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Under min vistelse, forliden sommar, vid Sveriges vestkust
hade jag genom Prof. TuEeLs tillmitesgaende tillfille att vid
Kristinebergs zoologiska station upprepade ganger undersika
Gullmarsfjordens plankton, foretridesvis dfver den s. k. troskeln
mellan Fiskebickskil och Liysekil. Det visade sig att under
nistan hela juni manad planktonorganismernas hufvudmassa
utgjordes af cilioflagellater, namligen Ceratium Tripos, C. Fusus,
C. Furca och C. divergens med jamforelsevis fa diatomacéer
och krustacéer. Den sista dagen 1 juni visade sig 1 hatvet
mirkliga fordndringar. Maneter inkommo namligen 1 oerhorda
massor 1 Gullmarstfjorden och samtidigt kommo makrillstim.
En undersokning af plankton visade att stora fordndringar
intriffat difven med afseende pa dess beskaffenhet. Cihioflagel-
laterna voro numera betydligt reducerade, men deremot hade
krustacéerna, kopepoder och kladocerer, betydligt tilltagit och
fortforo under hela juli och bérjan af august1 att utgora plank-
tons hufvudmassa. Dessa 1akttagelser gjorde det 1 hog grad
onskligt att dessa undersokningar kunde utstrickas under en
lingre tid, sa att vexlingarna 1 planktons beskaffenhet atmin-
stone under ett ar kunde bli bekanta. Emellertid maste jag
i borjan af augusti lemna Vest-kusten, men desstérinnan er-
bjods tillfille att undersoka plankton 1 olika vattenlager.
Den 25:te juli insamlade jag 1 sdllskap med Prof. THEEL
plankton fran olika djup i Gullmarsfjordens djupaste del,
mellan Alsbick och Skarberget. Pa det storsta djupet befanns
plankton till kvantiteten vara hiogst ringa. Nagra fa exemplar
af en art Calanus och en art Sagitta, ett par diatomacéer, Cheto-
ceros atlanticus och Ch. borealis, var allt som dar erholls. 1 de
mellersta lagren pa omkring 40 meters djup funnos diatomacéer
i tamligen stor mingd. Féljande arter antecknades:

Rhizosolenia gracillima CL. Thalassiothrix longissima CL.
styleformes Brw. och (GRUN.
Gruinardia flaccida (CACTR). Cheetoceros borealis Brw.

Coseinodiscus Asterompthalus KHEB. atlanticus CL.
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Dessutom funnos ciliolagellater, namligen Ceratium Tripos,
C. Fusus och C. diwvergens.

Ytvattnet var didremot tamligen fattigt pa diatomacéer,
bland hwvilka Rhizosolenia gracillima var allmdnnast, under det
krustacéer och mollusklarver forekommo ymnigt. Det visade
sig saledes, att planktons beskaffenhet var olika pa olika djup,
och da dessa olikheter icke gerna kunde bero pa de sma plank-
tonorganismernas spontana flyttning, bora de efter all anled-
ning tillskrifvas olika strommar. Hiraf foljer, att plankton-
undersokningarne borde vinna 1 betydelse, om de stilldes 1
samband med de hydrogratiska undersokningar, som blifvit
icangsatta at Kgman och PrerrErsson. Da den af nédmde
hydrografer ledda expeditionen 1 augusti besikte Gullmars-
fjorden, medfoljde Doc. AvuriviLrLius och jag for att samtidigt
insamla plankton pa olika djup, under det samtidigt vattnets
temperatur bestimdes och prof tor kemisk understkning in-
samlades. Redan en flyktig granskning var tillrackligt 6fver-
tygande om olikheterna 1 planktons beskaftenhet pa olika
djup. Ytvattnet med temp. 17,3 och salthalten 28,88 p. m.
var rikt pa kopepoder. Pa 30 m. djup, der vattnets temp.
var 12°,78 och salthalten 32,4, voro cilioflagellater 6fvervigande
och 1bland dem fans 1 méngd Ceratium divergens. Pa 45 m.
djup, der temp. var 7°,33 och salthalten 33,64, voro krustacéerna
ater ofverviagande. Pa 60—90 m. djup, der temp. var 4°,65
till 4°,82 och salthalten 34,30 tall 34,50 p. m., var plankton-
kvantiteten hogst obetydlig och af samma beskaffenhet som
Prot. THEEL och jag forut 1 juli funnit, hvilket otvitvelaktigt
star 1 samband med den fattigdom pa syvrgas, som Prof.
PerTERSsoN forut funnit under wvissa arstider utméarka Gull-
marsfjordens djupvatten. Med den hydrografiska expeditionen
1 november medfiljde Doc. AvriviLuivs for att insamla plank-
ton, hvars undersokning fordelades mellan oss pa det sétt, att
Doc. AvriviLuivs atog sig undersokning at planktons djur-
former, jag af dess vixtformer. Sillen hade vid denna tid
ankommit, och planktons beskaffenhet var dermed totalt for-
indrad. Dess hufvudmassa utgjordes nidmligen af diatoma-
céer, bland hvilka Chetoceros-arter utgjorde tlertalet. Under
den hydrografiska expeditionen 1 februari insamlades likaledes
planktonprof at Doc. AuvriviLnLivs, men denna expedition var,
till f6ljd af dédlig viderlek, ogynsam for insamlandet af plank-
ton, som ocksa erholls endast 1 minimala kvantiteter. Kmeller-
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tid visade de insamlade profven, att fordndringar 1 planktons
beskaffenhet intriffat sedan november. Diatomacéerna voro
namligen 1 flertalet prof till sin mingd betydligt reducerade.

