5 mètres), while that of the larger was 2740

cells pr. litre (station F 61, 10 mètres).

Tintinnopsis beroidea (Stein) Levander.

(Fig. 26.)

1867 Stein II, p. 154.

1887 Daday, p. 547—548, pi. 19.

1900 Levander, p. 18.

Fig. 26. '

Tintinnopsis beroidea.

950

1 '

The covering was formed as a narrow pitscher with acute base

and a little drawn in opening. It was smaller than the following species (Tintinnopsis

tubulosa), the length was 53 ;<, the breadth 32 ;«.

A few spécimens of this species occurred at stations F 61 and F 74.

N:o 5.



28 1'ah.olin e L e e g a a k i >

Tintinnopsis tubulosa (Levander.)

(Fig. 27-28.)

1900 Levander, p. 18— 19.

1910 Meunier, pl. 12, f. 5—8, 10-11.

«

ic

voit ^ ti

The covering of this spécimen was cylindrical with

rounded or somewhat tapering base, which was often more

or less widened. The length of the npper cylindrical

part varied, being shorter than the lower widened part

in some of the coverings, while others were almost of

the same length as the lower part. Levander has (1900,

p. 18) drawn a covering] with the upper part consi-

derably longer than the widened lower part. All these

forms show différent phases of growth on the marginal

zone of the house. There is no reason to consider the

différent forms as varieties. When counting the cells

I have distinguished the equally cylindrical form with

rounded lower part (forma lineata) from the shorter

form with acute widened lower part (forma minor) and

the longer form with acute widened lower part (forma

major). It may be of some interest to see, how the

species varies, without attributing too great importance to the différent forms.

The acute forms were the more common while the form with rounded base occurrcd

rarely.

Fig. 27. Tintinnopsis tubulosa.

a. F. major.
b. F minor.

47.'.

1

^r \

â

Fig. 28. Tintinnopsis tubulosa.

a. -F. lineata.

b. F. major.
c. F. minor.

280

1
'
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The lengtli of the coverings was 94— 110 u, the breadth of the opening was 35

—

4")
;/, the breadth of the lower widened part was 37—51 <<.

Forma minor occurred at ail the stations with the maximum of 680 cells pr. litre

(station F 23, 20 mètres), while forma major was fourni at stations V 50, F (il, K 74,

F 30 and F 23 with the maximum of 200 cells pr. litre (station F 23, 10 mètres),

and forma lineata was scarce at stations F 41, F 50, F 01 and F 23.

Tinlinnopsis sp.

A few cells were not determined as they were lying unfavorably in the prépara-

tion; but they belonged no doubt to one or other of the species before mentioned.

Undetermined Ciliata.

Now and then some small round or oval ciliata, which could not be definitely deter-

mined appeared in the material.

RHIZOPODA.

Difflugia lobostoma Leid y.

1894 a Levander, p. 16," pi. 1, f. 10—13.

Tins solitary representative of rhizopoda in the material was an amoeba with almost

globular covering, which contained small particles of sand. The pseudopod-opening was

narrow.

It occurred very seldom (stations F 23, F 74 and F 50).

SILICOFLAGELLATA.

Ebria tripartita (Schum.) Lemm.

(Fig. 29.)

1908 Lemmermann, p. 32.

This species occurred in small quantifies at ail the stations. Fig. 29. Ebria tripartita.

The maximum number was 1320 cells pr. litre (station F 50, l^oo.

5 mètres).

N:o 5.
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Fig. 30. Radiosperma corbiferum.

700
~

1
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SYSTEMATICALLÏ l'NKXOWN FORMS.

Radiosperma corbiferum Meunier.

(Fig. 30.)

1910 Meunier, p. 96, pi. 6, f. 16—18.

The cell-body is conical with rounded end. The base of the cône is surrounded by

a funnel-shaped parachute, consisting of a rosette of S-shaped threads connected by a

ring at a little distance from the cell-body and further ont by obliquely placed threads.

The parachute is not coloured with chloroïodide of zinc and is not totally distroyed by

being sligtly heated. lt consists very probably of chitin.

The diameter of the cell-body without parachute was about 42 <«.

This remarkable form is not very rare, it is noted from all the stations except F 50.

In spite of the greatest number of individuals only being 200 cells pr. litre (station

F 74), this species strongly attracted the attention on account of its size and the beauti-

ful shape of its parachute.

Xantlndium multispinosum Moebiüs.

(Fig. 31.)

1908 Trochisia multispinosa Lemmermann, p. 17.

1910 Kyste chitineux Meunier, pi. 23, f. 21.

This little cell is no doubt the resting-stage of some organism. The diameter was
about 16 «.

