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B. Protistplankton.

By E. Jm-geuseu.

a. Plankton tables.

In tlic following- tables r siii'iiities rare, it very rare (only one

or very few specimens seen), r-j- less rare, -|- frequent, +i" less

fi-equent. +c rather common, c common, cc very common, ccc in

large quantities.

The method used for collection and examination only allows

reliable conclusions as to the quality, not as to the quantity. From
the signs used to indicate the more or less common occurrence it

shoidd, however, be evident which species are common or go to

make up a considerable part of the plankton. It is, however,

always to be remembered that the signs are only based upon a sub-

jective judgment, not upon exact counting.

As a general characterization of the plankton — which for all

stations, the sea off Vesteraalen (Yttersiden) perliaps excepted, is to be

considered more or less unmixed coast plankton (neritic p.)—it may
be stated that the Peridinæa in the winter season are predominant

in (luantity, together with Halosphæra, while the Diatomaceæ and

likewise the Tintinnodea are of less frequent occurrence. This state

is at once changed in the spring (about 'A 1899, in 1900 "A),

when a few species of Diatomaceæ suddenly appear in large quanti-

ties, and remain for a considerable time at least more than one

month, how long cannot be seen from the samples collected, as it

was too early in the year, when the last samples were taken. During

this time the other plankton is very much reduced in quantity,

excepting Phæocystis, which species seems to have its optimum

just in this period. The Peridinæa occur far less abundantly than

earlier, not only in relation to the large masses of Diatomaceæ, but

also absolutely.

This phenomenon, that might truly be named the inflow of

Diatomaceæ, is a well known phase also in the development of the

more southern coast plankton (see L. (= Literature, at the end of

this essay) 1). Ostenfeld and Gran (L. 2 and 3) have also men-

tioned it, and try to explain the causes. It is an interesting fact

that most of the leading species are identical, both in the northern

and in the southern intioAV of Diatomaceæ, on the extensive coast

of Norway. Yet there are some few species characteristic of the

northern, that seem to be entu-ely wanting in the southern, especially

Fragilaria oceanica, partly accompanied by F. cylindrus, and Chceto-

ceros fureellatus (besides some other, less predominant species).

As to quality the northern plankton is decidedly poorer than

the southern, especially is this the case with the Tintinnodea.



Jørgensen.

Year 1899 Month

.'^g

I SO

"/l

Depth (meters) 0—100 0—150

Salinity (O/qo)

33.60-

34.67

88.39-

84.40

83.33-

33.39

33.33-

33.74

Temperature (Cels.)

I. Bacillariales.

(Diatomaceæ.)

Ehizosolenia alata Brightw. forma curvirostr

Biddulphia mohiliensis Bail

Chætoceros borealis Bail

C. 6. var. solitaria Cl

C. convolufus Caste

C. atlanticus Cl

C. decipiens Cl

C. diadema (Ehkb.) Gran

C. curviseius Cl

Act'mocyclus Ehrenbergii Ralfs

Roperia tesnellata (Rop.) Gkun

Coscinodiscus excentricus Ehrb

C. I'meatus Ehrb

C. curvatulus Grun

C. stellaris Rop

C. radiatus Ehbb

C. subbidliens Jørg. ii. sp

C. centralis Ehrb

C. concinnus W. Sm

C. nitidus Greg

Jlyalodiscus stelliger Bail

Asteromphalus hcptactis (Brkb.) Ralfs

Thalassioth-ix longissima Cl. et Grun

T. Frauenfeldii Grun

T. F. V. nitzschioides (Grun.) Jøro

Pleurosigma ttnenmi Jørg. n. sp

Euodia gibba Bail

('I'he following are doubtful aa plauktonfor

fi.xed species or such from the ground).

Paralia sulcata (Khrb.) Cl

Actifiopti/chus undulatus (Bail. V) Ralks

Stirirdla lata W. Sm

Campylodi-scus Tliwcfi't Bréb

//. Peridinialcs.

(iJinofiagellata.)

Prorocetitrum micans Ehrb

Dinophysis acuta Ehrb.. Jøro

D. norvegica Clap, et Lachm., Jøro.

D, rnttmdafa Clap, et Lachm

D. komuvculus Stkin

i-+

r+ v+

r+ !•+



Protistplaiikfon.

Year 1899. Month January

bo »

8»

a := 2 « a

£ SO

Date

Depth (meters)

Salinity (»/oo)

Temperature (Cels.)

Podolampas palmipes Stein

Pt/roj)haciis horohgium Stein

Protoceratium reticulatum (Clap, et Lachm.) BrTscm.i.

Diplopsalis lentmda Bergh

Perkliniwn depression Bail

P. octanicum Vanhofp

P. divergens Ehrb. (IP. leiificidare (Ehrb.) .Jorg.)

P. cnnicum (Gban) Ostenf. et Schm

P. paUidum Ostenf

P. Steinii Jørg

P. ovni'.m (PorcH.) Schutt

Ceratitim h-i/)os(O.F. Mull.)Nitzsch. (a halticum Schutt.)

C bturphalui» Cl

C. macroceros Ehris

C. intermedium (Jørg.)

C. i. forma gracilis Pocch., Jorg

C. longipes (Bail.) Cl

C. furca (Ehrb.) Urj

C Uneatnm (Ehrb.) Cl

C. ftmts (Ehrb.) Duj

///. Pterosperinatacese.

Pterosperma Miibii (Jørg.) Ostenf

P. Vatihoffenii (Jørg.) Ostenf

P. didyon (Jørg.) Ostenf

IV. Halosphæraceæ.

Hakif^phæra viridis Schmitz (incl. H. minor Ostenf.) . .

V. Silicotiagellata.

Disteplianus specidum (Eurb.) Støhr

Diciyorha fibula Ehrb

VI. Radiolaria.

I. Spuinellaria.

Hexncontium pachydermum Jørg

Erhinomma trinacrium Hck

E. leptodermum Jørg

Drymynmma elcyans Jorg

33.39-
33.46

33.39—
33.46

33.39-
34.40

4.1-
4.7

4.2—
7.1

r+

+c

r+

+c

r+

r+

+c +

+c

+c
r+

+c

+c

+c



JørgensFii.

Year 1899. Month January

> .Sft*

S 'i "^

^-k ^% "/i

Depth (meters) 0—100 0—150

Salinity ("/oo)

33.39—
35.11

33 60-

34.57

33.39—
33.40

33.39-
34.40

33.33-

33.39

33.33—
33.74

Temperature (Cels.)

Chromyomma boreale (Cl ) Jørg. .

.

Bhizoplegma boreale (Cl.) Jørg. . .

.

Stylodidya tenuispina Jørg. n. sp.

Spnvgodisms favns Ehhb

LithelhiH minor JøKO

Fhortichim iJyloniuni KCK.? Cl. . . .

SorolarcKS cij-cmnle.rtns Jørg

2. Nassellaria.

Plaguicantha arachnoides Clap, et Laohm.

Plectacantha oikiskos Jørg. n. sp

CampijlacanilM cladophora Joufi. n. s]). . .

Phormacantha hystrix (Jørg.) Joro

Peridhim longispinum Jøkg

Profnxrrnvmi simplr.r (Cl.) Jørg

Cfc(?o.sr,„;,f),/ l,ir,.li,him (HcK.?) Jørg....

Dictgiiiiliiiiiii.s (_'lrn-i Jørg

Litliomelissa selnsa (Cl.) Jørg

X. hystrix Jørg

Acanthocorys umbellifera Hck

Dictyoceras acanthicum Jøbo

D. .riphrphnrvm Jørg

('lollii-iii i/rl,is 1 1 'isjiidota (Jørg.) Jørg. ...

AmlracyiUis guniplidnycha (Jørg.) Jørg...

.4. amblycephalis (Jørg.) Jørg

Stkhocorys seriata Jørg. n. .sp

Gonosphæra primordinlis Jorg. n. sp

.7. Phæodaria (Tripylea).

Cnmiosphæra lupta Jorg

C. genmetrica Borg

Protocystis xiphodon (Hck.) Borg

J'. Harstoni (Murray) Borg

P. tridens (Hck.) Borg

Challengeron dwdon Hck. (C. Iietercicanthum Jørg.) .

C. armaUim Borg

Medusetta arcifera Jørg

GazdkUa pe.ntapodium Jørg

VII. Tintinnodea

Tintinnus acuminatus Clap, et Lachm.

T. a. var undata Jørg

r+



Protistplankton.

Year 1899. Month



Year 1899. Month

Depth (meters)

1
'^ ^

io§ §^

2'/i ^/i

33.82

34.C

Ti-raperature (Cels.)

I. Bacillariales.

(DiaLmaccce.)

< Biddulphia aurita (Lyxgb.) Bréb

Chæioceros borealis Bail

C', decipiens Cl

Actinocydus JEhrenhergii Ralfs

A. siMilis (Greg.) Kalps

Roperia tessellata (Rop.) Grun

Coseinodisciis exeentricus Ehrb

V C. decipiens Grun

• C. cut vatidus Grctn

C. stellaris Rop

C. radiatus Ehbb

C', subbullienn Jørg. n. sp

C. centralis Ehrb

C', concinrms W. Sm

C', nitidus Greg

Euodia gihha Bail

Hi/ahdiscits stelliger Bail

If. subfilis Bail

Asteromphalus heptactis (Bréb.) Ralfs

Tli(dassiolhri.r Inngissima Cl. et Gkun

T. Franoifddii Grun. v. mtzschioides (Gedn.) J»i

Pleurosigma tenerum Jørg. n. sp

3.6—
3.9

r+

+

Actinoptgchus imdulatus (Bail.?) Ralfs

Vunipi/Iodiscits Jhuretii Bréb

C. angidaris Greg

Khabdonema arcuatum (Lyngb.) Kutz. .

Pleurosigma naviculaceum Bréb

//. Peridiniales.

(DinofiageUatce.)

Dinnjihysis aaita Ehrb., Jørg

D. iwrvegica Clap, et Lachm., Jørg

D. ncmninata Clap, et Laoiim., Jørg

D. roiundata Clap, et Lachm

Pi/yojilinrits horologium Stein

Gonyaulax spinifera (Clap, et liACiiM.) Dies

Diiplopsalis lenticula Bergh

Peridinium depressum Bail

P. oceaninan Vanhøk

P. divergens Ehrb. (P. lenticulare (Ehkb.) Jørg.)

+0

H-0 +c I c

+c



I'rotistplanktiin.

Year 189». Montli

Locality

Juiiuary

•I E'

S C
I

B

i ^ OF
: = £

y

Deptli (metei's)

Salinitj' («
,

Temperature (Cels.)

Peridinium coiiiaim (Gran) Ostenp. et Schm

P. palUibiin OsTENF

P. S/eiHii JURO

vP. ovatiini (Pouch.) Scbutt

Ceralium tripos (0. F. Møll.) Nitzsch. (a haltkum Schutt.)

C. buceplialum Cl

C. maa-oceros Ehrb

C. intenncdimn (Jørg.)

C. longipes (Bail.) Cl

C. furca (Ehrb.) Dim

C. lineatwn (Ehrb.) Cl

C. fusus (Ehrb.) Dctj

///. Pterospermataceæ.

Pteiosperma Miihii (Jørq.) Ostexf.

P. Vanhiiffeni (Jørg.) Ostexf

P. dictyon (Jørg.) Ostesf

IV. Halospbæraceæ.

Halnsphæra ririiUs Schmitz. (incl. H. minnr Ostexf.)

V. Silicoflagellata.

Dislephanus Kpecidum (Ehrb.) Stohr

DictyocJui fibula Ehrb

VI. Radiolaria.

I. i^ituiiiella

Hexaconfium enthacanthm Jøkg.

H. pachydenmtm Jørg

Echinomma trinacriwn Hck

E. leptodermum Jørg

Brymyomma elegans Jørg

Chromyomma boreale (Cl.) Jørg.

Rliiznpleyma boreale (Ol.) Jørg..

Phorticium pylonium Hck.?, Cl..

Lithelius minor Jørg

L. spiralis Hck

+c

r



Jorgen

Year 1899. Month

Deptli (meters)
0—180

Salinity C/oq)
,87 33.87

33.82-

34.08

Temperature (Cels.)

3.G—
3.9

2. Acantharia.

Rodiosjjhæm anacanthica Jørg. n. sp. ...

3. Nassellaria.

Playiacantha arachnoides Clap, et Lachm.

Plcctaeantha oikiskos JØEO. n. sp

CampylacantJia cladophora Jøeg. ii. sp. . .

FIwrmacantlM kystrix (Jørg.) Jørg

Peridmm longispinum Jørg

P. muiutum Cl

Chidosceuium trkolpmm (Hck. ?) Jøeg. ...

lUcil/ophiiiins Clevei Jørg

Litliomclissa setosa (Cl.) Jørg

L. hystrix Jørq

Acanthocorys umhellifera Hck

Didyoceras acantldcum JsSrg

D. xiphephorum Jøbo

Clathrocydas craspedota (Jørg.) Jørg. . . .

Sfichocorys seiiata (Jørg.) n. sp

4. Pbæodaria (Tripylea).

Canvosphæra c/eometrica Bohg

Protocystis tridens (Hck.) Borg

P. xiphodon (Hck.) Borg

Challengeron diodon Hck. (C. hcteracaiithum Jørg),

McdiisMa ardfera Jørg

GazellfUa pentapodiitm Jørc;

VIL Tintinnodea.

Tirdimms aaiminatus Clap, et Laciim

Ptychoeylis urnula (Clap, et Lachm.) Brandt (a nuijc

Jørg.)

P. u. v. minor Jørg

/'. u. v. suharctica Jørg. n. var

Tintinnopsis nitida Beandt

T. n. v. ovalis Jørg. n. var

Cyttarocylis denticulata (Eheb.) Fol. (a typica Jørij.)

C', d. v. cylindrica Jørg

C. d. v. giyantea (Brandt) Ci

C. d. v. robusta JøE(;

C. d. v. elongnta JøE(i

Dktyocysta templum Hck

D. t. v. disticha JøiKi

r+

>•+

r+



Protistplanktc

Yoiii- 18HS). Jlontli

Dei)tli (meters)

Salinity {"j^)

Temperature (Gels.)

/. Bacillariales.

(Diatomaceæ).

lihizosoletiia semisjiiiia Hens

Biddulphia mobilieims Bail

Chætoceros borealis Bail

C. atlauticHS Cl

C. (kcipieus Cl

C. Schilttii Cl

Actbwajdus Ehrenhergii Ralfs

A. Ralfsii (W. Sm.) Ralps

CoscinodiscHS excentiiais Eheb

C. radiatus Ehrb

C. centralis Ehrb

Hi/alodisctts stelliyer Bail

H. subtilis Bail

ThnlassiothrLf longisshna Cl. et Ghun. .

F. Fraucnfeldii Grun

T. F. V. nifzschiolden (Gri-n.) Jync

PlcHrosiyma teiierum Joeg. n. sp

Surirella lata \\. Sm

CampiiludisrHS Thwctii Breb

C. angtdaris Greg

Striatella MUimndnta (Lyngb.) Ac;

Gh/pkodesiiiis WUIiaiiisnnii (\V. 8m.) Grun.

II. Peridiniales.

(DinofliigeUata).

Diiwphysis acuta Ehrb., Jdrg

D. norvegka Clap, et Lachm. .Jorg. . .

.

D. rofundata Clap, et Lachm

I'l/rophanis horologmm Stein

Diplopsalis lenticula Bergh

Peridinium depression Bah

i', oceanicum Vanhof

P. dirrrgeiis Ehrb. (P. lenticidare. (Ehbb.)

J()RG.)

P. conk-um (Gran) Ostekk. et Schm. ...

P. pallidum Ostenf

P. Steinii Jørg

P. ovatum (Pouch.) Schctt )

Ceratium tripos (O. F. Mull.) Nitzsch.

(i halticum Schutt)

J2.C0-

33.87

33.92-

34.62

33.26-

33.58

"A
I

33.26—133.26—33.25—
34.69 1 33.37 34.59

0—150 0—100

5 s a s!

0-200 0—300

^2 i Igss

0—100]0-26O

33.87-

34.40

r+

>+ r+

!+

1-+

+C



Year 1899. Month

Deptli (meters)
0—100 0—«60

Salinity ("/oo)

32.00-

33.87

32.60-

33.94

33.25-

34.62

33.25-

34.69

33.26-

33.37

33.42-

35.03

33.30-

33.42

33.37— 33.37—
34.40 34.70

Temperature (Cels.)

1.8-
3.4

2.7— I 9.7-

6.2 6.(

C. hucephalum Cl

C. macroceros EHRri. . . .

C. intermedium Jøeg. . .

C. longipes (Bail.) Cl...

C. furca (Ehhb.) Duj. .

.

C. lineatmn (Ehrb.) Cl.

C fiisus (Ehkb.) Ddj. .

.

III. Pterosperniataceæ.

Pterosperma Miibii (Jørs.) Ostenp. . .

P. Vanhoffenii (Jørg.) Ostenf

I', dicli/on (Jøro.) Ostenf

IV. Halosphæraceæ.

Hulospliæra viridis Schjiitz (incl. H.

minor Ostenf.)

V. Silicotiagellata.

Bistephanus speculum (Ehrb.) Støiir .

Dictyocha fibula Ehrb

VI. Radiolaria.

I. SpumcIUiriit.

Ecldnomma trinacrium Hck. . . .

C', leptodermum Jøeg

Drymyomma ele.gans Jøro

Chromyomma boreale (Cl.) Jørg.

Rhizoplegma boreale (Cl.) Jøbg. .

Lifhelius minor Jørg

Phortieium pylonium Hck. r, Cl. .

Sorolarcus circumte.rfus Jøkg. . .

.

2. Nassellaria.

Playiacantha arachnoides Clap, et Ijac

Campylacantha cladopihora Jørg. n. s

Plectacantha oikiskos Jørg. n. sp....

Phnrmacantha hystrix (Jøro.) Jøro.

Gonosphæra jmmnrdialis Jøro. n. s|i

Ceratospyris hyperborea Jørg. n. sp.

+c

+c

1-+

+c

+c



Protistplankton.

Ibiii). MouUi

Depth (meters)

Salinity ("/qo)

Temperature (Cels.)

I ll

33.a3-

34.62

33.25— 33.26-

34.69 33.37

2.1-1 2.1-
6.7 3 3

33.«-
34.50

February

0—200 0—300

33.42-

35.o;

33.30—
33.42

2.7—
6.2

) 0—260

33.37—

34.70

2.7

—

6.6

Peridium longispimtm Jøro

Eusceniuin corpiephonim Jørg

Cladosceiiium tricolpmm (Hck.?) Jøro..

Behtluihis histrkosn Jøro. n. s])

Duti/oplnmus Clevci .Jørg

Lithomelissa sefosa (Ci,.) Jorg

L. Iii/strix Jørg

Acanthocorys umbellifera Hck

Dktyoteras xiphephorum Jøkg

CMhrocyclas crnspedota (Jørg.) Jørg. .

.

Aiidrocyclas gamphonycha (Jørg.) Jørg..

3. Phæodaria (Tripjrlea).

Caiuwspliæra geonietrica Borg

Pi-ofocystis xiphodon (Hck.) Borg

P. Harstoni (Mcrray) Borg

P. tridens (Hck.) Borg

Challengeron diodon Hck. (C. heteracan-

thum JØRG

Gazelktta pentapodium Jøeg

VII. Tintinuodea.

T'mtlnnus acumivatim Clap, et Lachji. .

T. a. V. umdnta Jørg

Amphm-ella ampla Joeg

Ptychocylis wnula (Clap, et Laciim.J

Brandt a major Jørg

P. u. V. minor Jørg

P. ti. V. subaretica Jørg. 11. var

Tintinnopsis nitida Brandt

Cyltarocylis denticulata (Ehrb ) Fol. . .

.

C. d. V. cylindrica Jørg

C. d. V. gigantea (Brandt) Cl

C. d. V. elongata Jøro

C. d. V. snbiotundata Jørg

Didyocysta templum Hck. c. disticha

Jørg

I'ltdelln cuudafa (Osteni'.) Ci

>+
r+



Year 18H9. Month

Locality

Date

Depth (meters)

Salinity (O'qo)

Temperature (Cels.)

I. BacillarialeS'

(Diatomaceæ).

Bhizfisoknia styliformis Brightw

BithMpUa mirita (Lysob.) Beéb

B. mobiliensis Bail

Chætoceros bortalis Bail

C', convoltchm Caste

C. (lecipims Cl

C. contortus SchCtt

Ditylium Brighhvellii (West) Grdn

Tlialassiosira grai'ida Cl

Coscinosira polycliorda (Gran) CJran

Adinocyclus Ehrmibergii Ralfs

Coscinodiscus excentricus Ehrb

C. decipiens Gkun

C. Uneatiis Ehrb. var

C', stellaris Eop

C', radiatus lOimn

C', centralis Ehrd

C'. co)iciniius W. Sm

C'. snhhiiUietis Jpro. n. sp

Ili/alodiscus stdUyvr Bail

Tlinlassiothrix longissima Cl. et Grux. .

.

r. Frauenfeldi Grun

r. 2''. V. vitzschioides (Grun.) J øko

T. F. V. »i. forma airvata (Castr.) Jprg.

Asterionella Bkakdeyi W. Sm

j4!«'tc«to compilexa (Greg) De T

Plcuroslgma feiicniiii. .lnKfi. n. sp

Paralia sulcata (lOiiui;.) Cj.