Sedan jag undersokt planktons diatomacéer och cilioflagel-
later, har jag ofver de funna arterna, for éfversigts vinnande,
uppriattat foljande tabeller, 1 hvilka tecknet a betyder, att
arten upptrider allmint, » att den &r sidllsynt och + att den
hvarken dr allmédn eller sillsynt.

I dessa tabeller har jag icke upptagit en antagligen ny
encellig alg, som upptridde 1 mangd 1 februari-plankton. Den
bildade en sfer at omkring ett par tiondels millimeters diameter
och hade kokkokromatiska kromatoforer. Kmedan denna form
bor studeras 1 lefvande tillstand och jag hade blott spritlagda
exemplar, vill jag icke bendmna den. Enligt Doe. AURIVILLIUS
voro kromatoforerna grona.
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En blick pa tabellen o6fver Gullmarstjordens plankton
visar den patallande olikheten 1 planktons beskatfenhet vid
olika arstider. 1 augusti var plankton pa de stiorre djupen
utmédrkt af sin fattigdom pa former och individer, under det
att yt-plankton utgjordes hufvudsakligen at krustacéer. I no-
vember var plankton éfverallt af lika beskaffenhet och utgjordes
hutvudsakligen af diatomacéer. 1 februari hade plankton pa
djupen ater blifvit fattigt, under det att pa ytan och mindre
djup diatomacéerna voro 1 aftagande. Arterna visa ock olik-
heter. Den under augusti allménna Coscinodiscus concinnus
var sillsynt 1 november. De 1 november utom Gullmarsfjorden
tagna plankton-profven visa en olikhet derutinnan, att 1 dem
aro cilioflagellaterna ofvervigande.

Sasom allmint resultat framgar at planktonundersoknin-
garne, att makrillen foljer vatten rikt pa sma krustacéer, men
sillen diatomacérika vattenmassor. Vidare slutsatser kunna
icke for nirvarande dragas ur ofvan anforda material, forr
in Doc. Avrrivinnin undersokningar blifvit afslutade eller sy-
stematiska plankton-undersokningar blifvit fortsatta under
minst ett ar samt plankton-organismernas geografiska utbred-
ning blifvit bittre kidnd.

Contributions to a description of the plankton-flora

of

Sweden.

Cilioflagellates. I have determined the species named in
the above lists from v. SteEINS excellent monograph »Der
Organismus der Infusionsthiere III Abth. 18835, where all
are ficured. Last summer I noted occasionally some other
species in the plankton of Gullmarsfjord, and I give here a
list of the cilioflagellates observed on the West-coast of Sweden:

Amphidinidium operculatum Crap. liAcHM,
Ceratium divergens Kus.

C. Furca DuJsArp.

(. Fusus DUJARD.