Fig. 31. Xanthidium tmütispinosum.

1100

It occurred at all the stations in small quantifies, most equally distribnted at sta-

tion F 23 with the maximum of 320 cells pr. litre in the depth of 30 mètres.

N:o 5.
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CHARTER IL

KURVE Y OF TUE STATIONS.

STATION F 23.

On examination of the samples from the surface to the bottom we find at this sta-

tion rather homogeneous conditions throughout. While the température decreases from

1,63° (O mètres) to 0,60° (80 mètres) and increases up to 1,42° (100 mètres), the sa-

linity is fairly constant, viz: 5,43 °/
00 from the surface to the depth of 40 mètres and

increasing up to 5,64 °/
00 in the deeper layers. The oxygen-tension is registrated in four

depths; the water is somewhat supersaturated from the surface to the depth of 50 mètres;

at the bottom on the contrary the quantity of oxygen has sunk to 83 % of the satu-

ration-quantity.

The plankton-distribution too shows homogeneous conditions, being fairly equal from

O mètres to 50 mètres, the numbers decreasing a little in the deeper layers. Especially

the diatoms, but also the peridineae and ciliata were fairly richly représentée!. The

dominating species were the following:

Achnanthes taeniata i

Chaetoceras Wighami without and with resting-spores.

Melosira hyperborea

Fragilaria cylindrus

Thalassiosira baltica

Gronyaulax catenata

Mesodinium rubrum.

As a standard of the distribution we may take the sum of the diatoms in the dif-

férent layers (table II):

Table II. St. F 23. Number of cells pr. litre.

Depth
(Mètres )
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It is difficult to cotne to any conclusion as to the vegetating period of the spore-

less forms from the material examined. Compared with station F 30, which will be

dealt with next, station P 23 has a richer plankton than F 30, which is situated to the

south of F 2.'5 and has nearly the same hydrographical conditions. On that account it

is very probable, that the plankton of station F 30 is decreasing, while that of station

F '23 is not as far developed as that of station F 30. Frobably the plankton of station

F '23 will also be reduced. This circumstance is indicated by the fact that among the

plankton many arctic forms are found, which will not thrive in warm water. The arctic

forms will be mentioned låter (p. 38).

STATION F 30.

The hydrographical data do not differ much from those of the previous station. The

température, salinity and the oxygen tension show somewhat higher nnmbers than at

station F 23. Tbe température • decreases from 1,83° (0 mètres) to 1,62° (40 mètres)

and then increases again to '2,26° (100 mètres). The salinity varies in the npper layers

above 50 mètres between 5,59 °/
o an(l 5 >57 °/

00 and increases deeper to 6,20 °/
o (100

mètres). The water is supersaturated with oxygen at any rate to the depth of 60 mètres
;

observations from 90 mètres and 122 mètres show smaller numbers (89 % and 89,4 %).
This station too is an example of great homogenity both as regards to the hydro-

graphical data and the distribution of the plankton. The organisms are found fairly eqnally

to the depth of 80 mètres, then they decrease to the depth of 100 mètres. While most

of the species occur in small numbers, the diatom Thalassiosira baltica takes a peculiar

position, occurring more numerously than at the previous station. The fact that its

maximum (35400 cells pr. litre) lies as deep as 80 mètres, while the surface only con-

tains 8720 cells pr. litre, shows that the time of active production for this vegetating-

period must be över. It looks as if the development of this species follows after that

of the spore-forming diatoms mentioned above. At this station Achnanthes taeniata and

Chaetoceras Wighami are about to disappear. It is not yet cleared up, as to whether

Thalassiosira baltica forms resting-spores and disappears from the plankton or if it is

found pelagically all the year round.

Besides Thalassiosira baltica the diatom Melosira hyperborea with resting-spores and

the ciliat Mesodinium rubrum occurred in numbers worth mentioning.

The following stations, F 41, F 50, F 61 and F 74 ly in a Une stretching from

east to west from the head of the Gulf of Finland to the most northerly part of the

Baltic. Some species, for instance Achnanthes taeniata, decrease westwards from station

to station, while others, such as Thalassiosira baltica, Gonyaulax catenata and Mesodi-

nium rubrum, occur fairly equally at ail the stations.

N:o 5. 5
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STATION F 41.

This station was interesting on account of the very rieh occurrence of Achnanthes

taeniata, which showed the maximum of 3905000 cells pr. litre in the depth of 5 mètres.