Aclinoptyckus nndulatus (Bah,.?) Halfs..

Surirella lata W. Sm

Campylodiscus Thurelii Bréb

C', angxilaris Greg

lilKihdoncma arcuatmii (Lvxgb.) Kutz....

//. Pcrulininles.

Il)m„lhiii,-Unta).

Dinophiiais acuta Euiiii., .li)U(i

I>. riorvcglca Clap, et liACiiM., Jøkg

1>. rotrmdafa Clap, et Lachm

&= H'

S ^ = 3

^te
I

S'

300-
.350

0—20010—630

33.50-

35.03

300-
350

200-
250

34.89-

34.96

0—100 0—100

33.18-

33.25

33.30-

34.01

200—
300

34.70—II33.37-

34.82 ,i 33.4:

500-
550

33.61-

33.56

33.01-

3o.of

>+



ProtiRtplankton.

Year 1899. Month

Locality

Date

Depili (metevs)

Salinity (» ,„)

Temperature (Cels.)

Pip-nphacus horologium Stein

Di/jlnpsalis Imfkida 13ekgh

PeiiiUniitm dejremtm Bail

P. oceanintm Vaxhøf

P. diverges Khrb. (P. lai'iciihi (KiiKU.) Jonc;

P. cnmawi (Gran) Osten f. et Scum

P. paliidum Ostexf

P. Steinii Jørg

P. oratitm (Poich.) Schctt

Ceratium tripos (0. F. MCli,.) Xitzsch. (a hnlt-

aim ScHi'TT)

C. bucejilialmi Ci

C. maavceros Ehbb

C. iiifermeditim (.)(>rg.)

C. hnijipes (Bail.) Cl

C. /inert (Khrb.) l)ij

C. lineatum (Ehrb.) Cl

C. fxisus (EuRB.) Dim

///. Pterosperiiiataceæ.

Plerosperim Mlibii (Jøno.) Ostenf

P. Vanhoffeni (Jørg.) Ostenf

P. dictyon (Joro ) Ostenf

IV. Halosphæraceæ.

JTnlospliana viridin Schmitz (incl. H. miiw

Ostenf.)

V. SilicoHa^ielhitn.

Distephamts spetnhim ( Khrb.) Stohk

Diitijorha fibula Ehrb

VI. liadiohiria.

1. Spuinellaria.

Hrjaconliiim cnthmanthxim Jørg

H. pachydermnm Jøkg

Eddnomma triiincrium Hck

E. lepiodermttm Jørg

Drymijomma eleyans Jørg

CItrnmyomma hmnk (Cl.) Jør<;

0—2U0;0—6au,|«— I OIJ

I

33.60- (33.60—
1
33..10-

35.03 35.14 34.08

+c

rh

up— I

2.6— 2.6-

6.4

+c

v+

>•+

m m
lU" 'oxri U—40 1)— |IJO«— irjoi

III

+c

34.81

1.5—

ti



E. Jørgensen.

Year 1H99. Month

5S S

SI'S

Depth (meters)
300-
350

Salinity {%,(,)

33.30-

34.08

33.30-

34.21

34,89-

34.96

Temperature (Cels.)

2.5—
2.8

1500—
550

33.18-

33.26

33.25-

33.37

- 33.37—
33.42

33.61—
35.08

Rliizoplegtna boreale (Cl.) Jøro

Lithelkis minor Jørg

Phorticium pyloniwn Hck.? Cl

Sorolarcus circumtexfus Jørg

2. Nassellaria.

Plagiacantha arachnoides Clap, et Lachm

Camjnjlacantha cladophora Jørg. n. sp

PlecfManffia oikiskos Jørg. n. sp

Phormacantlia hystrix (Jørg.) Jørg

Gonosphæra primordialis Jørg. n. sp

Peridium longispinum Jørg

Cladoscenium trimlpium (Hck.)? Jørg

Hdotholus histrkosa Jørg. n. sp

Dktyophimiis Clevei Jørg

Lithomelissa setosa (Cl.) Jørg

Dictyoceras onpliephormn Jørg

Clathrocyrlas a-aspedofa (Jørg.) Jørg

Androcyclas gamphonycha (Jørg.) Jørg

A. amUycephalis (Jørg.) Jørg

Stichocorys scriaia (Jørg.) Jørg

3. Phæodaria (Tripylea).

Protoeysiis onphodon (Hck.) Borg

P. Harstoni (Murray) Borg

P. tridens (Hck.) Boro

Challcngeron diodon Hck. (C. Jietcracmithum

Jørg.)

Medusetta arcifcra J org :

VII. Tintinnodea.

Tintinnus acuminatus Clap, et Jjachm

Lcprotintinnus pellueulns (Cl.) Jørg

Plychocylis xirnula (Clap, et Ijaciim.) Brandt

a major Jørg

P. u. V. minor Jørg

P. u. V. digitalis Auriv

P. u. V. siibarctica Jørg. n. var

Tintinnopsis nitida Brandt

Cyttarocylis denticulata (Ehrb.) Fol

C. d. V. elongata Jørg

C. d. V. subrotundata Jorg

C d. V. siibedenfata Jørg. n. var

TJndella caudata (Ostenp.) ('i

+c

+c

>+

+c

+c

I ..

r+
r+



Protistplankton.

Yenv 18S9. Month February

- i
*

tm -'hj

Depth (meters) 0-80

8alinity C',

33.00-

33.74

0-275 0—100

33.56-

34.42

"/«

34.94-

35.0S

0-200 0—300

33.48-

34.10

^%

33.48-

34.89

133.52
,

I
34.02 I

34.06-

34.21

33.80—
34.97

33.10-

33.48

Temperature (Gels.)
2.8-
6.6

/. Bacillariales.

( D'tat.muceo?).

B'uhhdphia aurita (Lyxgb.) Bréb

B. nwbiliaisis Bail

Chætoceros borealis Bail

C. atlantiais Cl

C. (lecij'iens Cl

C. debilis Cl

Thalassiosira grarida ('l

Coscinosira pnhjchorda (Gran) Gran

Actinocyclus Ehrenhcrgi Ealfs

Roperia tessdlata (Rop.) Grix

Coschwdisais e.rcnitricus Ehrb

C. lineatuii Ehrh. v.-u-

C. stellniis Eoi'

C. radkdus Ehrb

C. subbldticns Jprg. n. sp

C. centralis Ehrb

C', coiieiiinns W. Sm

Hi/alodiscus stelliger Bail

Tlialassiothrix longissima Cl. et Gritn

T. Fratienfelnii Grun. v. vitzschioides (Grcn.)

J0RG

Plciirosigma kneritm Jorg. n. sp

Acfiiwpfgchus undxdntus (Bail.?) Ealfs

Ski irella lata W. Sm

Campglodiscus Ihuretii Bréb

C. angidaris Greg

Grammatophora oceanicn Ehrb

Rhabdonema arcKatum (Lyngb.) Kctz

Auliscus sculptus (W. Sm.) Ralfs

//. Peridiniales.

(Dinofiagdlat(i).

Dinophysis acuta Ehrb., Jørg

D. norvegica Clap, et Lachm., Jørg

D. rotundata Clap, et Lachm

D. r. V. lævis (Clap, et Lachm.) Jørg

Diplopsalis lenticida Bergh

Peridinium depresswn Bail

F. oceanicwn Va.nhof

P. dire>-gens Ehrb. (P. kntindare (Ehrb.) Jørg.)

r+

!•+



Year 18a9. Month



Protistplankton.

Year 1899. Month

Depth (meters)

Salinity («/oo)

Temperature (Cels.)

0—80

33.66-

33.42

s .?! i g

34.04-

35.08

33.48-

34.16

33.48-

34.8»

33.62-

34.02

i;
.- J > -, J

I

34.06-

34.21

0-200 0-100

33.80—

34.07

2.8—
6.6

33.16-

33.48

2i-
6.7

2. Acantharia,

liadiospha-ra anacanthica Jwhg. n. sp

3. Nassellaria.

riayiacantha avachnohks Clap, et Lachm

Campylacantha claAophora Jørc n. sp

Plcdacantha oikiskos Jwrg. u. sp

Plwrmacnntha hyslrix (Jøro.) Jorc.

GonosplKera priniordialis Jørg. u. sp

Fn-idium longispi7ium Jørg

Cladoscenium trkolpium (Hck. ?) Jørg

Helofholus histricnsa Jørg. n. sp

Didijophhnus Clevei Jørg

J), histricosus Jørg. n. sp

Lilliomelissa setosa (Cl.) Jøeg

Dicfi/oceras acanthicum Jørg

Clallirori/rlas cnnijicdoia (Jørg.) Jørg

Andniei/rliis ijniiiplioin/cha (Jørg.) Jørg

A. amhhjaphdis (.Ji)RG.) Jørg

Sfkhocnrt/s serinfa (Jørg.) .Jorg

4. PhsL'odaria (Tripylea).

Cnniwsplwm hpta Jorg

Protncijstis xiihndnn (Hck.) Borg

r. Harstoni (Mlrray) Borg

P. tridexs (Hck.) Borg

ChaUoiqeron diodonHcK.(C hetcyacaiitlinm Jøiii; )

VII. Tintinnodea.

7i:itinmis aaimbiahis Clap, et Lachm

Ptijchocijlis urnula (Clap, et Lachm.) Brandt

V. minor Jørg.)

Tiiitimiopsis nitihi Brandt

Codonella lagenxda (Clap, et Lachm.) Entz. v.

(ivata Jørg

Cijttarocylis deniiadnta (Ehrb.) Fol

C d. a fi/pirn JpRG

('. d. V. ryUiidrica Jøhg

C. d. V. elovgata Jørg

C. d. V. sicbrofundata Jorg

LHctyncysta femplum Hck. v. disfichn Johg. . .

T^ndeUn candafn (Ostenf ) Cl



Year 1899 Month

PI
s-^

^'/3

Depth (meters)
0—200 0—140

300—
200

0—170 0—100

Sahnity C/oq)

33.54-

34.53

33.21-

33.59

Temperature (Cels.)

I. Bacillariales.

(Diatomaeeæj.

Chætocerus borcalls Bail

C. denms (Cl.) Cl

C. atlantuiis Cl

C. decijiiens Cl

C. contortus Schutt

Dityliim Brighticellii (West.) Grun

Act'mocyclus Ehrenbergii Ealfs

Coscinodiscus excentricus Ehrb

C curvatulus Ubun

C', stellaris Rop

C. radiatus Ehrb

C. sitbhidliens Jørg

C. cent) alts Ehrb

Euodia gihha Bail

Hyalodiscus stelliyer Bail

Tlmlassiothrix Fiauevfeldii Grun. v. mtzschiokles (Grun.)

Jørg

Fleurnsiyma tnrcrum .Jorg. n. sp

Faralin sulcata (Ehrb.) Cl

Actinoptychus uiidtdatns (Bail. ?) Ealfs .

Campylodiscus Tliuretu Buéb

C. avgularis Gheo

Rhabdonema minutum KiJTZ

Striatella umpunctata (Lyngb.) Ag

Anlisnis sndptus (W. 8m.) Ralfs

II. Peridiniales.

(D'moficujdlata).

THnophysis acuta Khrb., Joro

r>. iiiiyn'iiira (;lap. et Lachm., Jøkq

II. roUitidala Clap, et Laohm

I'y) ophacus horologiiim Stei.n

Gonyaulax spinifera (Clap, et Lachm.) Dies

JJiploi salis le.nticula Bbrgh

Peridinium depressum Bail

i', oceanicum Vanhof

FeridhiiuiH divergens Ehrb. (P. lentkulare (Ehrb.) Jørg.)

P. conicum (Gran) Ostenf. et Schm

+

33.21-

33.35

32.95-

33.33

33.41-

33.84

+

••+



67

Year 1899. Montli

Date

Depth (meters)

Salinity Coo'

Temperature (Cels.)

P. pallidum Ostekp

P. Steiyiii Jørg

P. ovatum (Pouch.) Schott

Ceratium tripos {O.F.JivLh.)'Snzscn. (a halticum Schutt.)

C. bucephalnm Cl

C', niacroceros Ehrb

C. intermedium (Jørg.)

C. longipes (Bail.) Cl

C. arcticum (Ehrb.) Cl

C. furca (Ehrb.) Dr.!

C. liueatum (Eurb.) Ci

t', fusus (Ehrb.) D[;j

III. Pterospermataceæ.

Ptcrosperma Miibii (Jørg.) Ostenf

i'. Vanhii/fcni (Jørg.) Ostenf

P. dictyon (Jørg.) Ostenf

IV. Halosphæraceæ.

Hnln.tjihæva vhidis Schmitz (iiicl. H. minor Ostenf.) .

V. SilicoSagellata.

Distephamis spcndum (Eurb.) Støhr

Dictyocliti fibula Ehrb

VI. Radiolaria.

I. Spumellaria.

Hexacontium entliacaiithum Jørg

H. pachydermum Jørg

Echinomma leptodermum Jørg

Chromyomma boreale (Cl ) Jørg

Rhizoplegma boreale (Cl.) Joro

Stylodictya validispina Jørg. n. sp

S. aculeafa Jørg. u. sp

S. tenuispina Jørg. n. sp

Spoiigodiscus famis Ehrb .*.

.

Lithelius minor Jørg

Phorticium pylonium HcK. * Cl

^'/a

0—200 0—140

33.54-

34.53

33.21-

33.59

32.54-

33.10

0-50

33.41-

600—
500

0—280 0—170 C

2.1—
6.2

1.7—
6.66

3.2-
6.8

>+

r+

+c

+<:

r+

+c

+c r+



Jørgensen.

Year 1899. Month

Depth (meter.s)

Salinity ("/qo)

Temperature (Cels.)

0—200 0—140

33.21-

33.59

33.21-

33.35

32.54- 32.95-

33.10 33.33

33.41-

33.84

^Va
i

'-Is '%

300—
200

35.00 -
i34.io-

35.oe

35.00 35.00-
35.00

1.7—
6.65

3.2—
6.8

2. Nassellaria.

Plagiacantha arachnoides Clap, et Lachm.

CampylacantM dadopliora Jørg. n. .sp. .

.

Flectacantha oikiskos Jørg. n. sp

Phonnacantha hystnx (Jørg.) Jørg

llictyocii-cus dathrahis Jørg. n sp

Feridium longispinum Jørg

Euscenmm corynepkorum Jørg

Cladoscenium tricolpium (IIck.?) Jørg. . .

.

Helotholiis histricosa Jørg. n. sp

Dicfyophinms Clevei Jørg

Lithomelissa setosn (Cl.) Jørg

L. hystrix Jøeg

Dktyoceras xipliepliomm Jørg

Claflirocyclas craspcdota (Jørg.) Jørg. . . .

Androcyrlas (i<iwphomjclia (Jørg.) Jørg...

A. amhhjcephalh (Jørg.) Jørg

Stichocorys seriata (Jørg.) Jørg

3. Phæodaria (Tripylea).

Protocystis xijjhodon (Hck.) Borg

P. Harstoni (Murray) Borg

P. tridens (Hck.) Boro

Cliallmgeron diodon Hck. (C. hetcracanthum Jørg.) .

Gazelleita pentapodium Jørg

Cad'mm mdo (Cl.) Borg

VII. Tiutinnodea.

7'iiiliiitnis acuminatuH Clap, et Lachm

I.eprotbttinmts pelluddas (Cl.) Jørg

Ptydiocylis tinmla (Clap, et Lachm.) Bkamdt a nirijor Jørn

P. u. V. minor Jørg

P. u. l', digitalis Alriv

Thitbmopsis nitida Brandt

Ci/ftarocylis deritiadata (Ehrb.) Ful

€. d. V. cyliwh ica Jørg

C. d. V. gigantea (Brandt) Cl

C. d. V. elongata Jøro

€'. d. V. subrotundaia Jørg

C. d. V. suhedeiitata Jørg. n. var

jyicfynryxt/i fcmiiJum Hck. v. disl'tdin .Iorg

!+



Protistplnnkton.

Year 1899. Montli, April

°1^
'SI,

Depth (meters)

Salinity («oo)

Temperature (Cels.)

0—700 0-100

34.42-

34.00

33.68-

34.84

33.66-

34.64

33.05—
35.11

33.72-
34.92

0.75—

5.5

1.1—
6.6

/. Bacillnriales

(Diatomaceæ).

Bacterosira f'im/ilis (GRA^) Gran

Uhizosolenm obtitsa Hexs

Biddulphia awita (Lyngb.) Bréb

Cluetoceros boreaUs Bail

C. deitsus (Cl.) Ci,

C. daniais Cl

C. convohifHS Castr

C. atlanticus Cl

C. decipiais Cl

C. teres Ci

C. laciniosus Schutt

C. breris SchCtt

C'. Millei Gran

C. diadema (Ehrb.) Gran

C. debilis Cl

C. socialis Laitd

C. furceUntm Bail

Ditylium Brightwellii (West) Grun

Scdetonema costatnm (Grev.) Cl

Thalasaioshn Xordeiiskjoldii Ci

T. (ji avida ('l

T. hi/alina (Grun.) Gran

T. gclatinosa Hens

Porosirn glacialis (Grun.)

Coscinnsira poli/chorda (Gran) Gran

Actinocychis Eliroibergii Kalfs

Cosdnodiscus excentricits Ehrb

C. airrattdus Grun

C. stellar'is Rop

C. radiatus Ehrb

C. subbtdlievs Jørg

C. octdus iridis Ehrb

C centralis Ehrb

C concinnus W. Sm

Mtodia gihba Bail

Hijalodiscus stelliger Bail

Nitzschia seriata Cl

X. lanceolata W. Sm

N. delicatissinm Cl

X. longissima (Bréb.) Balfs

Thalmsinthrix Franaifddxi Gri'S

+c

+c

+c

+c

+c

+c

r+

+c

+c



E. Jørgensen.

1899. Month

1#
II

^"/a Vi */4

Deptli (meters)
0—700 0—100 (

300-
200

0—3 ,0—1.50

34.42-

34.eo

.33.!

35.11 34.64

Temperature (Cels.)

83.72-

34.92

1.66

—

5.76

Thalassiothrix Frauenfihlu ! int-S(hwiihi (Giu n ) Jouo

Fragilaria oceanica Cl.

F. cylindrus Grun. ...

Navicula septentrionalis Ofstr

A'. Vaiiho/frui Gran .

.

jN'. pdagica Cl

N. direcfa W. Sm. . . .

y. kwiana Grun

Adinoptychus undulatm (BmlO R

Auliscus sculptus (W. Sm ) Rvlfs

Campylodiscus angidarh Gun.

Grammatophora oceania >hkh

Rhabdonenia minnium Kit/

Ætzschia spathulata Bum
K. bilohata W. Sm. . .

.

X. Closterium W. Sm.

Glyphodesmis Williamtojiu (\\ S-

Cocconeis scutellum Ehrh

C. costnia Greq

Pleurosigma Xormanni JUips

P. fasciola W. Sm. ...

Schizonenia Gn villei Ai,

Pinmdaria quadratarea \ '^c IIM

II. Pcrulinialef.

(
Dniofliiijdiatn)

Dinophysis acuta Ehri! ,
Iprc,

Diplopsalis lenticula BuK.ir

Peridinium depressum li\ii

P. oceaincum Vanhof.

P. divergens Ehrb. (P lenhculmi (I iirh ) Ji)R( )

P. pallidum Ostenf. .

P. Steinii JøRO

P. omtwn (Pouch.) S( hltf

Ceratium tripos (0. F, Mi 1 1 ) Nn/<-(n (a halticum *>tni tt)

C', bucephalum (Cl.) Ci

C. macroceros (Ehrb.) ( l

C. intermedium (Jørg,)

C. longipes (Bail.) Cl

C. furca (Ehrh.) Duj.

C. fusus (J]hrb.) Duj

r+

+c

+0

r+

+c



Protistplankton.

Yeai' IS»!). JlontI»

it a n
''tit

Deptli (meters) 0—7000—100

34.<2-

34.00

33.68— .33.06—

35.11
I

34.51

38.72—
34.92

Temperature (Cels.)
1.55—

5.76

///. Ptcrospermntiiceæ.

Pttrosperma Mobii (Jøro.) Oste.sp

P. Vanhiiffem (Jøro.) Ostesf

P. dklipn (.lORO.) OsTEXi-

IV. Halosphæraceæ.

Halosphæra vhidis Sch.mitz (incl. H. mitinr Ostenf.)

V. Flagellata.

Plueocystis Pimrhefi (Hah.) Lagerh

VI. Silicotiagellata.

Dixtephaimn speculum (Eurb.) Støhr

Gymnaster pentashrias (Khrb.) Schi'tt

VII. Radiolaria.

1. Spumellaria.

Hi'-racnntium entlincanthum Jørg

H. pnchydermum Jørg

Echinomma trinacrium Hck

E. leptodermum Jørg

Drymynmnm elegavs JORO

Chromyomma boreale (Cl.) .Jørg

Eliizoplegma boreale (Cl.) Jørg

Litlielius minor Jørg

Phorticium pylomum Hck. ?, Ci,

Snrolarciis circwntextus Jørg

2. Nassfllaria.

Plagktrnniha arachnoides Clap, et Lachm

Campylacanfha cladoplwra Jørg. n. sp

Pledacantha oikiskns Jørg. n. sp

Phormacantha hystrix (Jørg ) Jørg

Gonosphæra primnrdialis Jørg. n. .sp

Perulium longispinum Jørg

Ensceninm corynephnrum Jørg

Cladoscenium tricolpium (Hck.?) Jørg

r+

+c



E. Jørgensen.

Year 1899. Month

Locality

Date

Depth (meters)

Salinity ("'(„)

Temperature (Cels.)