C. Tripos NITZSCH.

C. Tripos var. macroceras KHB.
Dinophysis acuta Kusb.

D. rotundata CrAP. 1LACHM.
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Dinopyais leevis STEIN.
Diplopsalis lenticula BERGH.
Prorocentrum micans HKHB.

The doubtful Dictyochee have been identified by the aid
of Kurzing's Bacillarieen. As I have found the skeletons only
I am unable to decide whether they are radiolarias or tlagel-
lates.

Diatoms. Among the diatoms, named in the above lists,
many species are well known and may easily be found in the
Synopsis of Vax Hgeurck, but there is a certain number of
forms, partly new, and partly described in not easily acces-
sible papers, which want descriptions and figures. ™This 1s
especially the case with the species of Chatoceros, which genus
greatly requires revision. This induces me to publish the
following notes and remarks on the Swedish species of this
genus. The interior resting cells of Chetoceros, usually named
spores), [ deseribe as endocysts, as they are not formed by
conjugation as the auxospores are.

Cerataulina Bergonie H. Per. (Monogr. du genre Rhizo-
solenia p. 7, PL I, f. 15, 16). — This species 1s extremely
hyaline and the annuli of the connecting zone are seen with
difficulty. It was first described by me as Zygoceras? pelagi-
cum (Kanonbaaden Haucks Togter p. 54) but from dried and
misshapen specimens. Consequently, my description and figure
leave much to desire and I prefer the name given by PERAGALLO,
who has acurately figured it. — Pl. I, fig. 6.

Cheetoceros atlanticus Cr. (Diat. from the Arctic Sea p. 11,
PL. 11, f. 8). — Filaments moderately silicious, multicellular,
with broadly lanceolate foramina. Cellules quadrate, touching
each others at the angles and with concave interior margins,
in the middle of which projects a small spine. Setae of the
filament and at the ends of almost equal strength, finely tran-
versely striate, with four rows of small aculei. The sete of
the upper valve are almost horizontal, those ot the lower valve
bent downwards. Terminal sete moderately divergent. —

‘ell-contents coccochromatic. — Breadth of the filament 0,03
m. m.

This species ocurred rarely in the Gullmarsfjord towards
the end of July 1893 at the depth of about 50 meters. The
cell-contents of a living specimen contained several rounded
chromatophores.
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C. borealis BAiL (Smiths. Contrib. 1854 p. 8, 1. 22, 23 —
Brightwell M. J. 1V, p. 107, P1. V11, 1. 12 to 15. C. bor. var.
Brightwelliz CL. Diat. of the Arctic Sea Pl 11, £. 7 — C. con-
volutum CAsTR. Challenger Diat. p. 78). — Filaments with
rather few cellules, strongly silicious. Foramina small, lan-
ceolate. Cellules in F. V. quadrate or rectangular, connected
by the basis of the seteae, which originate inside the margin
of the wvalve; in S.V. broadly elliptical to orbicular, with
divergent setee. Sete of the filament almost as strong as the
terminal, in horizontal direction. Terminal sete very diver-
gent. All setee with a spiral of small aculei. — Breadth of
the filament 0.02 to 0,04 m. m.

This widely distributed species 1s easily recognized by
its cylindrical, silicious cells, and the strong, aculeate setz,
arising from inside the margin of the valves. — Ch. boreale
Lavoer (T. M. S. XII, p. 78, PL. VIII, f. 7) 1s a distinct species
with 1solated cells.

C. compressus Lavper (T. M. S. XII, p. 78, Pl VIII,
f. 6. — C. ciliatus LAUDER l. c. p. 77, f. 2; specimen with endo-
cysts? — Ch. sp. Scatitr. Ueber d. Gattung Chaet. Pl. 111,
f. IV). — This species is remarkable for the sete of the fila-
ment, being partly delicate and partly strong and undulating.
[f Ch. ciliat. 1LAUDER be this species, the figure represents a
specimen with endocysts, which are described as having smooth
valves, surrounded by small bristles, arising from the margin.
= APEAL e 8,

C. curvisetus Cr. (Kanonbaaden Haucks Togter p. 595, 1889).
— This species is very characteristic and distinguished by
its setee, curved in the same direction. The allied C. secundus
('L.. which has similar curved setee, is much coarser and 1its
terminal sete have a spiral of small puncta. This species
was found 1887 in May, June and August in the plankton of
the Danish Belts, at Hjelmen, Fornes, Aebles, Fredericia and
Leso. It occurred abundantly in November in plankton from
(Gullmarstjord. — PL. 1, fig. 5.