This station was distinguished ftom the other stations by the différence, which

existed hetween the upper and the deeper layers of the water. This fact is not shown

very distinctly by the température, which decreases from 3,60" (0 mètres) to 1.31°

(20 mètres) and then increases to 3,26° (50 mètres). But the salinity makes it very

apparent heing rather low (3,68 %o— 3,84 %o) from to 10 mètres and considerably

higher (5,32 %o— 6,35 Voo) fr°m 20 to 50 mètres. No observations of oxygen-tension

were made.

The plankton-mass is found in the upper layers to the depth of 20 mètres. We
find, that the plankton-limit lies somewhat deeper than the hydrographical limit. This

fact can be explained by the sinking of the plankton-organisms.

The water of the upper layers with low salinity lias corne from the river Neva,

which lias very nutritive water. It is probable that the flourishing state of the diatoms

is owing to this rieh supply of food from land.

The plankton was very poor in the water-layers deeper than 20 mètres. Achnan-

thes taeniata was found in rather large numbers, but still reduced in eomparison with

those of the upper layers.

The following species were dominating:

Achnanthes taeniata with and without resting-spores.

Chaetoceras Wighami

Diatoma tenue

Fragilaria cylindrus

Melosira hyperborea with and without resting-spores.

Gonyaulax catenata.

Chaetoceras Wighami has not yet formed resting-spores. This diatom is probably

increasing, while Achnanthes taeniata and Melosira hyperborea, which have formed

resting-spores, are decreasing.

In order to illustrate the conditions of this station better. we will tabulate the num-

bers of the total sum of diatoms pr. litre and the numbers of Gonyaulax catenata pr.

litre (table III):

Table III. St. F 41. Number of cells pr. litre.

Depth (Mètres)
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On account of the great supply of water from| land a nuinber of species of the

fresh water was found at this station.

STATION F 50.

This station bas a lower température and a higher salinity than station F 41. The

température decreases from 2,39° (0 mètres) to 0,14° (30 mètres), and then it inereases

towards deep water to 3,82" (75 mètres). The salinity inereases towards deep water

from 5,05 %o (P intres) to 9,16 °/oo (^^ mètres). Registrations of oxygen-tension are

only
t
"made in the depths of 50 mètres (73,4

u

/o) an<i ?6 mètres (31,3 %).
The tables show the average decrease of the plankton towards the deep water.

The sums of diatoms in the différent depths are placecl in the following table (table IV):

'Table IV. St. F 50. Number of cells pr. litre.

Depth (Mètres)
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of 80 mètres. The salinity was increasing from the surface (5,97 "/ou) towards deep

water and reached the amount of 9,47 °/
00 in the deptli of 80 mètres.

The oxygen-tension is noted from the depths of mètres (102 %)> 20 mètres

(100,3 %), 50 mètres (94,5 %) and 98 mètres (33,5
n

/ ).

Tins station is quite similar to the previous one with regards to the distribution of

the plankton. We have the same species dominating, viz:

Achnanthes taeniata

Tlialassiosira baltica

Gonyaulax catenata

Mesodinium rubrum.

Achnanthes taeniata was here passing över to the resting-stage. It appears to have

developed further here than at station F 50, the maximum of the resting-spores having

sunk to the depth of 40 mètres.

STATION F 74

In comparison with the previously mentioned stations in the Grulf of Finland we

find this station pooi'er concerning the plankton than those lying more to the east. This

station is the most „oceanic" one of the whole area, It shows the highest température,

the highest salinity and lias prohably the smallest amount of nutritive substances. The

relatively high températures indicate, that this station lias been less affected by the

thawed water than the others.

The température varied in the same way as at the other stations, it amounted to

3,50° at the surface, to 1,88° at the depth of 50 mètres and to 2,12° at the depth of

60 mètres. The salinity was increasing from 6,82
n

/oo (° mètres) to 7,23
u

/oo (6Ü

mètres). The oxygen-tension was high too, 102 ü

/o in tlie depth of mètres, 102,1 %
in the depth of 20 mètres and 98,9 % in tne dePth of 50 mètres.

The high oxygen-tension in the deep water indicates, that the water has been better

mixed here than in the Gulf of Finland, the oxygen-tension of the deeper layers being

very low there.

The most common species were following:

Achnanthes taeniata with resting-spores.

Thalassiosira baltica

Gonyaulax catenata

Lohnianniella stellaris

Mesodinium rubrum.

At this station Radiosperma corbiferum occurred with its maximum nuniber, viz:

200 cells pr. litre.