Helotholvs histricosa Jørg. n. sp

Lifharachnmm tentorium Hck

Didyopliimiis Clevci Jørg

Lithomelissa setosa (Cl.) Jørg

L. hystrix Jørg

Didyoceras acanthicum Jø rg

D. xipliepliorum Jørg

Ciuthrocyclas craspedota (Jørg.) Jørg

Androcydas gamphonydia (Jørg.) Jørg

A. amblycephaUs (Jørg.) Jørg

Stidiocorys senata (Jøro.) Jøbg

J. Phæodaria (Tripylea).

Cunnosphæra lepta Jørg

Protocysds xiphodon (Hck.) Borg

I'. Harstoni (Murray) Borg

P. tridens (Hck.) Borg

Challengero^i diodon Hck. (C- hetcracantlmm Jørg.)

VIII. Tintinnodea.

Ptydtocylis wnula (Cl.\p. et Lachm.) Brandt ....

Cyttarocylis denticulata (Ehrb ) Fol

C. d. v. elongata Jørg

C. d. v. subrotundata Jørg

'''. d. v. subedentata Jørg

Undella caudata Ostenf

^V3

0—100 0—400 300-
200

33.63
33.68-

34.54

33.68-

3.5.11

33.65— |3.B.65

34.54 35.1

33.72-

34.92

0.75-

6.3

1.56— 1.55-

5.76 6.3



Pnifistplanktdi).

Yerti- IHMH. Month

Deptli (iiieteis)

SHlinity C/oo)

Temperal ure (Gels.)

/. BiiciUariales

(Dintomaccæ).

Bacteiosdra fmgilis (Gran) (Iran

Corethron hystri.r Hens

lihiznsnleiiia nlata Brigiitw

R. ShrubsoU Cl

7i*. setigera Brightw

Bidditlphin nurita (Lyngh.) Bréb

Chn'toceros liorealis Bail

C. (lensus (Cl.) Cl

('. cottrnhitun Castr

C. atlanticiis ('l

C. decipiena Cr

('. teres Cl

('. conlorhis Schutt

r. similin Cl

(\ lacimosim SchCtt

a WiUei Gran

('. lUndemn (Eiirr.) Gran

('. debilin Cl

C. socitdis Laid

C'. furceUutMs Bail

Difi/lium Bnyhlwellii (West) Grcn

Srcletnnema cosfafum (Grev.) Cl

Thtda.ssiosira Xm detiskjiildii Cl

r. qreiridn Cl

T. lii/alina (Ghln ) Gran

T. ijclntinom Hens

Coscinosira polydwrda (Gran) Gran

Pmosira glacmlis (Grun.)

Actinocychis Khrenhergii Ralps

CoscinodiscHs ejccenfyicus Ehub

C. cuirrifulus Grin

C. radiatiis Khrb

C. suhbullims Jørb. n. sp

C. centralis Ehrb

r', conciiimm W. Sm

C. bioeiUntus Grcn

Hi/alodixcus sfiiliger Kail

Xifzuchifi iv) iafn Cl

N. di'UinfisniiiKt Cl

J\' loiigissim^i (Bréb ) Ralks

34.17-

34.86

2å$

0-250 0—100

'%

1.6-^

2.15

33.08-

U.67

+c

+f
+c

(34.67)

(4.1)

+<:

må

5l|3

+c

34.21-

34.29

0.86-

1.0

34.86-
34.86

0.80—
1.4



E. Joriieiisen.

Locality

Date

Depth (meters)

Salinity (O/æ)

Temperature (Gels.)

Thalassiothrix Fraiienfeldii Grdn

T. F. V. vitzschioides (Gron.) Jørg. f. currata (Gastr.) Jørg.

Fragilaria oceanica Ql

F. cylindrits Grdn

Achnanthes tosniala Grun

Navicida septentrioi alts (Oestr.) Cl

N. Vanhbffmi Gean

N. pelayica Cl

N. kariana Grun

N. direda W. Sm

Actinojitijchus undulafus (Bail.?) Ealps

Mtzschia Closterium W. Sm

Ch-ammatopliora oceanica Ehrb

Rhahdnnema arcuatmn (Lvnob.) Kutz

Pleurosiqma fasciola W. Sm

//. Peridiniales.

(Dinofiagellata).

Dinnphi/sis acuta Eiirb., Jørg

Gonijdidii.r siiiiiifrni (Clai'. et Lachm.) Dies

Peridhiiiiiii fl,'j,i . ,-Mo» Bail

P. divciqiiifi Euiiii. (P. leniiailare (Eurb.) Jørg.)

P. pallidum OsTENF

P. (jlohulns Stein

P. omtnm (Pouch.) Schutt

P. Steinii JØRG

Ceratium tripos (0. F. Mull.) Nitzsch. (a halticum Schott) .

C. bucejihal'um (Cl.) Cl

C. maa-oceros Ehrb. (Cl.)

C', longipes (Bail.) Cl

C', fm ca (Ehrb.) Duj

C'. fusuK (Eurb.) Du.i

///. Pterospermataceæ.

Plernnperma Miibii (Jøro.) Ostenf

P. Vanhrijfeni (Jørq.) Ostenf

P. dicti/on (Jørg.) Ostenf

IV. Halosphæraceæ.

Halonphæra viridis Schmitz (incl. H. minor Ostenf.)

^s-a^:

"/4 ."/4 '^U

0—3 0—250 0—100

"/4 2%

200—
300

34.17 -

34 se

33.96—
34.67

34.21-

34.29

34.36-

34.36

34.60—
34.49

1.05—

1.2

1.96—

2.2

+c

v+

+c

r+

!•+

r+



Year 1899. Mon I li

Depth (meters)

Salinity (0/^)

Temperature (Cels.)

April

»/4

0—250 0—100

34.17-

34.86

33.90-

34.67

"/«

34.60-

34.97
(34.67)

(4.1)

34 21-
34.29

34.29-

34.85

34 86— 34.60—
34.36 34.*9

1.05— 1.95—

1.2 2.2

V. Flagellatii.

riiæoci/stis Pottchiti (Har.) Lagekh

VI. SilicoBagellHta.

Disfephamis speaihtiu (Khrb.) Stphr

Dktyocha fibula Eubb

VII. Radiolaria.

1. Spumellaria.

Echinomma leptodcnimni .Torg

2. Aassellaria.

Campijlacantha clnilophora Jokg. n. sp

Fhormacantha hystrix (Jøhg.) Jøro

Peridium kmgispinum Jøkg

Lifhnmelissa setom (Cl.) Jørg

VIII. Tintinnodea.

TiiifituiHs anoHinatus C'L.iP. et Lachm

TinlinnnpsiK nUiilii Braxdt

Ci/ttiniii-i/lis ili'iiliii Ifita (Ehrb.) Fol. v. xHlicdcvfata .Ior



Year 1899. Mouth May

I
>^ s

Depth (meters)

200—
100

0—200 0—100

Salinity ("/oo)

Temperature (Cels.)

34.86-

35.18

34.86-
3.5.

34.60—

34.67

34.48-

34.60

34.72-

34.66

34.17-

34.3(

34.17—
34.47

134.17-

34.84

33.73—
34.84

3.2—
3.46

1 .OS-
LO

0.20-

0.95 6.15

/. Bacillariales.

(Diutomacece).

Baderosira fragilis (Gean) Gran

Rhizosolenin alata Beightw

R. obtusa Hens

B. semispina Hens

Bidihilphia aurita (Lyngb.) Bréb

Eucnmpia groenlandica Cl

Chætoieros boreaUs Bail

C. crinphUuti Castr

C. convohitus Castr

C. atlanticus Cl

C. decipiens Cl

C', teres Cl

C cnnfortus SchStt

C', mriatridus Gran

C. Indninsus Schutt

C. diadema (Eheb.) Gran

C. scolopendra Cl

C. debilis Cl

C. sociahs IjAud

C. furcellatiis Bail

niii/!hiii, r,rhihf>rdr,i (west.) grun

S<rlrlniini,„ ,<,sl,ifnin (GrEV.) Cl

Thalassinsira. .\nnlniskjoldii Cl

T. gravida Cl

T. hgalina (Grun.) Gran

T. gclatinosa Hens

Coscinosira polychorda ((Jran) Gran

I'oroshii uhidaViK (GuuN.)

Adiiiiiniihis Khrndieryii Ralks

Cosciiiodim:ii>; ladiiitus Eiirb

C. centralis Ehrb

C cnndnnus W. Sm

C. bioadatus Geun

Nitzsdda seriata Cl

N. delicatissima Cl

N. friyida Grun

jV. lonyissima (Bréb.) Ralfs

Thalassiothrix longissima Cl. et Grun

T. FraxieftfeMii Geun

Fragilaria oceanica Ct

F. cylindrus Grdn

r+

+c

v+

+c

+c

+c

-fc

cc

+

+c

r+



Piotistplankton.

Date

Depth (meters)

Salinity
(«/qo)

Temperature (Cels.)

Achna)ifhes Iwniata GRfx

Pleurasigma tninitm Jøro. n. sp

Naricula septenfrioiinlis Oestr

N. Vanhbfftni Grax

K. pelagka Cl

X kartana Gkux

ActiiiopUjchus nndulatus (Bail. ?) Ralfs

Pletirosigma fasciola W. Sm. (incl. P. tetmirostris Grun.)

Bhoicomgnia artticu))! Cl

II. Peridiniales.

(DinoflageUata).

Diiiojiligsis acuta I^urb., JOrg

D. ttorcegica Clap, et Lachm., Jorg

D. rotundata Clap, et Lachm

Pa^idhnum depressum Bail

P. diingens Ehrb. {P. ienticulare (Ehkb.) Jdrg.)

P. pallidum OsTENF

P. ovatum (Pouch.) Schctt

P. Steinii Jørg

Ceratiutn Inicephahim (Cl.) Cl

C. tripos (0. F. MiJLL.) Nitzsch. (a hnltuum Schdtt.) ..

C. macroceros (Ehrb.) Cl

C. lonyipes (Bail.) Cl

C. furca (Ehrb.) Duj

C. fusus (Ehrb.) Dij

///. Pterosperinataceæ.

Pterospenita Vanhii/fhii (Jørg.) Ostexk

P. dictyon (Jørg.) Ostenf

IV. Halosphæraceæ.

Salosphæra viridis Schmitz (incl. H. itibinr Ostenf.) . . . .

V. Flagellata.

Phæocystis Foucheti (Har.) Lagerh

April

200—
100

0—200 10—100 0—260

34.60-

34.67

34.48-

34.60

34.72—

34.gs

34.17-

34.30

34.17—134.17-

34.47 34.84

1.06—
1.0

0.20-

0.96

2.0-
2.26

1.7-
2.3

1-+



E. Jorgenspn.

Year 1899. Month



rrotistplankton.

April

C 03
V QQ

t 2

ll

5S

"Va

DepDi (meters) 0—400k»—200 0—110 0-600 0—130 0—130 0—150

lini'.v Coo)
3-t.02-

34.14

34.oa-

34.65

34.14-

34 21

34.11-
34.21

34.11-
35.18

34.09-

34.52

34.16-

34.83

Temperature (Cels.)

2.75-

2.85

2.66-

6.3

/. Bacillariales

(Dhdomaceæ).

Bacternsiru frai/ilis ((Jran) Gran

Corefhron hystrir Hens

Bhizosoleiiia nlata Brigdtw

B. Shnibsnlii Cl

Biddulphia auiita (Ltngb.) Bkéb

Chætoceros borealis Bail

C. densiis Ol

C. densus v. rudis Cl

C. daniais Cl

C. convolutus Castr

C. atlanticus Cl

C. decipieiis Cl

C. contortus Schutt

a similis Cl

C. laciiiiosits Schutt

C. TT i«ei Gran

C. diadema (Ehrb.) Gran

C. currisetiis Cl

C. debilis Cl

C. socialis Laid

C', furcellatus Bail

Bitylium Brightwellii (West) Grun. . .

.

Sceletonema cosfatum (Gre\'.) Cl

Tlialassinsiin Xordeiiskjoldii Cl

T. gi avida Cl

T. hi/alina (Grun.) Gran

T. gelatinosa Hens

Coscinnsira polychorda (Gran) Gran . .

.

Porosira glacialis (Grun.)

Actinocychts Elircubergi Ealps

Coscinodiscus excentricus Ehrb

C. stellaris Rop

C. radiatus Ehrb

C. subbullims Jørg. n. sp

C. centralis Ehbb

C. condnnus W. Ssi

C. biocidatus Grun

Euodia gibba Bail

Hyalodiscus stelliger Bail

Hitzschia senata Cl

N. delicatissima Ci

•+

>•+

+c +0

+c

+c r+

+c

+c



E. Jørgensen.

Year 1900. Month

Depth (meters)
0-200 0—110

SaUnity (C/oo)

34.02-

34.14

34.U-
34.21

34.14-

34.91

34.11-

34.21

34.11-
3.5.18

34.09-

34.21

33 92-

33.95

34.09-

34 62

34.16—
34.83

Temperature (Cels.)

S.85-
5.4

3.05-

6.6

2.96-

4.2

Nitzsclda recta Hantzsch

N. hi/hridn Grun

N. frigirhi Grun

N. hngissima (Bréb.) Ralps

Tlialassiothrix nitzschioides Geun

Fragilaria oceanica Cl

F. ci/lindrus Geun

Achnnnthea tæniata Grun

Pleurosigma Shucbcrgi Cl

P. fasciola W. Sm. (inch P. tenuirostris Grun.)

Naviada Vnvlioffmi Gran

N. directa W. Sm

X. kariana Grun

Amph'iprora (Tropidtmeis) pnrallda Jørg. n. s])

Actinoptychus undulatus (Bail?) Ralfs

Aulisc'is sculptus (W. Sm.) Ralfs

Campi/lodisais Tliuretii Beee

C. imgidaris Greg

SwircUa lata W. Sm

Glyphiidenmh Williamsoni (W. Sm.) Grun

Rhabdonana arcuatum (Lyngb.) KiJTz

Cocconeis scuteUum Ehrr

Rlioieosigma arcticum ('l

//. Peridiniales.

(Dinoflagellata).

DmiiphjiHh acuta Ehrb., Jørg

D. nnrvtyica Clap, et Lachm,, Jørg

D. rolwidaia Clap, et Lachm

Podolaiiijian palmipi-s Stein

Pnitnirrafium retictdaium (Clap, et Lachm.) Butsciii

Gmiyaulax spinifera (Clap, et Lachm.) Dies

Diplopsalis knticula Bergu

Peridm'mm depressum Bail

P. divcrgi-im Ehrb. (P. lenticulare (Ehrh.) Jørg.) . . .

P. ccmicum ((Iran) Ostenp. et Schm

P. pallidum OsTENF

P. Steinii Jørg

P. ovatum (Pouch.) Schutt

Ceratiuin tripos (0. F. Mull.) Nit/.sch. (a haltkum Schutt)

G. bucephalum (Cl ) Cl

C. b. V. heterocampta Jørg

r+

+>=

•+

+

+=



Protisljjlankton.

Year ISJOO. Month April

Locality

Date

Depth (meters)

Salinity ("/qo)

Temperature (Cels.)

Ceratmm macrocei-os (Ehrb.) Cl

C. ititermedium (Jørg )

C. hngipes (Bail.) Cl

C. furca (Ehrb.) Duj

C. Uneatum (Ehrb.) Cl

C. fitsuH (Ebrb.) Ddj

///. Pterosperinataceæ

Pterosperma Miibii (Jørg.) Ostenf

P. Vanhoffetii (Jørg.) Ostenf

P. dkii/on (Jørg.) Osteni-

IV. Halospbæraceæ.

Halospliaera nridis Schmitz (incl. H. minor Ostenf.).

V. Flagellata.

Phaocystis Poitrheti (Har.) Laoerh

VI. Silicoflagellata.

Distephanus speeuhmi (Ehrb.) Stohr ....

Dictyocha fibula Ehrb

VII. Radiolaria.

I. Sputnellaria.

Hexacontiwn enfhatanfhum Jorg

H. pachydermum Jørg

Eckinomma leptodermimi Jørg

Chromyomma boreale (Cl.) Jørg

Rhizoplegma boreale (Cl.) Jørg

Lithelius minor Jøro

Phorticium pylonium Hck. ?, Cl

2. Acantharia.

Radiosphæra anacanthica Jørg. n. sp

I ft o

S

s iir^ ii^i

I ii I; I n2 » Si I

« 'CCO
Is

I'S

0—400 0—200 0—200 0—110 0—600

34.02—

34.14

34.02—
34.65

34.14-

34.21

34.14-

34.91

34.11-

34.21

34.09-

34.21

34.09—

35.10

34.09-

34.82

34.16-

34.83

2.86-

6.0

+c

+c

+c

+c

..
I

+c

+c

+c

+c

+c



Year 1900. Month

Locality

Depth (meters)
0—400 0—200 0-200 0-110 —130 0—160

Salinity ("/oo)

34.14-

34.21

34.14-

35.15

34.14-

34.91

34.11-

34.21

34.09-

34.21

34.09-

35.10

34.09-
34.62

34.1 33.73-

33.99

Temperature (Cels.)

2.76—
2.85

3.06—

2.9

3.05—

6.6

2.35-

4.4

2.55—

6.3

5. Nassellaria.

rachnoides Clap, et Lachm

Campylacanth dadophm-a Jøkg. n. sp

J'kctacantha oikiskos Jøeg. n. sp

Phormacavtha hystrix (Jørg.) Jøeg

Gonosphæra primordialis Jørg. n. sp

Peridium longispmum Jøko

Cladoscenium tricolpium (Hck.?) Jørg

Lithomelissa setosa (Cl.) Jøeg

Dictyoceras acanthieum Jøkg

Clatkroeyclas crnspedota (Jørg.) Jørg

Androcydan gamphonyeha (Jørg.) Jøeg

A. amblycephalis (Jøeg.) Jøeg

SHchncorys seriata (Jøeg.) Jørg

4. Phæodaria (Tripylea).

Cannosphæra lepta Jørg

Pi-otocysiis ociphodnn (Hck.) Borg

P. Harstoni (Murray) Boeg

P. tridens (Hck.) Boro

ChallengeroH diodon Hck. (C. heteracanthum Jøeg.)

Medusetta arnferci Jøeg

VIII. Tintinnodea.

Tiiitinnus acuminahis (Jlai». et Lachm

Ptychocylis urnula (Clap, et Lachm.) Brandt v. minor

Jørg

Tintinnnpsis nitida Brandt

T. campanula (Ehhb.) Dad

Codovella la,genula (Clap, et Lachm.) Entz. v. ovata Jørg.

C. ventricosa (Clap, et Lachm.) Fol

Cyttarocylis denticulata (Ehrb.) Fol

C', d. a typica Jøeo

C', d. V. elongata Jørg

C. d. V. subedentata Jøeo. n. \ar

C. serrata (Mob.) Brandt

Dictyocysta templum Hck. v. disticha Jørg.

Undella caudnta (Osteni\) Cl

+c +c +c
+=



Protistplankton.

VeHf 1»UU. MouUi

IS
I?

Depth (meters) 0—330 0—530 0—100 500—
400

33.73-

33.85

34.11—
35.13

,54.11-

34. St

34.94

34.1

Temperature (Cels.)

3.2—
3.16

3.8-
4.16

/. Bacillariales.

(Diatomacece).

Bacterosira fraqilis (Gran) Gran

RMzosolenia alata Brightw

Biddidphia awita (Ltngb.) Bréb

B. niobilienm Bail

" CJuetoceros borealis Bail

' C. densus Cl. v. rudis Cl

C. danicris Cl

V C. convolutus Castr

^ C. aflariHcus Cl

' C. decipiens Cl

" C. teres Cl

C. contortus SchCtt

• C. ladtiiosus Schutt

C. h-evis ScHCTT

C. Willci Gran

C. diadema (Ehrb.) Gran

C. debilis Cl

I C. socialis Lacd

P. furcdlatus Bail

Ditylium Brightwellii (West) Gkun. . .

.

Sceletonema eostatum (Grev.) Cl

Thalassiosira Nordenskjoldii Cl

T. gi avida Cl

T. hyalina (Grun.) Gran

T. gelatinosa Hens

Coscinnsira polychorda (Gran) Gran . . .

Porosira glaciolis (Grun.)

Adinocyclus Eliretibergi Ralfs

A. suboceUahis (Grun.) Rattr

Coscinodiscun excentriciis Ehrb

C. lineatus Ehrb

C', curvatidus Grun

C. stellaris Rop

C. radiatus Ehrb

C. subbtdliens Jørg. n. sp

V C. centralis Ehrb

C. concinnus W. Sm

C. bioeidatus Gri-n

Hyahdiscus stelliger Bail

\Nitzschia seriata Cl

>•+

r+

r+

+c

r+

+c

r+

+c +c

r



Year 1900. Month

Localitv

Date

Depth (meters)

SaUnity ("/oo)

Temperature» (Cels.)