C. danicus Cr. (Kanonbaaden Haucks Togter 1889 p. 59.
Diatoms of Finland p. 65, PL III, f. 18, 19. C. Wigham
V. Hevrck Syn. P1. LXXXII, f. 1. — Chet. sp. wnd. SCHUTT
Ueber d. Gattung Chaetoc. Pl III, f. 5). — Cells isolated or 1n
pairs, not forming filaments; in F. V. irregularly quadrate,
in S. V. almost orbicular with sete, originating inside the



BIHANG TILL K. SV. VET.-AKAD. HANDL. BAND 20. ArD. IIL. N:02. 15

margin, in horizontal direction, scabrous with small, spirally
arranged aculei. The sete of the upper and lower valves are
divergent in an acute angle. — Cell-contents coccochromatic.
— Breadth of the valve 0,02 m. m.

This species is not to be confounded with any other, being
one of the few not concatenated species of Cheetoceros. It
occurs in the Baltic in the Bay of Finland and around the
Danish 1slands.

C. debilis Cn. N. Sp. — Filaments slightly silicious, thin,
multicellular, with rectangular foramina. Cellules in F. V.
rectangular or quadrate, not touching each other; in S.V.
broadly elliptical, with the sete arising from the margin.
Setee of the filament very thin, curved in the same direction.
Terminal setee hardly stronger than the others. — Breadth
of the filament 0,01 to 0,012 m.m. — Pl. I, fig. 2.

This species may perhaps be the same as C. socialis 1LAUDER,
but I am unable to identify them, having no specimen to
compare. It is one of the smallest and most delicate species
and so slightly silicious, that the cellules become altered by
exsiccation. The cell-contents are probably, judging trom alko-
hol-preserved specimens, placochromatic. It resembles greatly
specimens of C. compressus, 1n which the coarse setae have
not been developed, but the latter species 1s coccochromatic
and has divergent sete.

C. decipiens Cr. (Diat. of the Arctic Sea p. 11, PL I 1. 9.
— (. decipiens v. concreta GRUN. Arct. Diat. p. 120). — Fila-
ments moderately silicious, multicellular, with rather narrow
foramina. Cells quadrate, with concave valves, touching each
other at the angles. Setae of the filament rigid, coherent
at their basis, directed at a right angle to the axis of the
filament. Terminal setee somewhat coarser, moderately diver-
gent, finely transversely striate (strie 15 to 20 1n 0,01 m. m.)
— Breadth of the filament 0,026 m. m.

This species, which was found rarely im November in
plankton from Gullmarsfjord, is recognised by 1ts size, and
by the sete of the filament, being at their basis coherent for
a short distance, a characteristic not very well shewn in my
ficure in the Diat. of the Arctic Sea.

C. didymus Eus. [Ber. 1845 p. 75. M. Geol. XXXV, 6 A.
17-1.. 5. Brightwell M. J. IV, Pl. VLI, £. 2 to 7. C. gastre-
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diwum V. HEUrRCK Syn. Pl LXXXII bis £. 1, 2 (all endocysts).
— (. protuberans CastR. Diat. of Challenger Exp. p. 76, Pl
VI, f. 27 — (OC. mamillanum Crn. Kanonbaaden Haucks
Togter p. 55, 1889 (all filaments without endocysts)].

The endocysts of this species have long been known, and
figured, as Ch. didymus and Ch. Gastridium. They were very
abundant in November in plankton of Gullmarsfjord and were
enclosed 1n cellules of the filaments of the Cheetoceros, named
by me Ch. mamillanus. This name may therefore yield to
the older name of EnreENBERG although that denotes the endo-
cysts only. — Chwtoceros didymus 1s a very characteristic
species, easily recognised by its cellules, having in the centre
of the valves a conical protuberance, as well as by the divergent
setee, and especially by the peculiar endocysts. — Pl 1,
hig. 3, 4.

C. destans CL. (D. of the Sea of Java p. 9, Pl. 1L, £. 11
a. b.). — Filaments rather thin and membranaceous, multi-
cellular, with large rectangular or quadrate foramina. Cellules
nearly quadrate, with concave interior margins. Setae of the
filament delicate, bent downwards. Terminal setee moderately
divergent, strong, with shallow denticulations. — Pl. 11, f. 2.