The maximum numbers of most of the species worth mentioning were lying in the

depths of 20—30 mètres. This fact must he regarded as a secondary circumstance as
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the production takes place in the Upper layers. Either the organisms must hâve sunk,

or they have been brought dowöwards by vertical circulation.

Consequently the plankton-distribution too indicates the mixing of the water-layers

just as the hydrographical data show it.

CHAPTER IIT.

REMARKS ON THE CONDITIONS OF LIFE AND THE QUALITY

OF THE PLANKTON.

SALINITY.

At all the stations the salinity was low, varying in the samples examined between

3,68 °/
00 (station F 41, mètres) and 9,47 °/

00
(station F 61, 80 mètres). The sali-

nities of the water at the bottom were as follows (table V):

Table V. Salinities of the bottom.

Station
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These species, which are found over the wliole Finnish area, also occur in the saline

water of the Skager Rack and the North Sea.

On the contrary Diatoma tenue for instance is restricted to the inner part of the

Gulf of Finland, where the water is only slightly saline; it is scarce or entirely lacking

at the other stations, and it is not found at the open ocean.

[CE-CONDITIONS.

From the maps of AVitting (Jahrbuch 1912, pl. .'! and 4) \ve see that all the sta-

tions except F 41 have probably not been affected by the compact ice. Station F 50

was free from dril't-ice on the 14th of April and station F 41 on the 27 th of April.

Such observations are lacking from the other stations.

At station F 41, where the winter-ice has lain, the diatoms have developed, when

the melting of the ice has produced vertical circulation, and the ice at the saine time

has become so thin as to let the light pass down to the assimilating algae. The flourishing-

period will liere at station F 41 appear later than for instance at station F 74, where

the water has been open ail the winter. We have seen, that station F 41 has its

maximum no doubt about the month of May, while the maximum of station F 74 very

probably can be found earlier in the year.

Those places which are çovered with ice longest are situated nearest to land. On
that account they have a rieh supply of food from the shore during the period of thawing.

Tins fact has contributed to the rieh production of station F 41, which has been men-

tioned earlier (p. 5).

At ail the other stations, where the conditions vary gradually from the surface to

the bottom, the cooling of the upper layers has produced vertical circulation, so that

the nutritive substances have risen to the upper layers, and the organisms have begun

to develop.

It appears that the plankton-forms of the material examined from the month of May
for the most part are strongly decreasing.

ARCTIC SPECIES.

When comparing the Finnish plankton with that of the other oceans, it is very

remarkable, that so many species are common to the Arctic Ocean and the Finnish area.

On the other hand the Cattegat, the Skager Rack and the North Sea have other plankton-

forms, some few species excepted. On comparing the results of thèse examinations and

the data of the „Nordisches Plankton" (1908) and Meunier (1910) we find the following

species occurring in the Arctic Ocean as well as in the waters surrounding Finland:

Achnanthes taeniata Chaetoceras Wighami

Chaetoceras debile Coscinodiscus lacustris
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Melosira hyperborea Glenodinium bipes

Navicula Granu Gonyaulax catenata

Vanhöffenii

Nitzschia longissima Didinium Gargantua

Skeletonema costatum Laboea conica

Thalassiosira baltica (= Coscinodiscus Lohmanniella öviformis 1 1910 Meunier,

polyacanthus var. baltica 1880 Oleve pl. In, f. 20).

and Grunow. p. 112). Mesodinium rubrum

Tintinnopsis beroidea(V)

Cocconeis Scutelhun tubulosa

Melosira granulata

ßhabdonema arcuatum Radiosperma corbiferum

Synedra affinis Xantbidium multispinosum (1910 Meu-

pulchella nier, pl. 2.'3, f. 21):

Some of tbese species are found in those parts of the ocean, which connect the

Arctic Ocean and the Baltic; but others have not been noted from the Connecting area.

These are:

Àchnanthes taeniata Gonyaulax catenata

Coscinodiscus lacustris

Fragilaria cylindrus Tintinnopsis tubulosa

Melosira hyperborea

Navicula Granu Didinium Gargantua
Vanhöffenii

Nitzschia longissima Radiosperma corbiferum.
Thalassiosira baltica

As has been suggested by Jörgensen (1912, p. 10) thèse species must be looked

upon as relies from that time. when the Arctic Ocean was directly connected with the

Baltic.

SIXE OF THE SPECIES.

At first sight it looked as if many of the plankton-forms from the Finnish area had

very small dimensions. We shall compare the sizes of some of the species of the Fin-

nish material with the sizes, which are given in the „Nordisches Plankton" (table VI):

N:o
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Table VI. Sue of the différent species.

Species
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