Xitzschia delicatissima Cl

K frigida Grun

K. hi/hrida Grux

JV' recta Haktzsch

X longissima (Breb.) Ralfs

Thnlassiothrix nitzschioides Grctn

T. n. Grun. f. curvata (Castr.) Jørg

>Fragilaria oceanica Cl

F. ri/lind) us Grpn

F. islandica (Jrun

Aclinanthes keniata Grltn

Plcwosigma Stuxbergi ('l

P. fasciola W. Sm. (in.'l. P. trindrosh-is Grun.)

Naviada Vaidioffi ni Gran

A', pehigka Ph

iV. directa W. Sm

.V. lairiana Grcn

AmpMprora (Tropulmins) parallela Jørg. n. sp

Actinoptychns utululatun (KAir-O Ralfs

Campylodiscus Thwetii Breb

Surirelln lata W. Sm

lihabdonema arcuatum (Lynob.) Kutz

Bacillaria socinlis Grbg

Pleurosigma angulatum W. Sm

P. Nornianni Ralfs

lilioiconigma, arcticimi Cl

II. Peridiniales.

(Dmofliifjellata).

Dimiphysis acuta Ehrb., Jørg

T). norvegica Clap, et Lachm., Jørg

1). aaiminata Clap, et Lachm., Jørg

D. rotundata Clap, et Lachm

Podolampas palmipis Stein

Oxytn.ium diplnroiiun Stein

Pyynphnnifi liiiriihui'nim Stein

Pro/di'iiiiHiiiii rrlirrlahiw (Clap, et Lachm.) Butschli

Govijnuhi.i siiiiiifir/i (Clap. et. Lachm.) Dies

G. polyedra Stein

Peridinium depressum Bail

P. divergens Ehrb. (P. lenficulare (Ehrr.) .Iøro.) . . . .

P. conicum (Gran) Ostenp. et Schm

n

I
»A

0—330 0—420 0—480 0—330 0—530 0—100 300—
200

500—
400

33.86-
34.04

34.11-

35.13

34.11-

34.3!

34.94—
34.88

34.07—
34.19

2.3—
3.46

3.2—
4.15

+0



ProtiRtplnnkton.

Year 190U. M.mfh

Depth (inett-rs)

Salinity {O/^)

Temperatuie (Gels.)

April

11^.

11 I ll
2^

330|W—4a0|0—4hu|| U—60

33.86-

34 04

1
33.73-

34.00

= c s

'hi

0—60 0-33010—63O:|0—100

34.1I-I

35 IS

|34.ii—

34.sa

3.2-
4.16

500—
400

34.07—

I
34.19

Peiidiiimni pentwjonnm Gkan

1' pallillum OSTENK

P. onUum (Poi'CH.) SchCtt

Ceratium tiipos (O. K. MCli,.) Nitzsch. (a baltiriini Sci

C. hucephaliim (Cl ) Cl

('. 6. V. hefemcampta .løRo

Ceratium maooci-ros Ehbb. (Cl.)

C. intermedium (Jyuo )

('. longipes (Bail.) Vi

C', fwca (Ehrb.) Dim

C'. ftlSUS (E.IRB.) DlJ

III. Pteiospcrmatiiceæ.

Plerospet-mn Miibii (Jøro.) Ostexf

P. Vanhoffeni (Jørg.) Ostenf. . . .

P. didi/oti (Jøro.) Osten f

IV. Ilalo.sphæraceæ.

ll'doxphceiti lii-idis Schmitz (incl. H. minor Ostexf.).

V. Flagellata.

PhæOCyStis /'..prh.li llI.AR.) liACiEKH

VI. Silicofiagellata.

DisteplKnms speculimi (Kurb.) St()hr

Dictt/oclKt flhiihi Kiiiui

VII. Radiolarh

I. Spumellaria.

Hrxacontium eutlidcanthum Jøro

H. parhydermum Jøro

Eehinomma leptodermwii Jøro

Rhiznplrgma boreale (Cl.) Jøro

Litlielius minnr Jøro

2. Aainthnria.

Radidxpliæra anoriintliiin JøR<i. n. .«p.

+c

I



E. Jorgensen.

Year 1900. Month

'S-å'
It

'S "

Depth (meters) 0—330 0—420 0—480 0—830 0—530 0—100 300-
200

500-
400

Salinity (O/qo)

34.H-
35.13

34.11-

34.39

34.94-

34.SS

35.00-

35.12

34.07-
34.19

34.07—
35.12

Temperature (Cels.)

J. Nassellaria.

Plagiacantha arachnnides Clap, et Lachm

Campylacantha cladnphora Jørg. n. sp

Plectacantha oikMos Jørg. n. sp

Phormacantha hysirix (Jørq.) Jørg

Gonospliæra primordialis Jørg. n. sp

Peridium longispinum Joro

Cladoscenium trkolpium (Hck.?) Jørg

Lithomelissa sefosa (Cl.) Jørg

L. s. V. helonoplwra Jørg

Litharnchnium tentorium Hck

Didyoceras acanthimm Jørg

Clathrocydas craspednta (Jørg.) Jørg

Androcydas gamphonycha (Jørg.) Joru

A. amhlycephalis (Jørg.) Jørg

4. Phæodaria (Tripylea).

Cannosphæra lepta Jørg

Protocystis tridens (Hck.) Borg

Challenqeron diodon Hck. (C. heteracaiithiim Jørg.) . . . .

VIII. Tintinnodea.

Tintmnus aaiminatus Clap, et Lachm

LeprotintinnuB pellucidus (Cl.) Jørg

Ptyrhocylis urnula (Clai'. et Lachm.) Brandt v. sub-

nrdica Jørg. n. var

Tinthmopsis nitida Brandt

Cyttarotylis dentimlata (Ehrb.) Fol

C. d. V. swbeckntata Jørg. n. var

TJndella caudata (Ostenf.) Cl

+c +c +c
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b. Remarks on the Plankton.

I p. 491. ail evolution of lar^c

cs |)l;u-c early in the sprintr.

have called, the inflow of

the wave of diatoms; Gkan:

As iiieiitioiuMl ill the iiitroiluctio

masses of diatoms in the plankton t

Tliis very conspicnous plicnomenoii

diatoms. (OsTKXKKi.n: diatomébidi;-e

Diatomeen-woliic.

)

To exphiin ..the large wave of dialdiiis. w hieli every spring

rolls over the North Atlantic", Ostknfeld (L. 112, p. 65) suppo-

ses tiiat the currents have been in close proximity to the shore,

for he considers that the evolution of the diatoms is enhanced, when

such is the case; although he does not give his reasons for so

thinkiiiL:. As, however, this explanation will not do for all cases,

he meiilions that tlie same quickening force, as that of the shore,

is found ill the houndary lines ..where different currents glide past

each othei

{t1!A> in his late.' work, has examined into the same pheno-

menon, more in detail. On the whole, he appears to agree with

OsTEXFELD, at anv rate in so much as that the boundaries of cur-

rents and also coast water are necessary for production in large

quantities, but he goes a step further and suggests a case for the

eftects observed.

He applies the theory recently advanced by Brandt, and con-

siders that the explanation is to be found, either in the fact that

in the open sea „there is a constant state of famine, as the supply

of nourishment principally comes from the coasts; or else that

there is a more active decomposition of nitrogeneous elements in

the warmer waters of the Atlantic".

As to which of these causes is the more decisive, Gran does

not give any definite opinion. But he seems most to incline to the

famine hypothesis, for, from this starting point, he shows how the

boundaries of the different currents must act in the same way as

coast lines, by reason of the nourishing matter, which they biing

with them, from the rivers of Siberia and the arctic coasts.

In connection with the foregoing, I will give a brief account

of the opinions I have formed after my examination of the coast

plankton; I will at the outset meation that 1 have had little or

no personal experience of ocean plankton.

1 also long since came to the conclusion that it is probable

that the evolution of the large quantities of diatoms depends upon

the mixing of the waters. On the whole, I am of the same opi-

nion as Gran, as expressed in the quotation first given from his

book. 1 must, however, make exception to the famine hypothesis,

which appears to me to give altogether too hopeless a view re-

specting pelagic animal life.

When Gran, however, considers the resting spores (endocysts)

left behind in the shallow coast water as the i-cal explanation of

the phenomenon, my experience makes it impossible for me to agree

with him; in spite of the great attractiveness which at first attaches

to this hyiHithesis. As is so often the case, so here, the same

conclusions ai'e often arrived at from widely differing hypotheses.

After Gran's theory the neritic diatoms with resting spores

(in contradiction to the oceanic, Avhich have none) leave behind

these spores in the coast water after a short period of vegetation.

When now the spores sprout, in the following spring they cause

the production of the large masses of diatoms.

What 1 most ob.ie<-t to is, tliat if tliis tjieory Ije correct there

would be good reason to concluiie tiiat the .,inflow of diatoms" is

a local pheiumienon, at any rate in the fiords. One ought then to

be able to conclude tiiat the plankton which flourishes in one tioni

would be considerai)ly different from wliat is to be seen in another

and distant one.

It would, moreover, be reasonable that the large evolution would

occur in one fiord essentially earlier or later than in ad.jacent ones,

according to the different local conditions, which might tend eitiici'

to ha.sten or hinder the development of diatoms.

But evciyoiie who has carefully examined the make-up of the

plankton at the time mentioned will have particularly noticed that,

taken as a whole, there is a remarkable uniformity in the plankton.

Of course, thei'e are variations, but these appear to l>e caused

more by differences in time than place.

It .should, however, here be remembered, that the jdankton

during „the inflow" is very rich also as to (juality, and contains —
especially that of the northern inflow — so many forms difficult to

determine (small and with thin walls imperfectly silicated) that it

must still be considered too little known.

In spite of the large number of species, and notwithstanding

that there doubtless are sfill many unknown ones, it seems to me
that there is such remarkably great uniformity that it is difficult

to think of the phenomenon as a local one.

As mentioned at the commencement, however, there is some

ditt'erence between the southern and northern inflow; and this ditte-

rence would seem to be constant in the ca.se of a few species. It

is highly probable that there is a much greater ditt'erence in the

quality than can now be seen; for, as before mentioned, the number

is large of those species which it is difficult to determine. If,

however, considerations be confined to the predominant species, it

will be found that there are some which have hitherto only been

found in the noiihern, and not in the southern plankton. For in-

stance. Gran long since emphasized the fact that Cha-toceros furcelln-

tiis ,,is entirely absent south of »Stadt, and (\ cincfiis takes its place."

It is also remarkable that the phenomenon occurs simultane-

ously at ditterent places. If the inflow is seen in one fiord, it will

also as a rule be found everywhere in the district. It is indeed

quite difficult to decide whether it has come from the south or the

north, that is to say, whether the inflow is at the same time ob-

servalile in places to the south, and not in places to the north, or

vice versa.

Here let me call attention to the rapidity with which the in-

flow sets in — for thi.s 1 consider to be an especially noteworthy

and important circumstance. There is no clearly defined time when

the change takes place in the plankton and the inflow is prepared

for, but it all happens, so to say, with a bound.

The species which form the bulk of the inflow are. — as pre-

viously stated by Ci-eve and Gkan — for the most part ([uite

ditterent ones from those which arc generally found in the plankton,

and most of them are arctic forms. This — in addition to several

other circumstances — is the reason why Cleve has supposed that

there is a current of arctic water along the coast of Norway, right

awav down to Skageiak and Kattee-at.
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According to Gran's theory, the foreign arctic forms must be

considered to come from the resting- spores which have been de-

posited, and so must not be looked upon as foreign, but as species

which now on our coasts have an unusually short period of vege-

tation in the spring, remaining otherwise in rest at the bottom as

spores.

It will clearly be seen, from the tables of the species which

have been found in the plankton here dealt with, that a large

number of foreign species occur during the period of the inflow,

par'tly being decidedly high arctic, at any rate as far as their di-

stribution is now known. Of such species, I would particularly

mention Th' I lassiosirahyalina, Fragilaria cylindriis, „NavicuIa" Van-

hoffeni, Coscinodiscus hioculatus, Pleurosigma Stuxhergi, Nitzschia

frigidu and Chætocerns fiircellatus.

These two thmgs — the great uniformity and the foieign cha-

racter — taken in connection with each other seem to me most

natui-ally to give rise to the supposition that those species, which

foi'm the bulk of the plankton at the time when the masses of

diatoms appear, are brought in from the ocean by arctic water,

and that they are — perhaps by mixing with the waters of the

Atlantic — brought into better conditions of existence and there-

fore multiply by division. This way of generation will of itself —
that is to say when such division is not only the exception —
easily lead to production e n m a s s e, as one has good opportunities of

seeing during the development of diatoms, when artificially cultivated.

What constitutes the improved conditions of existence, is another

question, and there is no reason foi' me to deal with this matter

here, as I have no observations to fall back upon, but there cannot

be very many factors to take into consideration. Gean supposes

that the rich supply of nourishment is its cause fcfr. the foregoing.)

In this connection, I will only observe that froin his standpoint

Gran explains that the reason why the development of the large

masses stops of itself, and why the masses disappear, is that the

nourishing matter has been quickly used up. According to my
experience light plays an important part in the culture of diatoms,

their development being greatly assisted by a certain degree of light,

while a somewhat greater degree has precisely the opposite effect.

One might, therefore, perhaps find a reason in this fact for the

disappearance of the masses, in as much as long periods of sunshine

might destroy the assimilating powers of the chromatophores.

It is highly probable that the phenomenon is due to botli these

causes.

Tiiis disappearance of tiie masses of diatoms may, however, be

local, and be caused by the rushing in of other water (cfr. the con-

cluding remarks on the Baltic current.)

I have called the phenomenon the inflow') of diatoms, partly

because it conveys the immediate impression of an inflow from out-

side, and partly because I really consider that it is caused by the

lu'inging in of foreign forms. It is, however, only necessary to consider

that the germs for the evolution of the masses of diatoms are thus

brought in, whether it be light, temperature, nourishing matter, or

most likely all three factors combined, which further their deve-

lopment.

As already mentioned, the southern inflow appears always to

contain some species which arc not found in the northern, so it

would seem likely that the western coast of Norway partly receives

1) It is useful in the remarlvs i

natu this period.

a sjjecial name to desig-

water from anothei' (juarter than the northern coast. Gran appar-

ently considers Stadt to be the bouudary lino for some of the cha-

racteristic species.

This, I think, makes it clear, that it is of some importance

to tiy to discover whether there is really any variation or not year

after year in the species found in the inflow of diatoms. On the

whole, it seems to me that the great difference of, and changes in

the interpretation of the plankton at least show that it has not yet

been sufficiently studied to make any quite reliable basis for hydi'O-

graphical conclusions.

As is the case with the majoiity of biological phenomena, the

development and changes in plankton are of such a complicated

character that a knowledge of many factors which work together,

and which as yet we are partly quite unacquainted with, is neces-

sary, so that to get a clearer conception and better knowledge of

the many remarkable phenomena, which are to be found in our

coast plankton alone, will give enough work for many years.

Before I leave this subject, I think I ought to better explain

my position with regard to the hypothesis of resting spores, which

at first sight, it must be confessed, seems to give an attractive

explanation of many phenomena.

When Gean considers the neritic species to be characteiized

by resting spores, in contradiction to the oceanic species which

have none, this distinction seems to me in a sense to follow of

itself, but contains no proof of the „over summering", by resting

spores on the bottom. I look upon these spores as a means by

which the individual diatom attempts to escape from unfavourable

surroundings, as the specific weight increases. So far, I agree

with Gean. His supposition that they often sink to the bottom is

doubtless also correct in very many cases, in fact I think this is

finally most often their fate in the coast water. But I think it

is just as certain, in the majority of cases, that the individual to

begin with is only forced into underlying water of a greater specific

weight. What its further fate will be, depends entirely upon cir-

cumstances. If it thrives, it will live on, and possibly multiply.

If, however, it does not tlnive, the tinai result will be that it

reaches the bottom. Then, as a rule, it will be altogether played

out, at the most, it niiglit be included in a preparation of bottom

material.

In an earlier paper (L. 92) I have suggested that the thick-

ening of the horns in certain Chætoceræ (e. g. C. conroUihis, C. eon-

turtus and many others) might be a biological phenomenon corre-

sponding to the formation of resting spores, although the latter are

undeniably more ett'ective.

In his last work. Gran also mentions (L. 7(), p. 129—130)

numerous dead cells and resting spores tVom a deep water sample

(The Stor Fiord, Søndmøre, stat. 3, 200—530 m.), these consisting

partly of species which had disappeared from the surface. How
these could — even if they remained alive — again come up from

such great depths, is really difficult to explain, unless too arbitrary

suppositions be resorted to. Besides, the greater depth, imphes

little light, but light is an absolute condition of vital importance

for the diatoms. The fact that bottom samples from deeper than

50 m.s show a very poor diatom life, is very instructive in this

connection; while a very rich diatom flora may be found at lesser

depths. At depths of under 100 m.s the bottom flora of diatoms

consist only of empty valves of pelagic species plus some other

matter, also a few diatom valves, which has been washed down

from the shore and here too resting spores are found in varying
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re. diu' miulit in the sufceediiii;'

^pofics which were mmiorou.s in

((iiiilitions wliii'ii are subject

w liicii do take place, occur as

It at ieiiLith a point is reached

(|uantitirs. Such lias at any latc hccn my cxiicriciice. On the

otiicr iiMiid 1 have never seen any lai'L.'c iiundicr of rcstiiii;- spores

in shallow walci'.

If tliey survived the suuiuier I

year to find (luantities of the same

the pi'eeediuL;- one; and consequently a considerable uniformity year

after year. But, accordiiii;- to my explanation, one would expect

greater variation.

The oceanic species live und

to but little chanw. The chaii-c

a rule slowly and ijradually. so t

A\hen it is a question of whether or not.

If, on the other hand, an oceanic species comes into coast

water, or into a boundary district between two curi-ents a formation

of resting spores might take place, if the species in question had

the requisite power. But in such cases, Gran does not consider

it to be an oceanic species (but a neritic one). In this way, one,

of course, gets as clearly defined a distinction, between oceanic

and neritic species, as can be wished for; but such a distinction is

at any rate highly artificial and seems to me to be of little use, if

Gbax's interpretation of the resting spores is not correct. Besides,

I think that the most important question is, whether a given spe-

cies can pi'opagate and thrive in the open sea, and this may be the

case even if it is possessed of the power of forming resting spores.

According to my opinion with regard to them, it might in some

cases just be the coast water which is an hindrance, and the oceanic

water which is furthering.

At any rate, it ought first of all to be clearly proved that the

resting spores are deposited in large quantities at the bottom of

shallow water, and this should not be a very difficult matter. Deep

water can scarcely be taken into account, nor yet those spores which

have been washed further down than about 50 m.s beneath the

surface, to mention a figure which would seem to suit. There must, !

I take it, be great quantities of resting spores present to explain

the sudden appearance of large masses of diatoms.

My experience — as mentioned above — goes to prove that
j

it is just only in deep water that large quantities of resting spores
j

are found, and here, as explained above, one must expect to find
j

them. I have not, however, by direct experiments, become convin-

ced that essential quantities of them do not occur at the bottom of

siiallow w^ater, and I will, therefore, in this connection, mention

that it is quite likely that the usual method of preparing bottom

samples gives a negative result, even if they do contain such spoi'es.

When I above threw out the suggestion, that the hea\4er

spores serve to force the individual into deeper water, I do not

wish to be understood to mean that their special or only purpose

is to make the individual diatom heavier. It is also reasonable to

suppose that the formation of resting spores may be a reaction to

plasmolysis, caused by salter water. This thought, would, it seems

to me, explain certain phenomena of the plankton, although I will

not now at present venture to say that this reason is the more

decisive. I have not yet sufficiently studied this subject (the for-

mation of resting spores).

As it is always unsatisfactory to attack a given hypothesis

— especially one such as this of resting spores which seems to

rejoice in numerous adherents — unless another be offered in its

stead, I will now mention how I consider the inflow of diatoms

occurs.

If I have undei'stood hydrographers correctly, there is, on the

surface during the winter months, a tongue of salt watei-, Aviiich

flows northwards, fairly parallel to the coast of Norway from the

passage between the Fa^'oe Islands and iShetland. This tongue

seems to be comparatively nai'row, especially a little to the north

01- north east of the passage, and it expands northwards, until at

its most northerly end — in the neighboui-hood of Bili-en Eiland —
it divides into two or more arms.

On the right of this tongue of ocean water, there is the coast

water oft" the coast of Norway; on its left, there is the arctic water

(nearest to the Faeroe Islands it is the East Icelandic Polar Current).

This (easterly) tongue of ocean water is displaced and forced in

different directions by the water from the arctic regions, now nearer

to the coast of Norway, then in the contrai-y direction; and it

varies in its distribution northwards (or is mixed in diffoi'ent pro-

portions with the arctic water).

In the spring months, there appears to be a rich diatom plank-

ton just in the boundary line between this arctic water and that

of the Atlantic. This phenomenon may partly be caused by a

purely mechanical crow^diug where the velocity of the current is

lowest; but it is also very likely that the .somewhat higher tempe-

rature of the mixed water may promote the evolution of the diatoms.

In Gran's last work (L. 70, p. 158, 160) one learns from the

expedition of S/S Heimdal, in May 1901, that there w^as found in

the southern section of the „Gulf Stream" (the previously mentioned

tongue of ocean water from Faeroe— Shetland northwards) a rich

diatom plankton on both sides of the stream, especially on the

western towards the Icelandic polar current. Traces of a similar

state of things were found in the second section, much more nor-

therly, but it was here little noticeable (at that time of year).