In the original specimens trom Java the sete of the
filament are stronger, but are otherwise similar. I have not
succeeded 1n examining the cellules 1in S.V. for which reason
I do not know whether the sete are curved in the same direc-
tion or divergent

C. Schiittie CL. N. Sp. — Filaments moderately silicious,
multicellular, with small and narrow foramina. Cellules in
F. V. quadrate, with slightly concave interior margins, touching
each other at their angles; in S. V. narrow elliptical. Setee
of the filament rigid, at right angles to the filament. Termai-
nal sete coarser, diverging at a right angle, with a spiral of
small puncta — Cell-contents placochromatic. — Endocysts
with hemisphaerical valves, spinous with short, numerous, not
branched bristles. — Breadth of the filament 0,012 m.m. —
Chet. sp. ind. Scuttr Ueber d. Gattung Cheetoceros Pl. 111,
s & ol B e B

This species 1s characterized by its strongly divergent
terminal setee and by the sete of the filament, which are
directed at right angles to the axis of the filament, and are
not coherent at their base as is the case with Ch. decipiens.
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Guinardia flaceida. According to H. PeracavLo and E.
Grove this form was first observed by SrtovterrorTH (T. R.
M. S. 1879, p. 835) and named Fucampia striata var. maxima.
It was afterwards described and figured by CASTRACANE
(Report on the Diat. coll. by H. M. S. Challenger p. 74, Pl.
XXIX, fig. 4) as Rhizosolenia flaccida. As the figure i Castra-
cane’'s work differed in some respects from specimens, found by
me In plankton from the Danish archipelago, especially with
regard to the annulation of the connecting zone and the ru-
dimentary apiculus at the margin of the valve, 1 hesitated to
1dentify them with Castracane’s species and named them Rhizo-
solenia? Castracaner. Peragallo, however, considers Rh. flaccida
and Rh. Castracaner to be 1dentical and has proposed (Mono-
graphic des Rhizosolenias pag. 12, Pl. I, f. 3 to 5) for this and
an allied form, the new genus Guinardia, naming this species
G. flaccida. — Pl. 11, fig. 1.

Leptocylindrus danicus CL. (Kanonbaaden Haucks Togter
1889, p. 54). — Cellules cylindrical, with flat (dried, convex)
ends, forming filaments. Valves without processes or percep-
tible structure. — Connecting zone very thin, without annuli
— Cell-contents: a few scattered granular chromatophores.
Diameter of the filament 0,01 m.m. Length of the cellules
0,03 to 0,06 m. m.

This pecuhar diatom was originally deseribed from burnt
and somewhat misshaped specimens, which led me to describe
the valves as convex. In specimens preserved in alcohol they
are perfectly plane. — Pl. 1I, fig. 4, 5.
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Plate 1.

Cheetoceros Schiittii Cn. a. filament with endocysts, 500 times magnified.
b. part of the terminal sete, 2000 times magnified.

Cheetoceros debilis Cr. a. filament: b. cell in S.V. both D00 times mag-
nified. |

Cheetoceros didymus Ens. a. filament without endocysts (Ch. mamillanus
Cr.) b. cell in S.V. both 500 times magnified. ¢. part of the terminal
sete, 2000 times magnified.

Cheetoceros didymus Ens., filament with endocysts, 50U times magnified.

Chaetoceros curvisetus Cr. a. filament. b. cell in S.V. both D00 times
magnified: ¢. part of the terminal sete, 2000 times magnified.

Cerataulina Bergonii H. PEr., with cell-contents: H00 times magnified.

Plate I1l.

Guinardia flaccida Castr. H. PER. a. living frustule, D00 times mag-
nified.
Chetoceros distans Cr. var. a. filament, 500 times magnified b. part of

the terminal setz, 2000 times magnified.
Cheetoceros compressus LAUDER a. filament with cell-contents b. cell in
V. ¢ filament with some coarse setz d. cell with coarse sete in S.V.

all HOO times magnified.
Leptocylindrus danicus Cr. Filament with cell-contents. H. Dried and

calcinated filament both H00 times magnified.
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