Gean himself mentions that |on the western boundaiy of the-

Gulf Stream, a rich neritic plankton consisting of diatoms was found,

and this he considers to have been brought hither by the current,

probably from the Faeroe Islands. He also mentions that the same

state of things has several times previously been noticed at about

the same place and time. With regard to the northern section, he

hints at an exceedingly long transport of the same neritic forms-

northwards to the corresponding boundary line there.

In this connection, it would be of importance to know whether

such an evolution of masses of diatoms takes place in other places

on the boundaries between the atlantic and arctic waters, (at a time

which is favourable to the development of diatoms, probably ex-

cluding the winter months of December, January and February,

and perhaps partly also March) or if this production en masse is

confined to those places where coast water is present. It is quite

likely that the latter is the case, but one can hardly say that it

has, as yet, been clearly proved.

If such mass development should be found in the boundaries

as a whole, one of the principal reasons would disappear for con-

sidering as neritic such arctic diatoms as have been found repeatedly

in large numbers in samples of plankton which have been taken far

from the coasts.

As the tongue of ocean water above mentioned is narrow and

varies in its situation and expanse, it is reasonable to conclude

that, occasionally during the spring months, the arctic waters wash

over it, and become in this way transferred to the coast of Norw^ay,

To judge from the occurence of the diatom inflow, this would

seem to happen regularly at the end of March. (In 1598 parti-

cularly early, namely in tlie middle of the month, or perhaps still

earliei-.

)
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By assistance of Mr. Noedgaaed I have been aware that such a

washingover by the arctic waters across the Gulf Stream has really

been observed by the Swedish hydrog-raphers (Petteeson, L. 119), and

that just in the year 1898 the East Icelandic Polar Current by a

broad zone went across the Gulf Stream towards the Norwegian

coast. The Swedish hydrographers also suppose the arctic water

to force its way beneath the surface all into the Skagerak and

Kattegat, and Cleve thus explains the appearance there of arctic

planktonforms. They appear here earlier in the year than at the

Norwegian coast.

When the arctic water reaches the coast, we find at once

the masses of (hatoms, which have already been developed on the

boundaries.

As the preceding remarks will show, the southern inflow of

diatoms, according to my opinion, is especially due to the East Ice-

landic Polar Current, which under favourable circumstances advances

in the direction of somewhere near the Sogne Fiord. (As previously

mentioned, Gean makes Stadt the limit for some of the arctic

diatoms, which in this connection are of special importance). It is

possible that a similar washingovei- occurs regularly (by a very

broad wave?) further north on the coast of Lofoten (to the south

or north). Here, at certain times, a tongue of arctic water also

seems to be pushing its way across the Gulf Stream.

I think it very possible that the specific northern forms in the

•northern diatom inflow may, in this way, be brought in with water

from about the latitude of Jan Mayen. It is, however, also quite

likely that it is the pre^^ously mentioned tongue of arctic water, trans-

versing the Gulf Stream at its narrowest part, which alone gives rise

to both the northern and southern inflow.

If such be the case, one might expect that the southern one

would expand southwards, and the northern northwards. There

would still be nothing to prevent the slight differences in their

components, as the noi'thern part of the current could bring with

it the specific northern forms, if from land, then from Jan Mayen

or perhaps East Greenland.

The abundant material for observation which Cleve has collected

in his splendid work on the distribution of plankton organisms in

the Atlantic, (L. 40). makes it possible for one to get a view of

the distribution of the species. The specific northern forms may,

in accordance with the information there given, be supposed to

come from East Greenland or Jan Mayen.

If tiie northern diatom inflow be due to the rushing in of a

noitiiein tongue of arctic water at Lofoten or thereabout (probably

in a wide expanse) one might expect the inflow from here to

stretch southwards on the one side, and in a north easterly di-

rection on the othei-. There was indeed, in the plankton examined,

a I'cason for the suggestion that the diatom inflow extended in an

easterly direction in the most northern part of Norway.

Following close upon the inflow of diatoms, there is, on the

south west coast of Norway in the neighbourhood of Bergen, a very

sudden transition to much fresher water, containing a rich and

peculiar plankton of pi;rulinæa, which quickly takes the place of

the masses of diatoms. (Cf. E. Jøegensen L. 91)

This is due, as far as I know, to the Baltic current which

now rushes in and sweeps the masses of diatoms out from the coast

and northwards. Therefore, it is reasonable that the characteristic

northern species cannot penetrate so far as to the latitude of

-Bergen.

[n the above mentioned southern section of the Gulf Stream,

during the expedition of S/S Heimdal in 1901, there were also

masses of diatoms on the boundary towards the oceanic water in

May, just at the time when the Baltic current has swept away
the diatom masses from the coast near Bergen.

There is a certain correspondence between the characteristic

northern forms in the northern diatom inflow and the species which from

Geunow's and Cleve's works are known from the Kara Sea and

the north coast of Siberia. This might mean some kind of connection

between these seas, and one might easily be tempted to conclude

that water from the north coast of Siberia finds its way to the

north coast of Norway.

In Gean's last work, a plankton sample is mentioned as taken

during the expedition of S/S Heimdal in 1900 in the Barents Sea,

west of Waigatch, and which contained several of the peculiar forms

found in the northern diatom inflow.

Gean has kindly placed this sample at my disposition, and

after a thorough examination of it, I can affirm, that it contains a

large number of our northern plankton diatoms. On the other hand,

there are also so many foreign elements that it is scarcely Likely

that water from this district flows to our coast during the period

of the diatom inflow. On the contrary, everything (also the date

^Vo) suggests that the masses of diatoms from the coast of Norway

(or the same inflow which gives rise to the northern inflow with

us) extend further eastwards (perhaps to the Kara Sea).

The species found in plankton, and their distribution (prin-

cipally in the nearest seas) and remarks on the new or

critical forms.

I. Bao±lla.nria,les.
(Didtornaceæ).

The suggestions which have hitherto been made as to a natm'al

classification of diatomaceæ are all more or less unsatisfactory. In

the following pages, I have principally availed myself of the system

used in Van Heueck's „Traite des Diatomacées" (L. 89); but in the

larger groups I have made some changes which I have found to be

necessary.

A more complete list of literatui'e will be found in my pre-

vious paper (E. Jøegensen: Protophyten und Protozoen aus der

norwegischen Westkuste) (L. 91). Here I have only more com-

pletely cited the literature for the forms which ai-e not referred

to there.

a. feiitrifæ Schitt.

Coscinodisceæ.

Under the heading „ distribution'", 1 have used the ordinary

expressions «oceanic", and „nei-itic" forms (= sea and coast forms).

As long as one (for diatomaceæ) does not know anything definite

about any rest period at the bottom, these expressions are far pre-

ferable to „holo"- and „meroplanktonic".

In accordance with my opinion as stated above respecting the

inflow of diatoms in the spring I consider a large part of our

plankton species to be brought in from outside.

There ai'c others which occur all the year round on our coasts,

although these of course also follow with the vai-ious currents.
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Such species are noted as native, or sonietinies as .,stationai'y", on

our coasts.

So as not to ditler more tiian necessary from tlie expressions

commonly used, I iiavc called boreal those coast forms which are

stationary on our northern coasts, as well as those which, according

to my opinion, come to us from the northern, but not exactly the

arctic, districts. (This expression — boi-cal — was first used by

Cleve, and later by both Gkan and Ostenfeld with a similar

meaning). Moreover, 1 have, as Gran has done, widened this

expression to include certain oceanic forms, which are found in the

northern Atlantic outside tiio arctic water proper. After my view,

such forms will for the most part be those which thrive in the

boundary lines between the ai'ctic water and that of the Atlantic,

and which are well able to bear the latter (up to a certain degree

of salinity and temperature).

That it is often difficult to decide whether arctic and boreal

(I would prefer to call the latter subarctic) forms are neritic or

oceanic, is something which is a necessary result of my opinion

that they thrive well and may give rise to evolution en masse
in the boundaries between the arctic and Atlantic waters. It is

this fact which has also been referred to by some authors when

saying, that these boundaries to some extent play the same part as

the coasts.

Co^einodi><<>iiK Ehrb.

It will be seen, from the various plankton tables which have

been published, that this difficult genus has given rise to much

confusion. The names which are used in many cases evidently

mean quite diffei-ent species. As there, however, in our latitude,

does not appear to be very many species in the plankton, it ought

to be possible to arrive at comparative clearness concerning them.

It is probable that in reality there are many more species than

have up to the present been found : but there are only a few which

occur frequently.

I -nill here give a brief survey of the species which I have

mentioned in the plankton tables.

Key to the .specie» of CoscnioiViscn^.

Valve flat or nearly so (sometimes suddenly descending at a nar-

row zone of the outmost margin).

Marginal apiculi present (always distinct).

The characteristic structure of

C. curvatulus: valve by (somewhat

curved) radii di\1ded into a con-

siderable number of sectors; mar-

kings (areoles) in each sector in

rows parallel to the one limiting

radius (or somewhat convergent to-

wards the border) C. curvatulus.

The characteristic structure of

C', lineatus: markings arranged in

more or less straight rows (in 5 or

6 directions) across the valve .... C. lineatus.

(et var.)

The characteristic structure of C.

excentrieus : markings in 7 fasciculi,

forming distinct secondary curves,

concave towards the border C. excentrieus.

Fine radiating structure with

more or less distinct and numerous

fasciculi C', hioculatus.

No marginal apiculi.

Structure of the valve rather

coarse, more or less distinctly radi-

ate (only near the border with more

or less visible fasciculi, consisting

of rows converging towards the

border, sometimes apparently inordi-

nate); markings near the border sud-

denly much smaller C. radiatus.

Valve decidedly convex (in C', decipiens witli liiL'h

broad marginal zone, then flat).

Valve without close markings all ovei' tlie

surface, only with distant jiuncta. C', nitidus.

Valve with close (more or less distinctly

polygonal) markings.

Fine structui'e (fasciculi) ; around

the centre of the valve a con-

spicuous star consisting of about

5 coarse marks C', stellaris.

Structure similar to that of C'.

excentrieus, but with more quickly

diminishing markings and long mar-

ginal apiculi C. decipiens.

(= Thcdassiosira gelatinosa).

Structure radiate, with more or

less branched radii. No coarse

marks ; marginal apiculi (when pre-

sent) short and small.

2 comparatively large (short

linear) asymmetrical and

numerous small marginal api-

culi (which are often very

inconspicuous or apparently

wanting).

Fine struetui-e. Smooth

central space or large

central rosette of se-

veral times larger are-

oles. Valve thin C. eoneinnus.

Coarser structure. At
the centre a definite

central rosette of doub-

ly large areoles. More

strongly siliceous C. centralis.

No marginal apiculi.

Valve veiT thick.

Coarse structure; are-

oles of very varying

size on one and the

same valve, from -/s

of the radius some-

what smaller. Com-

paratively broad, co-

arsely striated, border C', siibbxdliens.
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C. exceutriciis Ehkb.

The form which occurs in the plankton fi'om the northern

coasts of Norway, is the typical one which is figured in Schmidt's

atlas, (L. 128), pi. 58, f. 49.

Distribution: Appears to be a northern temperate oceanic

form. On the west coast of Norway it is found all the year round,

but only occasionally in somewhat greater number. The same seems

to be true of the northern coasts, at any I'ate in the months

February—May. Othenvise widely distributed along the coasts of

the Atlantic, the North Sea and Skagerak right up to Greenland and

Jan Mayen. Has, according to more or less reliable statements, a

nmch wider distribution and is perhaps cosmopolitan.

C. lineatus Ehrb.

The easily recognizable form which is figured by Van Heueck

(Synopsis, L. 88) t. 131, f. 3, I hardly think occurs on our coasts.

But rarely one finds a form with fine structure and moi-e or less

straight secondary curves, which I have entered in the plankton

tables under the name of C. lineatus var. I am, however, partly

inclined to think that the specimens I have observed may be forms

.of (Joscinosira fokichorcla Gran. Cfr. remarks concerning this species.

Distribution: The genuine C. lineatus Ehrb. is perhaps only

found fossil and in the warmer seas.

C, decipiens Grun.

Vide Thulussiosira gcJatinosu.

C. ciirvatiilus Grun.

Rare on the coasts ot Noiway, occasionally more frequent in

the northern coast plankton.

Distribution : Occurs in many forms, which taken as a whole

have a wide distribution. It seems to be frequent on the arctic

coasts. (Greenland, Jan Mayen and Franz Joseph's Land). Is

pciiiaps an arctic and boreal oceanic form.

C. stellaris Hop.

Rare on tlie northern coasts of Norway. Does not appear to

belong to the diatom inflow, ami is mostly found singly in deep

water samples.

Distribution : Rare on the coasts of the Atlantic and the

arms of the sea in connection with it. On the west coast of

Norway most abundant in the winter. Also known from the Me-

diterranean. The appearance of C. stellaris in the north, suggests

tiiat this species is a tempei'ate Atlantic one (and probably oceanic.)

Note. C. si/mbolophorus Guitn. (L. 83, p. 82, pi. 4, f. 3—6)

is a very nearly related species with considerably coarser structure

and difi'erent distribution. According to Rattray (L. 124, p. 493)

transitional forms to C. stellaris occur. C. symbolophorus is an arctic

and antarctic species (also known from several fossil deposits), which

occurs on the west coast of Norway during the inflow of diatoms

together with arctic species. In the northern plankton I have also

seen it once: "A 1900, Foldouijord, — 100 m.

C. biocitlatus Uuun.

Gkfn. I.. 83, p. 55, pi. 3. f. 30. Cleve I.. 26, p. 10, t. 2,

f. 13. Thalassiosira b'weulatu (Ghun.) Ostenfeld L. 116, p.

504, f. 120, 121 (?).

This beautiful species, which does not seem to have been found

before on the Scandinavian coasts, occurred in several of the samp-

les, especially in 1900, sometimes rather numerous. It is only found

during the inflow of diatoms in the spring months.

It is probable that this is the same species which is mentioned

by Ostenfeld from the Faeroe Islands (1. c), and which he has

found in chains similar to those of Ihalassiosira, for which reason

he refers the species to this genus as a new subgenus, Coscinolau-

deria.

I have not followed Ostenfeld's example, partly because the

genus Thulussiosira is getting to be rather heterogeneous and unnatural

on account of the newer elements which have been added to it, so

that there will soon be nothing left as a reliable distinguishing

feature except the mucilaginous thread; partly too because I have

not met with any such chains in my material, in which the species,

however, never occurred m any important quantity. Perhaps we may

be speaking of two different species, although Ostenfeld's figure

considerably resembles our species. (The only thing which seems

foreign to it, as far as I can see, is the apiculi which are closer

and smaller than in our form, and also the lower cells, as I have

only seen high ones).

Distribution: Arctic and boreal, according to Cleve (arctic)

neritic species, known from the coast of North Siberia, ice near

Novaja Zemlja, Greenland, the Faeroe Islands (April—May rare,

Aug.—Sept. 1902 numerous, according to Ostenfeld, 1. c, who

also mentions it from several places in the N. Atlantic).

Note. Coscinodiscus polyacanthus Geun. (L 48, pi. 7. f. 127)

is a little known and somewhat doubtful species, which occurs on

the North Siberian coast and at Franz Joseph's Land. In a sample

from Folstad, *U 1899, 0—3 m., I found very sparingly a species,

which in every i-espect seems to agree with authentic specimens of

C. iwlyacanthus from Jamal (Swedish expedition to Jenessey 1875,

slides in possession of the Riksmusæum, Stockholm I. (Cfr. under

Coscinosira polychorcla).

C. polyacanthus Grun. var. intermedia Grun. (1. c. p. 81, pi.

3, f. 25) is probably another species, if it does not belong to C.

curratulus (it has, like this species, interfascicular apiculi). Speci-

mens quite answering tn the figure and description of Grunow were

found sparingly in a sample from Skjerstadfjord XII, ""A 1900,

—500 m. Known from Cape \\'ankai'ema.

C. radiatns Ehkb,

Exceedingly variable. Theie are, however, certain distinctive

marks by which all forms belonging to this species can be recog-

nized. Gran (L. 70, p. 166) has already well characterized this

form: — low („coinshaped") cells, flat valve, markings near the

border suddenly voi y smnll.

The larger lonns have a distinct central rosette and often

areoles, which increase in size nearly up to the border, and are then

C. oculus iridis. Ehbb., as this very much disputed species has been

described by Grunow and Rattray. From these forms (cfr.

Schmidt's atlas, (L. 128) pi. 63, f. 6., which form, however, has

larger marginal areoles than usual) there seems to be every transi-

tion to the ordinaiy C. ruil'ialus witJiout the central I'osette and with

markings which aic of about the same size nearly up to the bor-

der. Grunow (L. 83, p. 25) also observes that C radiutus passes

into C. oculus iridis, but it must be mentioned that he seems to

give little or no weiglit to the convexity of the valve (when this

is not particularly conspicuous), and therefore he classes together



93

forms wliic'li are alike in struetiii'o only, wliile they, in other le-

spects, eaii lianliy he emisidered to belon;;- together.

When thus (Jitrxow i'urther remarks tliat there is the most

complete ti'ansition between C. K!<tcro))ii>liali(s antl ('. oniltis iridis

anil further to C. iKdiatiix, antl wlien on tlie otiier hand lie h)oks upon

t', irutralis as a vai'iety of C. itxti'i-oniitlKdns. lie has surely «.^onc

too far.

On the other haiul, there are thick walled, small, coarsely

sti-uctured foi-ms, which have quite a dittcrent appearance to the

ordinary C. rndidfun. and yet which must also be entered under

this species. Such forms are C. dcriun A. Schm. (L. 128) pi. (io,

f. 1—4 = C. radintus f. minor A. Schm. (L. 127, pi. 3, f. 34.)

I have, stransre to say. never yet seen any really jrood drawing

of this characteristic species. As it is, however, - ;» indeed is

the case with all sjiecies of Cosc'moiViscm — very difficult to figure

properly, I must at present give up the thought of giving any

figure of it.

Cleve's meaning with regard to C. niduttus is not quite clear

to me, as he (L. 40, p. 321) refers to Schmidt's atlas pi. 60, f. 9,

which does not appear to be at all a characteristic figure of C.

nidiatu.-', as this species is looked upon by Grax and myself. Cleve re-

fers too to Giuxuws remarks in Diatomeen from Franz Josefs Land

(L. 83, cfr. above) and mentions in Phytopiankton {L. 27, p. 23)

that C', radifttus is scarcely more than a little form of C. oculus

iridis. Cleve's opinion of the latter species does not, however,

coincide with Grunow's and Rattray's. For further particulars

see C'. siililiiiHit'iis.

Rather common. More abundant in deep water samples than

on the surface.

Distribution : Ratiier common all the year round on the

coasts of Norway, both the western and northern. Also widely

distributed on the European coasts of the Atlantic and its arms,

right lip to the arctic coasts (GJreenland, Jan ^[ayen. Spitzbergen

and Franz .losephs Laud.)

C. centralis Eiiitu., Rattk.

(PI. VI, tig-. 1).

Rattk. L. 124. p. 555.

This species is very easily recognized, but has been confused with

C', onihci iridis and C. concinnus. It is sometimes not so easy to

distinguish it from the latter species, and it is possible that one

will not be able with certainty to keep them separate; but the

ditt'erence from C. ocnlus iridis in {Grunow's meaning) as Avell as

from C', radiatus is vci-y considerable.

The characteristic marks of the species are tiie following:

Valve considerably convex (pi. VI, f. 1). Structure radiate with
j

dichotomously branched radii and rather coarse structure (though

finer than that of C', radiutus). The markings from a rather large

central rosette of even size to "A radius, then gradually somewhat

smaller (not suddenly small near the bordei'). Near the margin
j

numerous fine apiculi (in a single row) and with about 120°s space

between them. F.esides two much larger, short linear, unsymmetrical,

margmal ones.

Varies considerably in delicacy of structure and so often clo-

sely resembles C', conciimus, in common with whicli species it has the

2 characteristic unsymmetrical marginal and the numerous small

«ubmarginal apiculi. These latter may be indistinct, and sometimes
|

(hut rarely) not t<t lie found at all. es|ieeially when the structure

is rather coarse.

(^i,Kvi;, who also occasionally mentions C. n-ntralis na occurring

in the jdanktoii, seems to regard this sjiecies as a less distinct form,

as a transition between -f. rourinmis and C. ocnlus itidis. As a

type for the latter species he quotes (L. 40, p. 319) C'. asU-rom-

plutliis riir. Iii/lridu iinvs. Franz .lo.sephs Land (L. 83) t. 3, f. '.).

This may perhaps show that Ci.eve considers tho.se forms of V.

centralis which are without distinct marginal apiculi and are of a

coarser structure to lie C. orulis iridis.

In the important work before mentioned on the distribution of

species of plankton in the Atlantic (L. 401, the name C'. mitniUs is

omitteil, the coarser forms probably being reckoned as C', oculus iridis,

and the finer, with marginal apiculi. as C', concinnus.

With respect to difference from C', concinnus, reference is made
to this species, where the structure is more particularly mentioned.

Moreover, there appears as a rule to be great diff'erences between

the two species in the living plankton; C'. cojicniMTi.v developes cells,

which are high with very thin walls and consequently very ea.sily

altered in shape, and with a strongly convex marginal zone, while

C. centralis has rather low, thickwalled, firm cells, more flatly ascen-

ding towards the centre.

As before mentioned, it sometimes - but only .seldom, judging

from my experience — seems to be difficult to discern between

C', concinnus and C. centralis, and Grax (L. 70, p. 167) seems

to suppose that the difference depends upon variation hi salinity

and temperature. My impression is, that they are two comparati-

vely young species, but that they have already sufficiently distin-

guishing characteristics to enable them to be dealt with a.s specific-

ally ditt'erent forms.

This species and the C', radiutus are the most freriuent of this

genus with us.

Distrihidion : Appears to be widely di.stributed along the

northern F^uropean coa.sts of the .\tlantic and its arms. Rather

coninioii on the coasts of Norway, both on the west and north.

Occurs right up to the arctic coasts but appears chietly to be a

temperate species.

C. concinnus \\ . Sm.

The characteristic form of the living cell is illustrated by

OsTEXi'EM) (L. 116, p. 566). Its structure is always very fine,

much finer than usual in C. centralis. The central rosette has very

large areoles.

As a distinguishing feature from C', centrulis the areoles in the

central rosette are several times larger than the others, those in

C. centrdlis being only twice as large, or sometimes but very little

larger. I am. however, not sure if this ditt'erence is always to be found.

Besides, the areoles in C', concinnus are „little marked" (cfr. Grax

L. 70, p. 168) with comparatively broad hyaline spaces between them,

and from the mai-ginal apiculi thei-e are similar rather broad, hyaline

stripes radiating inwards at some length on the valve. These

hyaline radii give the valve a highly characteristic appearance, which

C. centralis does not possess.

Distrilnttion : On the whole, the same as that of C', centralis, but

seems to be still more extended. Seems to be rare on the arctic

coasts. On the west coast of Nonvay frequent in spring and

autumn, especially in the spring inflow. On the northern coasts of

Norway rare, at any rate in the months January—May.
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C. subbulliens n. sp.

(Pl. vr, fig. 2.)

Form: — The valve is clearly convex, with an evenly rising

marginal zone. Seen from the side, its contour is almost straight

with an angle of between 30 and 40°. The central part (to V, or

'A of the radius) almost flat or often somewhat depressed.

Margin : — Clearly defined, broad and sharp, with coarse stripes.

Structure: — No central space. Generally either without or

only with a slight indication of central rosette, consisting of a few

larger polygons, without any regular arrangement in rosette shape.

On larger specimens, a more distinct rosette with five larger areoles,

hanng their narrower ends directed inwards.

The majority of the areoles increase slowly in size from the

centre (outside the few larger central areoles) to Vs—Vo of the

radius where they are largest. From here they suddenly become

much smaller (although not very small) and are about of equal

size right out to the margin. All over the valve — both in the central

part and further out — smaller areoles are strewn between the

larger ones, and this often strongly I'esembles the structui'e of C.

Jnilliens A. Schm. (hence its name).

Markings polygonal, tMck walled with very plain „papillæ".

(Structure irregularly dichotomously radiate: From the centre

numerous radii diverge, generally 2 or more being parallel. In the

spaces between such rows of rays, new radii spring out, the first

areole often being small. Where the cells have reached their greatest

breadth, two new rows often spring out. Here and there, close to

the margin, short new rows again fill up the intermediate spaces.

Skc: — Rather small, considerably smaller than C. centralis,

aViout equal to a little C', radiatuf in size. Diameter usually .50

—

l(K) n.

The living cell is of medium heiglit, higher tlian in C. rrt'Hatus

and generally much lower than in C. ^oncinnus.

The central areoles, when they are found to be well developed,

ai-e 3x4 ])..

The areoles outside the central rose

3,5 |). broad, 2—2,5 \>. at the border,

smaller areoles, 1,5^2 ])..

At the border 5'/2— 6 stripes on 10

same number of areoles). The margin

being nearly cubic-cylindrical).

This species, which, judging from my experience, is well de-

fined and easily recognisable, resembles the C. radiatus most nearly,

and may, unless great care be taken, be confused \\ith it; tlio con-

vex valve and the absence of the very small areoles neai- tlic mar-

gin will, however, at once show the decided difference.

Tills species is also Grax's C. ocuIus iridis after his inter-

pretation of this species in Plankton des norwegischen Nordmeeres

(L. 70, p. 168), as I have had an opportunity of being convinced

of, on comparing some of his plankton samples.

Cleve's C. oculus iridis appears to consist in a great measure of

this species, judging from his plankton lists, but as he — as above

mentioned — refers to Grunow's figure of C. asteromphcdiis var.

hijhr'tdK, which is hardly specifically diff'crent from what Gkunow
considers to be C. centralix Ehkb., it seems to me that Cleve's

species must consist of forms which are specifically different from

each other.

Grunow's C. centralis, which he considers a variety of C. asterom-

phalus, is not so well characterized as Rattray's C. centralis, but

4 on 10 1)., the

Here and there

largest

much

|). (coiresponding to the

3 'J. broad (the areoles

must, I think, be reckoned as belonging to that species. Grunow's

C. asteivmphalus also belongs to it, answering as it does quite well

to the coarser forms of C. centralis (Rattr.) having, as a rule, in-

distinct marginal apiculi. Grunow expressly mentions (L. 83, p.

27) the convexity, while C. sudbidliens has a gradually descending

marginal zone and therefore is less noticeably convex towards the

margin.

Ostenfeld, again, considers C. ucidus iridis not to be specific-

ally different from C. radiatus and therefore does not enter it se-

parately from the Faeroe Islands (L. 116, p. 566).

Other authors on plankton have, in their lists, given very various

names from districts where, at any rate, partly the same species

are hkely to occur, from which it will be seen that there is a

considerable difference of opinion with regard to C. oculus iridis,

C. asteromphalus, C. radiatus and C. concinnus (C. centralis is not

generally mentioned).

As the species here mentioned as C. subbulliens does not cor-

respond well to C. oculus iridis, as one has reason to believe this

species was originally looked upon — large, with large central rosette

and thus differing from C. radiatus — and as there is such a

great difference of opinion with regard to the correct meaning of

this name, I have thought it best to determine the characteristics

of the species, and to use a new name for this form, which is

easily recognized. I have not been able, in spite of careful com-

parisons, to identify it with certainty with any of the species hithei'to

described. Of names which might be taken into consideration, I

will particularly mention 6'. heteroporus and C obscurus. The latter,

especially, has many points of similarity with my species, but it

does not seem possible, however, from the figures which have been

given, to consider them as being identical.

On the other hand, there are certain forms which have been

referred to C. radiatus, which surely belono- to my species. I will

for instance, specially mention tab. 60, f. 14 in Schmidt's atlas

(0. ohversus Rattr.) which fairly well answers to many forms which

do not specifically differ from my C. subbulliens. As I, however,

principally base the right of specific rank upon the peculiar con-

vexity of the valve, (in side view), I cannot, for the sake of perfect

clearness, very well use Rattray's name, which represents a spe-

cies, which is but little known.

It is not to be expected that there can be absolute agreement

as to the use of Ehrenberg's names C. oculus iridis, C. centrali-^.

C. radiatus and many other. But one might perhaps more easily

agree as to the meaning of the original name, C', radiatus, which

is already by most authors used as I do here, excepting that, to

some extent, other species are also occasionally included thei'ein.

If the name C. radiatus Ehrb. be retained, there can hardly be

any reason for not attaching to it the meaning above mentioned.

It is quite anothei" matter, that there are perhaps those who mean

that there still are included in this species others, which in the

future will have to be culled out.

Further, there can hardly be different opinions with ivgard to

Rattray's C. centralis, unless that some may consider the limits

of his species to be too confined, while others may find those of

mine to be too wide. At present, it appears by many — as above

mentioned — to be looked upon as belonging to C', concinnus

W. 8.M., and 1 have previously also been of this opinion.

On the other hand. I think that C. oculus iriilis must be

sacrificed (as a species), while (
'. subbuUivus, which is certainly
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dirtcrent to liotli
(

'. rniluiltis ami ('. cixtnilis may lu' rescued from

cliaos.

The two ijioiuineiit author.s Ckiniiw and Ivatthay, who liave

given extensive and tlioi'oui;h monoirraphs on the difticnlt genus

Co!>ci7todiiicug, have in their exceedingly exact dcscrii)tion of the

differences in the structure of the valve omitted other iiniioitant

distinctive features, especially the shape of the valve in sidi' view.

Both of them, especially Rattray, indeed often particularly refer

to the convexity, but not by any means in every instance, and they

often include forms which correspond in structure, but differ cou-

sidcralily in convexity, in the same species. This circumstance,

unfortunately, makes Grunow's work, which in other respects is

so exceedingly thorough, some^\hat incomplete and \\aiiting in

clearness.

As far as my experience goes, the convexity of the valve is

precisely a very certain distinctive feature, and comparatively easy

to apply to living species in the plankton. It is even, as far as

I can see, the only guiding thread which will sei-ve to lead us out

of an otherwise hopeless and interminable maze. Only it must

always be remembered that this — just as is the case with regard

to structure — is only one distinctive feature, and may lead to the

same unnatural piecemealing which the structure has caused; but

that both distinctive features in conjunction can give good results.

What I have, in one instance, in the tables called C. ocuhcs

iridis, is the above mentioned coarser forms of C. centralis.

DMiilndion: Appears to be an arctic and boreal oceanic

species, which is rare with us. It is found scattered at several

places on our northern coast, especially in deep water.

Appears to extend along the northern, especially the arctic

coasts of the Atlantic (Jan Mayen and Spitzbergen, in E. Jokgex-

SEx L. 92 named C. or»/»s iridis) and in the districts where the

arctic and Atlantic waters mix.

t', nitidas Gkeg.

Greg. L. 74, p. 499. pi. 10, f. 45. A. Schm. L. 127, p. 94,

pi. .3, f. 32, L. 128, pi. 58, f. 18.

Only found singly in two of the samples, from the \'est Fiord

I. 0—50 m., '/'i 1899. and from Senjeu '-'/i, — 130 m.

Probably only come in by chance and really a bottom form»

as it is frequent in bottom samples. (Cfr. under that heading.)

F.iioflia {Hcmidisciis Wallich.

E. ^ihha Haii

Haii.. in Pkit(!1. L. 123, p. 852. pi. 8, f. 22. Hemiiiscus

aineiformis Wallich L. 137, p. 42, pi. 2, f. 3—4.

Very rare with us, in deep water, probably come in with At-

lantic water. Hitherto hardly found so far north.

Distribution: Chiefly a subtropical and southern temperate

Atlantic form, according to Cleve (L. 40, p. 330) rare north of

50" northern latitude.

Known both from the European and American side of the At-

lantic.

Aotinocyrlii» Khbb.

A. Khrenhergi Ralks.

Fre(iuent in the plankton.

Tiiis species is difticult to distinguish from those closely re-

lated to it, and seems to vary 8onsideral)ly.

Distrihidion : .Seems to occur all the year round on the west

coast of Norway, and probably also on the north coast, here at

any rate in the months January—May. Otherwise widely distri-

liuted around the European coa.sts of the North Atlantic and its

arms. Occurs exceptionally right up to Greenland, but is not an

arctic form. iScems to have a much widei- distiibution, judt-'ing from

the statements in De Toni. (L. 50).

A. Ralfsi (W. S.M.^ Hai.1'8.

This .species seems to be much rarer on our coasts, both on

the west and north, than the preceding one.

Reference should be made to the chapters on bottom samples,

where it occurs somewhat more frequently. It is, however, cer-

tainly a genuine plankton form, and not a bottom form.

Distrihditn : .Seems to have a more southerly distribution than

the foregoing species. Like the latter, it has also been found at

Greenland.

.1. siihtilis (Greg.) Ralks.

Ralfs in Pritchard L. 123, p. 835. Van Heueck SjTiopsis

(L. 88), p. 216, pi. 124, f. 7. Eupodisnts suhtilis Greg. L. 74,

p. 501, pi. 11. f. 50.

Very rare. Occuired very scarce in the plankton from Kva-n-

angen -*/. 1899, 0—Ho m.

Distrilndion : Known from the coasts of England, Spain, The

Mediterranean, The Azores and The Pacilic Ocean.

Note. A. sparsus (Greg.) Rattk. seems to occur in the plank-

ton from the northern and western coasts of Norway; but as it is

difticult to discern between this species and A. Ehrcnbeiyi, I have

not included it in my tables. Besides, another form occurs, which

certainly is specitically different from A. Ekrenbergi, and is perhaps the

same as the genuine Eupodiscus crossus W. Sm. Earlier, I took

it to be A. crassm VH. but have later become somewhat uncertain

respecting this species, whose description (by De Toni and Rattray)

does not agree well with Van Heurck's drawing. In spite of

considerable labour, I have not yet been able to come to any de-

tinite conclusion, so that I have not tabulated this form either.

For further particulars, reference should be made to the chapter

on bottom samples.

A. subocclliitus (Gri-n.) Rattr.

Rattr. L. 125. p. 145. Cosci)>odiscHs curvatulus var. siiboccl-

lata Grcn. L. 83, p. 83, pi. 4, f. 15. Actinoeijchis ciirvatuhis

Jan. in. A. Schmidt L. 128, pi. 57, f. 31.

This beautiful diatom is verj^ like Ccscinodiscus citrratulus and

is probably often mistaken for it. Possibly, therefore, it is not

quite so rare as it seems to be.

Hitherto only found in a few plankton samples of 1900 (The

Skjerstad Fiord, V*, B', V and XII; The Salten Fiord "A).

Distribution : Certainly not sufficiently known. Judging from

the available accounts, only found fossil and at various places in

the Ant-arctic regions.



2. Melosireæ.

Tliala8sio!!iii-a Cl.

T. Nordenskioldi ( l

Occurs iu i;Teat quantities in April (fi-oni tlie end of Mai'ch '

into the month of May) during the inflow of diatoms, both along i

the western and northern coasts. '

Distribution: Arctic and boreal species, occurs in the winter

tolerably far south along the Eui'opean coasts of the Atlantic and

its arms (at least as far as The English Channel). On the west

coast of Norway and at the Færoes in quantities in the months of

March—May, strangely enough in both localities in August with a

less marked secondary maximum.

T. gravida Cl.

(PI. VI, tig. 4).

Like the preceding species in almost every respect. Occurs of-

ten together with it. Endocysts frequent in April.

Distribution: On the whole the same as T. Nordenskioldi, but

perhaps less decidedly arctic.

T. hyalina (Grun.) Gran.

(PI. VI, fl;^. 5).

Gban L. 65, p. 4. 7. Clevei Gkan L. 64, p. 29, pi. 4, f.

60—62. C. hyalinus Grun. L. 48, p. 113, pi. 7, f. 128; L. 83,

pi. 3, f. 28. Vix CoscinodiscHs knjophilus Grun. L. 83. pi. 3,

f. 21.

Gran remarks (L. 65 p. 4), that he had at first suspected his

new species, T. Clevei, to be identical with Grunow's Coscinodiscus

krijophlliis, but that he had not then seen the structure of the valve.

Later, by the help of material from the Karajak Fiord (Greenland)

he felt sure that the species were identical. As, however, Cleve

(cfr. Gran) calls attention to the identity of C. hyuUnus Grun. in

Arctic Diatoms (L. 48) with T. Clevei, Gran has altered the

name.

That Thalassiosira Clevei Gran and Coscinodiscus hyalinus

GiiuN. are identical, is quite certain. The only objection, which

might be made to this, was, that in Grunow's figure of Coscino-

discus hyalinus no asymmetrical marginal apiculus is to be seen.

By the kind permission of the Riksmusæum in Stockholm 1 have

been enabled to compare the slides (of mud from the Kara Sea) in

which Grunow found C. hyalinus, and I can affirm that there is

always a well marked asymmetrical marginal apiculus, larger than

the others. That this is not to be seen in Grunow's figure is

evidently (as is also the reason in the case of Porosira glacialis

and others) because it may so easily be mistaken for a foreign body

(dirt) which is only there as a matter of chance. (The preparations

referred to were, in fact, rather dirty.)

The specimens of C. hyalinus from the ivara Sea altogether

plainly showed that this species is identical with tlu^ one which

occurs on the northern coasts of Norway in the Spring.

On the contrary, it seems to me to be open to considerable

doubt as to whether C. hyalinus Grun. and C', kryophilus Grun.

are identical. It is quite strange that Grunow, in an exceedingly

careful and exact monograph on the family in question, should illu-

strate and mention these species as different ones without hinting at

any connection between them. Certainly he considered the asym-

metrical apiculus to be characteristic of the one species only, C.

kryophilus: but thei'e is, nevertheless, a great ditt'ereuce in the fi-

gures, both with regard to structure and the marginal apiculi.

These latter are particulai-ly small in C. kryophilus, while in C.

hyalinus they are very plain and comparatively large. The struc-

ture too of C. kryophilus is considerably coarser than that of C.

hyalinus, even if one does not put too much weight on the fasci-

culi, which in the figure of C. kryophilus are very clear and regu-

lar, while in C. hyalinus they are indefinite.

In material from Cape Wankarema (Vega Expedition) — ^hich

material was also kindly lent to me by the Riksmusæum, Stock-

holm — I really found a Coscinodiscus which seemed in every re-

spect to correspond to C. kryophilus. It had just that characteristic

form of the asymmetrical apiculus, which is figured by Grunow,

and also the very small marginal apiculi, which are much less

conspicuous in comparison to the asymmetrical apiculus than is the

case in C. hyalinus. (PI. YI, f. 6, a, b.)

Distribution: On the arctic coasts of Greenland, Fi'anz Jo-

seph's Land and Jan Mayen. On the northern coasts of Norway,

here only observed during the time of the inflow of diatoms, when the

species occurs in large quantities. Towards the south, it has been

found at Ona in Romsdal (in the Spring, not rare; cfr. Gean L.

70, p. 170).

Seems not to occur with us in the months of June—February.

If it does not then — as Gran supposes — „over-summer" at the

bottom by the help of resting spores, it must — if it is actually

found wanting in the other months of the year than just the Spring

ones — every year be brought in from outside.

T. decipiens Grun.

(PI. VI, fig-. 3).

Coscinodiscus decipiens Grun. in Van Heurck L. 88, pi. 91,

f. 10 (from Lamlash Bay). A. Schmidt L. 126, pi. 3, f. 38.

Thalassiosira gelatinosa Hensen L. 87, p. 87. Orthoslra angulata

Greg. L. 74, p. 498, pi. 10, f. 43 and 43 b.

As it seems to me beyond doubt that Grunow's Cose, decipiens

is the same species a.s Hensen's Thalassiosira gelatinosa (as this

species is understood by Cleve and others), I have found it neces-

sary to alter the name, the more so as Hensen's description is very

incomplete.

I 'have not had any opportunity of making comparisons with

Grunow's work (Algen und Diatoraaceen aus dem Kaspischen Meei'e

in Dr. O. Schneider: — Naturwiss. Beitr. z. Kenntniss d. Kaukasus-

lander, Dresden 1878); but as Grunow himself figures a specimen

from Lamlash Bay in Van Heurck's Synopsis, I have thought that

I could keep to this figure, which undoubtedly represents the

same species which Cleve, and others after him, has called T.

gelatinosa Hens. Grunow remarks that the species is identical with

Orthoslra angulata Greg.

Gregory's description (L. 74, p. 498) does very well too for

our species, less the drawing. It is interesting that Gregory has

found the species occurring in chains. His opinion, viz. that these

chains are constructed similarly to those of Melosira (where the

links touch each other), may no doubt be accounted for by the fact

that the long marginal apiculi in a side view may so easily produce

the same image as the cells.

In the plankton from the northern coasts of Norway, this spe-

cies appears to vary considerably. Two principal series of forms

occur, the one with numerous marginal spines and a not very plain

exeentric structure, but plain fasciculi; the other with fewer mar-
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ijinal spines and plainer excentric secondai-y curves. Tlie figures

referred to above belong- to the latter form. There appears, how-

ever, to be so much variety, both in tlie nunibei' of tlie spines and

tlicir distance from each othci-, and in the numbei- of the fasciculi,

that it does not seem adviseablo to look upon the two series of forms

as bcin<;- specifically different.

As the species does not always appear to be riirlitiy under-

stood, I iiavo added a few remarks on its structure.

Around a central areole there are, as in t', cxcciitrinifi, 7

areoles forming, in conjunction with the central areole, an indistinct

central rosette. From here the areoles decrease in size (|uickly and

evenly right out to the margin. The secondary curves near the

margin are nearly straight, often neai'ly to "A of the radius reckoned

from the margin inwards, but further in, towards tlie centre, de-

cidedly concave outwards, as in C. excentricus. The valve is de-

cidedly convex on account of the high and abrupt marginal zone,

and is thus easily discerned from C. excentrimis, which is nearly

quite flat. Besides Thalassiosini decqAens always has the very long,

bent marginal spines. An odd, asymmetrical, spine is always

present.

In side view the chains may very easily be taken for T. Nor-

dennholdi, whose structure, however, is altogether different.

Only observed during the inflow of diatoms, at which time it

was abundant and frequently (especially in 1900) in large quantities.

Distribution: Seems to be the same as that of Thcdassiosira

JS^rdeiiskioldi and T. yravida, and is often met with in their com-

pany. Yet, the secojidary maximum in August is wanting (on the

west coast of Norway and the Faeroes), and the species is, on the

whole, very rare except at the time of the Spring inflow.

Co!!ieiiiowira Gean.

C. polycborda. (Gran) Gran.

As I have mentioned in an earlier paper, (L. 92, p. 24), this

species may easily be confused with Coscinodiscus lineatm, as the

characteristic transverse processus are often difficult to discover,

and it seems possible that thy may be altogether wanting. The most

frequent form with 6 fasciculi corresponding to 6 transverse pro-

cessus •uill, thus, on the whole, have the same structure as Cose.

Vineatus, only much finer. The specimens -which I have tabulated

as Cose, linmtiis var. from a few places, are perhaps such forms

of Coseinosira poJyehorda where the transverse processus are wanting.

Marginal apiculi, granules and various other processus on the

valves of diatoms seem to be rather inconstant, or at any rate very

varying, which probably is owing to theu- being more or less in-

completely silicated.

Very rare, except at the time of the inflow of diatoms, when

it is abundant.

Distribution: On the whole, the same as 2 halassiosira Nor-

denskioldi and T. grarula. It appears to occur all the year round

on the west coast of Norway, where it has, at any rate, been found

in most months; but it is common only during the inflow in the

Spring.

Poro»«ira n. gen.

Structure of the valve is in the only known species very fine,

in other respects as Podosira hormo'ldcs. Over tiie whole surface.

thickest along the margin, scattered pores which probably are the
perforations of more or less plain short, hollow spines. Such ai-e

seen near tlie margin after destruction of the organic matter by
burning.

Inside tiie margin at one spot on the surface, a large, strong,

odd (asymmetrical) spine. The connective zone is apparently for-

med of numerous rings, which, owin-j- to their delicacy, arc rather

indistinct.

Forms chains, of two or a kw links, in which the latter are

joined jtogether by a short, and very thick, central mucilaginous

band, in wiiich one may with some difficulty discover fine threads.

The band seems almost to be structureless and is as good a,s in-

visible in water, but is easily seen on colouring with various dyes
e. g. methylene blue and gentian violet.

Chromatophores, on the whole, the same as in Coscinodiscus,

polygonally roundish discs scattered along the valves and the con-

nective zone.

It seems to me to be somewhat unnatural, like Gkan, to refer

the following species to the genus Lauderia. I think it would be

best to limit that genus to those species only which form stiff

chains of links which touch each other). On the other hand, the

difference between this species and Thcdassiosira is so great that

it should scarcely be considered as belonging to this genus either,

notwithstanding that the chains, generally speaking, are similarly

formed. There is too, according to my opinion, another important

difference in the structure of these genera, wliicii 1 hope to be

able to explain more fully on a later occasion.

The genus Podosira forms stipitated chains (of 2 or a few in-

dividuals). Perhaps it will, however, prove not to be possible to

carry out a systematic classification based upon such principles, al-

though it would seem to be an important considei'ation, in a natural

system, whether a chain colony is swimming freely about (plantonic)

or is fettered. On the other hand it may perhaps be found that

several species of Coscinodiscus with scattered dots on the surface

wiW find a more natural place in my proposed genus Porosira.

P. glacialis (Grun.)

(PI. VI, fio-. 7).

Podosira hormoides var. glacialis Grux. L. 83, p. 56, pi. 5,

f. 32. P. glaeialis (Geun.) Cl. L. 27, p. 24. Lauderia glacicdis

(Geux.) Gran L. 68, p. 111.

Out of tlie pores of the valve extend fine threads, which are

only seen with difficulty, in a very thick, short mucilaginous cy-

linder, which connects both valves. Probably similar threads ex-

tend without this cylindei".

There are also near the margin, long fine, mucilaginous threads

which extend obliquely outwards and downwards, and probably

serve as a floating apparatus. Precisely similar threads are found

in Thalassiosira gravida, whose structure is remarkably like tliat

of the above species.

Very scarce except during the inflow of diatoms, but then

very frequent and often in great quantities, especially in 1899.

Distribution: Yet unsufficiently known, but probably, on the

whole, the same as Thalassiosira Nordenskioldi. Also found in the

Kara Sea. Numerous in the year 1900 during the inflow of dia-

toms in the Spring on the west coast of Norway.
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Kreletoiienia costatum (Greg.) Ci,.

Distribidion : Very frequent on the west coast of Norway,

often in lai-ge quantities. Occurs all the year round, but varies

very much in quantity. On the north coast April—May ; here too

there are very great variations in quantity. Also more or less

frequent on the northei'n European coasts of the Atlantic and its

arms. Known too from a few places on the tropical coasts (Ben-

gal, Java, Hongkong, The West Indies) and from Japan.

Paralia sulcata (Kbrb.) Cl.

Hardly a true plankton form, at any rate not with us. Is

vei-y frequent in bottom samples (cfr. the corresponding chapter)

from Nordland and Finmarken. The few specimens which have

been found in plankton samples, especially from deep water near

the bottom, have probably come there quite by accident. The numer-

ous valves which are found in bottom samples, cannot be considered

to come from plankton, for then one would expect to find the

species, at any rate occasionally, numerous in plankton samples,

which is, however, as far as my experience goes, never the case,

at least with us. Nothing is proved either by the presence of a

few solitary individuals in samples taken far from the bottom, as

such individuals may have been bi-ought there with algæ which

have been torn away or — when they are found in diatom slides

— may have been swallowed by Crustacea or similar small animals.

Distrihut'wn : Frequent on the northern coasts of the Atlantic

(on the American side from the coast of Central America) right up

to Greenland and Franz Joseph's Land. Mentioned as occurring

(February 1903) now and then in abundance in surface samples

from the English Channel (L. 18).

Il>alodlsoii!« Ehkb.

H. scoticits (KiiTZ.) Grun.

No true plankton foi'ni. Frequent in bottom samples (cfr. the

coi'i-esponding cliapter).

H. siihtilis liAti..

liAih. L. 8, p. 10. f. 12.

In a plankton sample from Malangen '"A 1899, 0—300 m.,

a few single specimens were found which seemed to belong to this

species.

Hardly any true jjlunkton form.

H. stuinger Baii,.

Doubtful as a true plankton form. Neither is it frequent in

bottom samples. Perhaps come in with algæ.

Distribution: The northern European coasts of the Atlantic

and its arms.

On the west coast of Norway found all the year round in

plankton, but always in small quantities. Mentioned from the

English Channel in surface samples, occasionally numerous (especi-

ally in February 1903), often together with Paralia sulcata.

3. Eupodisceæ.

Roperia Ghun. in Van Heurck.

(L. 88. pi. 118).

R. tessellata (Rop.) Gruj

-7. Eujiodiseus tcssellatus Rop. L.

Adinocydus tessellatus Ralfs in

Geun. 1. c. pi. 118, f. 6-

126, p. 19, pi. 3, f. 1 a, b.

Peitch. (L. 123) p. 835.

Peculiar structure (cfr. Van Heukck's Synopsis). It seems,

however, that it may well be included, at any rate as a subgenus,

in the genus Adinocydus.

This beautiful species occurs only singly and rarely in the

plankton, in deep water samples in 1899: — 'Vi The Vest Fiord

I, 0—180 m.; "/i Senjen, 0—130 m.; ^'A Henningsvær, 0—250 m.

Distribution: Occurs, according to Cleve, on the coasts of

Scotland. Scarcely a literal, but certainly a true plankton form.

Also known from the coasts of France and England. It has most

Ukely been overlooked, and is probably more frequent than the

few places mentioned would indicate. Also occurs on the west

coast of Norway, but seldom (Feb. 1899). I have also seen it in

oceanic plankton samples outside the noi'th west coast of Norway

(S/S Michael Sars 1901).

Judging from its occui'rence with us, it gives the impression of

being a temperate, Atlantic, oceanic species.

AuliHcniii Ehrb.

L. .54, p. 270.

A. sculptus (W. Sm.) Ei

pi. 6, f. 3. Van Heueck
zulptus W. Sm. L. 134, I,

Ralfs in Peitch, (L. 123), p. 845,

L. 88, pi. 117, f. 1—2. Eujwdiscus s,

p. 25, pi. 4, f. 39.

No true plankton form. Frequent in bottom samples, both

from the northei'n and western coasts of Norway. (Cfr. the corres-

ponding chapter.)

4. Asterolauipreæ.

Artiiiopt.^'diiis iiiiiliilatiis (Bail. y) Rai.ks.

I am not sure if this species really is a tiue plankton form.

It occurs especially in deep water samples and always very scar-

cely. It is not numerous in bottom samples either.

Distribution : Has a wide distribution on the northern Euro-

pean coasts of the Atlantic and its arms, and is found right up to

Greenland. Is not considered by Cleve and Ostenfeld to be a

genuine plankton form.

Is mentioned (L. 18, IV) as occasionally frequent in surface

samples from the English Channel (Feb. 1903). In the same

samples, other doubtful plankton forms, such as Paralia sulcata

and Byalofliscus sMUiicr, also occur more or less frequent.

AKtoi'»lil|>liallis hvptactis (Bhéb.) Ralfs.

Very rare: January 1899, especially in deep water samples.

Distribution: With us a southern, oceanic species, which is
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very rare liotli on the west and north coast, and especially (only?)

oexjurs in the winter months. According' to Cleve (L. 40, p. 284)

widely distiibuted in the teinpci-ate part of the Atlantic.

5. Biddnlphieæ.

Riddiilpliia (iitw.

B. atirita (I .) liUÉU.

Occurs vei-y larely in .lanuary and February, but much more

frequently during the period of the diatom inflow, and then oc-

casionally in larger quantities.

Distribution : On the northei'n coasts of the Atlantic and its

arms, right up to the arctic regions. (Greenland). Arctic and

boreal species, on the west coast of Norway and otf the PaerOes

only found in the months of Spring.

B. mobiliensis Bail.

Very rare and only singly.

Distribution : Appears to be a southern form, which is not found

all the year round on the coasts of Norway. On the west coast,

it is most frequent in February and November. According to Cleve,

in large quantities on the coast of the British Isles.

February 1903 in abundance in the English Channel (L. 18, IV).

Kncampia groenJaudica Cl.

(PI. VI, tig. 8).

Only found twice: Brettesnes, V4 1899, 0—3 m., Ingohavet

*/4 1890, 0—300 m.

Distribution: Arctic coa.st: Bafflns Bay, Da\is Strait, Green-

land. Also found, single specimens, on the coasts of Bohuslan

(Sweden) and Scotland.

6. Chætocereæ.

Detoiinia conferracea (C'l.) Uran.

Lauderia confervacea Cl. L. 2ti, p. 11, pi. II, f. 21. Detonula

conferracea Gkan L. 68, p. 113.

Specimens, which seemed to belong to this species, were seen

singly in one of the samples: — Folstad V4 1899, in a surface

sample (0—3 m.).

Distribution: Baftin's Bay. A closely related species, D.

ci/stifera Gran 1. c. p. 113, pi. 9, f. 15—20, has been found in the

Lim Fiord in Denmark, in the Avinter.

Bactei-osira Gran.

L. 68, p. 114.

B. fragilis (Gran) Gran 1. c.

Laiuleria fragilis Gran L. 65, p. 115, pi. 1, f. 12— 14.

Occurs only during the inflow of diatoms in the spring months.

Very frequent from the beginning of April, often in great quantities.

Distribution: Does not occur on the west coast of Norway.

Decidedly arctic species. Found earlier by Gran on the coast of

Nordland and Finmark (April 1901.) Also known from Greenland,

the sea west of Novaja Semlja (S/S Heimdal, May 1900, cfr.

Gban L. 70, p. 170), several places on the north and west coasts

of Iceland and Greenland (May and June 1898, cfr. Cleve L. 40,

p. 331) and right up to Spitzbergen and the sea between Spitz-

bergen and Iceland (May and July 1899; cfr. Cl. 1. c.)

I>it.vliiini Ilriglitwclli (West.) Grin.

Rare and scarce.

Distribution: According to Cleve (L. 40, p. 325) very fre-

quent in the English Channel, the North Sea and Skagerack, only

scarce in the Atlantic. Can hardly be considered as native on the

west coast of Norway, but is found here in small numbers in most

months of the year. Numerous in February 1903 (scarce in May
of the same year, L. 18, IV). Probably comes to us from the more

southern coasts.

Rhixofsoleniu Eiirb.

R. alata Briohtw.

Very rare and only scarce.

Distribution: Widely distributed in the southern and northern

temperate districts of the Atlantic. (Cf. Cleve L. 40, p. 337).

In the English Channel occasionally frequent in February 1903

(L. 18, IV). Hardly to be considered native on the west coast of

Norway, but found in small numbers m nearly all the months of

the year. Comes to us as a southern oceanic form. Also known
from Mediterranean, the Indian and the Pacific Ocean.

R. stylitormis Briohtw.

Only once found: — Skroven 72 1899, in a deep water sample,

scarce.

Distribution: Widely distributed from the wanner districts of

the Atlantic right up to Greenland and Spitzbergen. On the west

coast of Norway most frequent in the summer months. The same

at the Faeroe Islands. Comes to us as a southern oceanic form.

Also known from the Mediterranean, the Indian Ocean and the

Pacific Ocean.

R. ShrubsoU Cj

1899 MalangenOnly found scarce in two samples: —
0—100 m., and -'/s 1900 Bålstad, 0—50 m.

Distribution: Distributed over the temperate European coasts

of the Atlantic. Occurs on the west coast of Norway and at the

Faeroe Islands all the year round, most frequent in the summer

months. According to Gran (L. 70, p. 173) at Ona (Romsdalen),

occasionally, from May to October. It would thus appear to be

stationary on the west coast of Norway, but not on the north coast.

Quite exceptionally found northwards right up to Greenland. Also

known from the Mediterranean, the Indian Ocean and Japan (cf.

Cleve L. 40, p. 348).

R. semispina Hens.

Very rare and only singly.

Distribution: Occurs as an oceanic form in large numbers in

the arctic waters and in the boundaries of the arctic and Atlantic

waters. Not frequent on the coast of the Faeroe Isles, nor on the

west coast of Norway, where it is, nevertheless, found in most



months, most frequent in November (1898). According to Cleve,

also known from Hudson's Bay.

R. setigera Brightw.

Only once found: — ''A 1899 Malangen, in a deep water

sample.

Distribution : Neritic species, scarcely to be considered native

to the Norwegian coasts. Known from the coasts of France, Eng-

land and Scotland, as well as from the Skagerack and the west

coast of Norway. Gives the impression of being brought to the

latter from the southern coasts in the autumn, but also occurs in

the winter and spring months, but always in small numbers. Has

therefore probably also a (smaller) northern area of distribution. (Is

reckoned by Cleve to be a southern and northern ueritic species).

C'oi'l'tliroii liystrix Hens.

Very rare and only scarce.

Distrihution : Comes to us as a southern oceanic form. On

the west coast of Norway also very rare (1898). Rare too near the

Faeroe Isles. Distributed in the Northern temperate Atlantic up

to Iceland and East Greenland.

C'liwtoeei'os Ehrb.

C. horealis Bail.

Occurs in numerous samples, but always in small numbers.

Didrihut'ion: Arctic and northern temperate, oceanic form,

wliich often occurs in very large numbers in arctic waters and in

the boundaries between these and the Atlantic. On the west coast

of Norway, 1898, more or less frequent in most months, especially

in May—July. A similar state of things was found at the Faeroe

Isles.

C. deijsus Cl.

Does not seem to he fi'e([uent. Is, however, perhaps often

mistaken for othei- forms.

Distrihution: Appeal's to be a southern form.

C. dcnsus rudis ('l

The form entered in the tables for 1900 under this name is

uKcc^rtain. Although in side view as well as by its unu.sually coarse

and coarsely dentate awns recalling the illustration of Chaetoæros

hoycidis var. rudis in Cleve's Phytoplankton (L. 27) pi. 1, f. .5, it

diti'ers in some other points; neither do I know the shape of the

terminal awns nor their direction in Ceeve's species.

It is, at any rate, very improbable that my species is the same

as C. coarctatus Laud., which Cleve (L. 4(i, p. .306) mentions as

being the right name for the foini which he previously called C.

horealis var. rudis.

C. danivits (Jl.

Very rare and only scarce. Only found in a few samples:

*li 1899, Helle, 0—3 m., -7:) 1900, HOla, 0—50 m. and the Sal-

ten Fiord, V4 1900.

Distrihution: The noilhern European coasts of the Atlantic

and its arms as far as the Baltic. On the west coast of Norway

it is found most montlis, but most fi-equeutly in the summer.

C, criophilus Castr.

Cfr. E. Jørgensen L. 92.

Only once found: '-'A 1899, in the sea off IngO.

Distribution : Appears to be a decidedly arctic species, wliich

often occurs in very large quantities in the arctic waters and in

their boundary towaids the Atlantic. Its distribution is, howevei-,

not sufficiently known, as it has been confused with the following

species.

C. coiirolutus Castr.

Cfr. E. Jørgensen L. 92.

Frequent during the inflow of diatoms in spring, often rather

numerous. Otherwise scarce.

Distrihution: Appears to be an arctic and boreal species,

which often occurs in large quantities in the arctic waters and then-

boundary towards the Atlantic (Jan Mayen 1897). On the west

coast of Norway found all the yeai- round, but always in small

numbers. It may be possible that this species is neritic rather

than oceanic. Frequent in May 1903 in the English Channel

(L. IS, IV).

C. atlanticus Cl.

Frequent, but only as an exception somewhat numerous, gener-

ally only scarce.

Distribution: Ai'ctic and boreal oceanic form, often occurring

in vei'y large quantities in the arctic waters and their boundary

towards the Atlantic. (Cfr. E. Jørgensen L. 92). On the west

coast of Norway found in most months, but, as a rule, scarce.

Common off the Faei'iies in spring.

C. dcciph-ns: Cl.

Frequent during the diatom inflow in spring, otlierwise rare

and scarce. Decidedly more frequent in the samples of 1900 than in

those of 1899.

Distribution: Arctic and boreal oceanic form which seems to

bear the change from the arctic to the Atlantic watci-s particularly

well. Often occurs in abundance in the boundary waters. On the

west coast of Norway, rather connnon, reaching its maximum in

Api'il (1898). This also the case at the Faeroe Islands. Also

very abundant on the west coast of Norway in the montlis July

—

September (1898).

C. teres ('l.

Frequent in the samples, but always in small numbers.

Distribution: Arctic (oceanic?) and boreal form, . which only

as an exception appears to be found more numerous. On the west

coast of Norway very scarce, though found in most months. Near

the Faeroe Islands frequent in the months March—.liuic, at other

times rare. At Ona (cfr. Gran L. 70, p. 178) fi'oni March to

July, most frequent hi April.

My opinion is that this is an oceanic species I'ather than a

neritic one, and is hardly native on our coasts. (Has been repeat-

edly found with endocysts, therefore, according to Guan, neritic,

hut a hinii which may often drift far out into the open sea).
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Generally speakiiiL;- rare ami seaire. only oceasiunally imuierous

(luiini; the diatom intiow in the sprin? of 18'.)5).

DiatrihKt'wn: More or less frequent on the noi'tliern Hnrojtean

coasts of the Atlantie and its arms. On the west coast of Norway
frequent, often numerous; most likely here native.

\'ery scarce (iu thiec samples) and only singly.

lUiitrUmtion : On the west coast of Norway somewhat fre-

quent, especially at the beginnin.<;' of the diatom inflow (March 1898).

Does not occur iu all the inonths of the year here neither. Off

the Facroe Islands not vnw in the months of Auo-.—September

1902. otherwise only once in March 1901 (cfr. Ostenfeld L. 116,

p. 573). According to Gkan L. 70, p. 179 on the north east coast

of Iceland, scarce. Otherwise found more or less scarce on the coasts

of the Noi'th (Sea and Skageraek.

AccordiuiT to Gran, this species is neritic (endocysts being

found). My opinion is that it is probably neritic. but not likely to

prove native with us.

r. constrictus (Iran.

Very rare and scarce, only found twice: -'A 1899, in the sea

off IngO, 0—300 m.; Vo 1899, VardO, 0—200 m.

Distribution : Occurs on the northern coasts of the Atlantic

on the American side, off Iceland, the Faeroe Islands, Great Bri-

tain and the coasts of the North tSea. On the west coast of Nor-

way found in 1898 nearly all the year through, most numerous in

April and November. Does not appear to be native on the nor-

thern coasts of Norway.

C. laciniosus Schl-tt.

On the whole rather rare and scarce, although occasionally

more frequent in the month of May 1899.

Distribution: Northern temperate coast form. On the west

coast of Norway frequent; occurs during most months, but seldom

numerous. Rare round the Faeroe Islands. At Ona in Romsdalen

March—October, reaching its maximum in May. iCfr. Gean L. 70,

p. 178).

C. brevis Schitt.

Cfr. E. .JoRGEXSEX L. 91. p. 12 and Ostenfeld L. 114,

p. 295.

Very rare and scarce, only found in two samples: V* 1899,

Helle, 0—8 m.; 7* 1900, the Folden Fiord I, — 100 m.

Distribution : Not sufticiently known, as this species has been

confused with the foregoing one. Rare on the west coast of Norway,

and generally found singly; noticed in the months of August, No-

vember and December. In the English Channel in May 1903,

scarce. Does not appear to be native on the northern coasts of

Norway.

C. Scliiittii Ci..

Very rare and scarce, only found in two samples: Lyngen,

Vi 1899, 0—50 m.; Malangen =7i 1899, 0—300 m.

Distribution: Southern form, distributed along the coasts of

the North Sea. Rather rare on the west coast of Norway, (1898:
j

Augu.;— September, November— December). Often found iu the [

open sea. Hound the Facmc Islands, both in an ea.sternly and wcst-

ernly direction, at considerable distance out. in quantities in .May

19n:{ (!,. is. |\'). [^cems to come to us as a .southern oceanic

form.

C. WilUi GriA.N,

Raie and .scarce, only found in a few samples. Most likely

the same form which is mentioned by Ostexfei-u from the Faeroe

Islands (L. IKi, p. 573) as an intermediate form between C.

Schtlttii and C. WiUci.

Distribution: Freiiuent on the west coast of Noruay and

probably native here. Distributed along the coa.sts of the North

Sea, and extends farther northwards than the foregoing species.

Does not. however, appear to be native to the northern coa.sts of

Norway.

C. diadema (Eiihu ) (;ra.s.

Conmion and in 'jn-at (juantities during the diatom intiow in

spring; at other times rare and singly. < )ften found with end-

ocysts.

It is possible that there aix'. in this species, still included spe-

cifically different forms.

Distribution: Arctic and boreal coast form. Rare round the

Faeroe Islands. Found in most months of the year, but as a rule

not numerous, on the west coast of Norway. Very frequent at Ona.

in Romsdalen, in March— April, less so in June—July. (Grax L.

70, p. 179).

C. furcillHtiis li.Mi..

In large quantities during the diatom intiow in the spring of

1899, less abundant in the samples of 1900. May easily be con-

fused with other species, when its characteristic endocysts are

wanting. In 1900 they were mostly absent.

Distribution: Arctic coast form, widely distributed from the

coasts of Iceland right up to the arctic regions, both on the Ameri-

can and European side. Wanting on the west coast of Norway

and round the Facroe Islands. Frci|uent in March— April at Ona

(Gran L. 70. p. Iso).

Very rare and scarce, only found in two of the samples, Hel-

ligvær, '-/il899, 0—50 m., and Bålstad, ='/3 190n, 0—50 m.

Distribution: Southern coast form from the temperate, Euro-

pean coasts of the Atlantic, northwaids to Skagerack. the North

Sea and the west coast of Noi'way. On the latter coast, frequent

in nearly every month of 1S9S, most numerous during the .summer.

Ona: March. July— August, occasionally (Ghan L. 70, p. 179).

Very seldom noticed as far north as Spilzbergon. Not men-

tioned from the Faeroe Islands.

C. dehilis Cl.

Frequent during the diatom intiow in spring, often in large

quantities; at other times very scarce.

Distribution : Distributed along the northern European coasts

of the Atlantic, the North Sea and Skagerack. On the west coast

of Nonvay and round the Faeroe Islands very frequent, with maxi-

mum twice a year, in the spring months and in August. Also

found near Greenland.



E. Jørgensen.

C. socialis Lai u.

In large quantities dm-ing the diatom intiow in spring. Endo-

cysts very frequent.

Distribution: Arctic coast form. Occurs in quantities also on

the west coast of Norway during the diatom inflow in spring.

Only occasionally round the Faeroe Islands.

I b. Peniiatæ.

7. Synedreæ-

Tlialassiothrix Cl. et Grin.

T. lonøssinia ('l. et Grun.

In 1899 rare and scarce, in 1900 not observed.

DistrUmtion : Oceanic species, distributed over the northei'n

part of the Atlantic from the American to the European side, right

up to Spitzbergen. On the west coast of Norway in 1898 found

during most months of the year, but always scarce. Very rare

round the Faeroe Islands.

T. nitzscbioides Grun.

(PI. VI, tig-. 11).

Gkun. in VH. Syn. (L. 88), pi. 43, f. 7—10.

(In the tables T. Frauenfeldii and T. Fr. var. nitzschioides).

This species is certainly the same as the one wliich, in nearly

all plankton tables, is called T. Frauenfeldii. Strangely enough,

Cleve refers (L. 40, p. 356 & 357) to VH. Synopsis pi. 37, f. 11—

12 and, for „the variety" javanica Grun., f. 13. The species which

corresponds to figures 11 and 12, and which I know from the

Indian Ocean, is, however, very different from the one which is so

frequently seen in the coast plankton in our latitudes. The „variety"

javanica Grun. does corre.spond better with regard to the closeness

of the puncta, but, in other respects, differs so much that it can

hardly be considered to be the same as our common plankton spe-

cies. On the other hand, it is also in structure so different from

what is taken to be the main species that it cannot be united with

it unless, (as perhaps is the case, although I have never seen any

mention of such) there are a number of intermediate forms.

But our plankton species, as far as I can see, corresponds in

every respect to 'Thalamothrix? nitzschioides Gnvs. It is true that

this species does not answer well to the characteristics of the genus

Thalassiothrix, but is yet so different in important points from the

genus Synedra that I think it should better be referred as a sub-

genus 7 haJassionema (Grun.) to Thulussiothri.r rather than be re-

tained in the genus Synedra.

1 have earlier thought, from the description given by De 'Joni

of the structure of these forms (L. 50, p. 672—673), that all three

{T. Frauenfeldii, T. javanica and 7'. nitzschioides) should be con-

sidered as one species (cfr. E. Jørgensen L. 91, p. 22), but

have since not found, after my own experience, any definite reason

for so doing.

More or less frequent, especially during the diatom inflow in

the spring of 1900, but never noticed in such large quantities as in

more southerly samples.

Distribution: This species is ceilainly neritic, but the genuine

T. Frauenfeldii is probably oceanic. Is widely distributed along

the coasts of the northern Atlantic and its arms, northwards as far

as Greenland. On the west

quantities in the spring.

coast of Norway common, in large

Fragilaria Lyngb.

F. oceanica Cl.

Cl. L. 22, p. 22, pi. -1, f. 25 a, b. Gran L. 65, p. 8, pi. 1,

f. 6-9.

In large quantities during the diatom inflow, at other times

absent. Strange to say it appears all at once in large quantities.

Distribution: Arctic coast form. According to Ciæve also

found in Hudson's Bay. Is not found so far south as Bergen, on

the west coast of Norway. At Ona frequent in March—April,

according to Gran (L. 70, p. 180).

JF. cylindrus Grdn.

(Plate VI, fig. 9).

Gbun. L. 83, p. 55, pi. 2, f. 13. Gran L. 65, p. 8, pi. 1,

f. 4—5.

Occurs together with the preceding species in large quantities

in spring.

Distribution: On the coast of North Siberia, Frantz Joseph's

Land and Greenland; in quantities in May in Davis Strait (Cleve

L. 26). Probably a neritic arctic species. Not mentioned before

from Norway. In the Barents Sea, 71" 48' n. lat., 49" 38' e. long.

'Vs 1900, numerous together with the preceding species.

F. islandica Grun.

(PI. VI, fig. 10).

Grunow in VH. L. 88, pi. 45, f. 37.

In some few samples from 1900 during the diatom inflow in

spring a species was observed, which I think is identical with

the one above mentioned. It occurred sparingly, but in rather long

chains. I have not, however, succeeded in seing it in valvar ^iew.

Distribution: Jan Mayen (1. c.) By Cleve also once observed

numerous in the North Sea (L. 27, p. 3), together with northern

neritic species.

8. Plagiograinineæ.

<•!> |ilio(l<'siiiis Williams (W. Sm.) Grun.

Hardly a genuine plancton form. Here, as on the west coast

of Norway, probably brought in by (or torn ott' from) species of

fixed algæ (sea—weed).

g. Tahellarieæ.

€iraiiiiiiato|thora Ehrb.

G. islandica Ehrb. and G. oceanica Ehrb.

Not genuine plankton forms, only torn off from algae, or car-

ried on with them.
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R. miinitum Knz , K. iircimtuiii (I.VNOii.) Kit/, iin.l K. iiilriiiticiim KiTZ.

Nut tri'uuiiie plankton I'onns. most likely by iiceidunt brought

alonsr tVom tixeci al^ae.

Striatflla unijniueUitn (Ly.nob.) Ao.

Very rare and scarce. The Vest Fiord '/a 1H99, 0—200 m.,

the Ogs Fiord II, '^3 1899. (i— 200 m., and the Skjerstad Fiord

V, 'A 1900, 0-420 in.

Hardly a genuine plankton fonn, by chance brought in from

fixed algae.

D'lstr'iliui'niH : Widely distributed along the temperate coasts

of the Atlantic. .\lso mentioned from Finmai'k, where it, however,

to judge from the bottom samples, api)ears to be rare.

JO. Nitzschieæ.

Raeillariii sucialis Greg.

Greg. L. 75, p. 8u, pi. 1, f. 45. VH. Synopsis (L. 88), pi.

61, f. 8.

(Wrongly entered in the tables as B. paradoxa).

Not a genuine plankton form. Only very sparsely and quite

exceptionally noticed in the plankton. Frequent in the bottom

samples.

Diatribtition : The coasts of the Atlantic from Portugal to the

arctic regions (Sea of Kara). Also mentioned from the Baltic and

the Antilles.

\it7,!iicliia Hass.

N. seriata Cl. (includinj; A', frandulftita ('l.)

Only found during the inflow of diatoms in spring, then almost

always frequent, and often numerous.

Distribution: Arctic and boreal species. It seems to be a

neiitic species, which may perhaps be native to our west coast

where it is found more or less abundantly during most months (of

1898), often in quantities, most numerous in May—June. Ofif the

Faeroe Islands generally very sparsely, but numerous in June 1898.

Also known from Greenland, Spitzbergen and the Barents Sea

(S/S Heimdal 1900, -'A, 71" 48' n., 49" 38' east, sparsely). Cfr.

Ci-EVE L. 40, p. 335, where he mentions the species as being

specially distributed between Scotland, Iceland and Greenland. He

also (1. c.) mentions that var. fraudulcnta is known from the

Mediterranean. It is therefore probable that there are two species

;

the one, N. fraudulentn Cl. having a southern distribution and

being probably oceanic, while the other is neritic and arctic.

A', delicatissima Oi,.

Cl. L. 27, p. 24, pi. 2, f. 22.

This species is so small, more particularly so narrow, that it

must be supposed as a rule to go through the net. In the plank-

ton material at my disposal it has certainly in the majority of cases

been retained by the colonies of Phæocyctis.

Like the preceding, only found during the inHow of diatoms

in .spring, then fre(|uent, and in all probability much more so than

would appear from the tables.

Distrihutiou: Probably, like the preceding sjiecies, really an

arctic, neritic species, which, however, seems to thrive in the water

mixed with the warmer Atlantic .\lso, like the preceding species,

found off the Faeroe Islands. Known too from Spitzl)ergen and

Skagerack where it occurs in winter. At Ona (cfr. (Jhan I^. 70,

p. 181) frequent in June—July 1900.

N. hyhrida «bin.

(PI. VI, Hk. 12).

('i,, and (iui N. L. is. p. 71i. pi. .), f. '.t5. \'ll. Synopsis (L.

8H) pi. (iO, f. 4-5.

I have included, undei- this heading, a number of forms which

frequently occurred during the inflow of diatoms in the spring of

1899 and 1900, although generally only in small numbers. They

are not in every instance entered in the tables, and are consider-

ably more frequent than would appear from them. Seems to be

a genuine plankton form. I have illustrated some of these forms

(PI. VI, tig. 12). Figure 12 a represents those wliich are most fre-

quent, but they are most often less distinctly constricted in the middle,

often of an even breadth.

Strise I have only seen on the one illustrated by flg. 12 e (about

27 on 10 iJ.) which differs considerably from the ordinary form, also

in the number of puncta on its keel (13 on 10 |i).

The closely allied species A', (lu/hrida var. ?) peUucida Grun.

has the puncta on the keel somewhat closer (13-14 on 10 |i) but

in otliPi- icspects it answers better to the forms which I have ob-

served.

Geunow mentions (1. c.) that there are a number of intermediate

forms, which it is difficult to define, between .V. hilohnta and -V.

hyhrida. All my forms have the keel puncta more widely separa-

ted in the middle; they are often comparatively long and there

is a decided trace of a central nodule. The keel appears to be

very eccentric — 1 have, however, only in a couple of instances

seen the species in valvar view, cfr. fig. 12 d — so that there

seems to be a connection with the forms which are related to A'.

duhia W. Sm.

Seems to be a genuine plankton form. It is (with us I only

slightly siliceous and often occurs in pairs, (juite rarely also in short

chains of several links.

Distribution: Aictic and boreal coast form. Known from

Greenland, Spitzbergen, the Barents Sea, (S/S Heimdal 1900, ",;.

71" 48' n., 49" 38 east, in small numbers, the same form as with

us) and the Kara Sea. Cfr. 1)k Toni (L. 50, p. 513) who men-

tions it as occurring also on the coasts of Great Britain.

N. hilohata W. Sm.

W. S.M. L. 134, p. 42. pi. 15. f. 113. VH. Synopsis p. 175,

pi. GO. f. 1.

Occurs very seldom and only singly. Hardly a true plank-

ton form.

Distrihittion : Widely distributed on the temperate European

coasts of the .\tlantic.

iV. frigida Grit;.

Cl. and Gkln. L. 48, p. 94, pi. 5, f. 101.

Rather rare and always in small numbers, there is a form
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which coi responds to the illustration mentioned whei-e there is ijixeu

a front view of this species. Besides typical forms, others also

occur which are hardly any broader in the middle.

I have not seen this species in valvar view. It seems unlikely

that my species should have the characteristic form of valve as

illustrated by Oestrup, L. 1.38, pi. 8, f. 99 a— e.

Distribution: Arctic, neritic form, known from Greenland, the

Barents Sea and the Kara Sea.

N. arctiea Cl.

(PI. VI, fig. 1.5).

Cl. L. 26, p. 21, pi. 1, f. 21. 22.

Rather frequent, but always in small numbers, there occurs a

species wliich it has been difficult to determine with certainty.

It was noticed both in 1899 and 1900, but only during the

inflow of diatoms, and is only entered in the tables for 1900, under

the name of N. recta Hantzsch, which is, however, a wrong' one.

I thought afterwards that it might perhaps be a straight form of

the high arctic species N. lævissimu Grun., but finally held to the

designation ^V. arctiea Cl.

I have also here observed a number of forms which are more

like each other- than the corresponding ones of N. hyhrida.

The keel is very eccentric, the puncta very Uttle lengthened

in width, 7V2— 10 on 10 |i, the two in the middle being more widely

separated and there is a ti-ace of a central nodule. The valve is narrow

lanceolate, acuminate.

The cell in side view is long and narrow, linear, somewhat

broader in the middle, with truncate ends. The connective zone

longitudinally striated.

Varies much in length, 60—100
ij.,

the cell is 7—12 \i. broad

in side view, the valve 4—5 |j. broad.

Strangely enough no striæ were to be seen. All the specimens

I examined were, however, thin walled.

Seems to be with us a true plankton foi'ui.

Distribution: On the north east coast of Siberia (Cape Wan-

karema) and Da\1s Strait. Probably an arctic coast form.

N. angularis W. Sm.

(PI. VI, fig. 14).

\V. Sm. L. 134, pi. 13, f. 117. VH. L. 88, p. 177, pi. 62,

f. 11-14.

Not a true plankton form. Cfr. the chapter on bottom samples.

Rare and scarce dui-ing the diatom inflow a little form occurred

(PI. VI, flg. 14, a, b), which answci's well to A^. angularis

var. karlana Grun. (L. 48, p. sy, pi. .5, f. 100). Length 36—
54 |i..

(Lille Molla, 'A 1899; Seivaagcn, Vj 1900).

A'. spalhtilatH Breb.

Lkki;. in W. Sm. L. 134, I, p. 40, pi. 31, f. 268. VH. Synopsis

(L. 88), p. 177, pi. 62, f. 7— 8.

Very rare and only singly.

Not a genuine plankton form. Occasionally found in bottom

samples. fCfr. the cori'csponding chapter).

N. lanceolata W. Sm.

W. Sm. L. 134, I, p. 40, pi. 14, f. 118. VH. Synopsis (L. 88),

pi. 68, f. 1—4.

Like the pi-ecedinff species.

PI. VI, fig. 13 represents a very small form, which answers

very well to A'. lanceolata var. p/jgmaea Cl. L. 45, p. 481; L.

26, p. 22, pi. 1, f. 19, 20.

Length 30 |j., breadth 4 [i.. The keel puncta are small and

close together, about 14 on 10 |jl, the two middle ones more vndely

separated, with a trace of a central nodule between them.

Tills form which occurred '/* 1899 Lille Molla can, however,

hardly belong to N. lanceolata on account of the keel puncta being

so close together and also because of the distinct trace of a cen-

tral nodule. Cleve mentions this form from Cape Wankarema and

Davis Strait.

N. longissima (Breb.) R.^lfs

Rai-e and occurs only in small numbers.

N. closterinm (Ehrb.) W. Sm.

Of very rare occurrence in the samples.

It does not seem possible always with certainty to distinguish

between this species and X. longissima.

Hardly a genuine plankton form.

Distribution: Common temperate coast form, widely distributed

on the coasts of Europe.

N. Mitcbelliana Greexl.

Greenleaf L. 73, p. 107.

Only noticed a couple of times.

Not a genuine plankton form.

II. Siirirelleæ.

^inriri'lla Turp.

S. tastiiosR Ehrb. and S. lata W. Sm.

are not genuine plankton forms. Cfr. the chapter on bottom samples.

CampylodiMciiK Ehrb.

C. Thuretii Breb. and C angularis Greg.

occur frequently in plankton samples and now and then not in

small numbers, but they must, nevertheless, without doubt be looked

upon as 'being accidentally brought in, as they are rather com-

mon in bottom samples.

C. Ealfsii W. Sm. is also rather often found in plankton

samples.

12. Cocconeideæ.

<'0<M'OIIt'lx EllRB.

C. .«iciitellnm Khrb., C. pinnata Greg, .ind C. costata Greo.

occni' only seldom and singly in plankton samples, and are probably

accidentally brought in from fixed algae.

(Refer to bottom samples).
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13. Achn.nitlicæ.

AcliiiHiitlieM
I'

Wrongly entered in tlie tables as .1. Urniat^t Gkin.

.1. tæniiita (Jkax L. i;:,, p. >). pi. 1, f. 10?, non (Juis. [.. 4S,

p. 22, pi. 1, f. 5.

In long, very compact chains, which strongly remind one of

Fi-agUaria oceanica and also show a similar comparatively coarse

striation in side view.

I have only once succeeded in seeing the valve from above,

and then it was very evident that the species must be another than

(iRUNow's, the distinct striation being also a proof of this.

A. tæniafa in the various publications on plankton seem to be

ditferent species, and one of them is probably the same as the one

I have found. As I have not clearly seen the otiicr valve, 1 will

not venture to settle the species more definitely.

The genuine Achnanthes tceiiiata Grun. is, however, ([uite

another species. By the kindness of the Riksmuseum in Stock-

holm. I have been enabled to examine the original preparations of

bottom mud from the Kara Sea (cfr. Gruxow 1. c). I have also

had an opportunity of finding the species in some of the mud

collected, and in this way I have become convinced that the spe-

cies really does — as mentioned by Clevk — form long, compact

chains (PL VIII, fig. 27).

Grunow's illustration, which is very correct, very considerably

resembles Navicida Vanhoffeni Gran.

There are, doubtless, here very closely related species, but they

form probably two, perhaps even three, quite distinct series. In

this case, as so often, a remarkably large quantity of species is found

in the arctic diatom plankton.

There are at least here four Achmoithes species wliich must

be kept distinct. Fh'st we have Grunow's Achnanthes tceniatu,

which is comparatively thick-walled and strongly siliceous, and can

therefore, hardly be the same as that which Oestrup mentions and

illustrates (L. 139, pi. 2, f. 15) his being exceedingly thin-walled. Then

we have the closely allied species A. (tæniata var.?) hyperborea

Grcn. L. 83, p. 50, pi. 1, f. 4, 5. As far as I can see, this is

the same species as I have illustrated pi. VIII, f. 28, from 71"

48' n. lat., 49" 38' e. long. "'A 1900 (Barents Sea, S S Ilcimtlal,

a sample kindly given me by Dr. Gran).

To these must be added the form which I have found in our

northern coast plankton and Oestrcp's from Greenland.

Rather rare, but occurs in very long chains, only found durinir

the inflow of diatoms in spring.

JJistribution: A. tæniata is an arctic, neritic species (Green-

land, Spitzbergen and Kara Sea), which also appears to occur

occasionally in large numbers in the Baltic Sea.

14. Naviciileæ.

>'avii'iila KoKY.

A', directa K.m.ks.

A. ScHM. L. 128, pi. 47, f. 1—.").

Rather frequent durint;- tJie inflow of diatoms in spring;

but seldom occurs in any (luantity. Is most likely a genuine plank-

ton form.

Distribution: Widely distributed in various forms on the coasts

of tiie Atlantic, right up to the arctic region.s. Also on the west

coa.st of Norway (spring, I'.iou).

N. karianit (!hln.

(IM. VII. tit'. 'i\).

Ci-. and (iRiN. L. 4s. p. .{'J, pi. 2, f. 44.

Under this name, a .species is entered in the tables which

occurred fre([uently both in 1H99 and 1900, but only at the time

of tiie inflow of diatoms, and seldom numerous.

It is very thin walled, and most likely is a genuine plankton

form. It has the usual two chromatophores, one on each side (jf

the connective zone, .symmetrically situated.

This form does not, however, answer well to the |trincipal

species and the illustiation referred to, but very much better to

N. frigida Grun. L. 83, p. 51, pi. 1, f. 25, which Cleve (L. 25)

considers to be a variety of X. kaiiana.

The form which I have observed is, at any rate, closely allied

to N. kariana. The same form occurred in the sample before

mentioned from Barents Sea, S/S Heimdal, 1900, (cfr. under follow-

ing species) in which the more thick-walled forms answered very

exactly to N. frigida. Such a form is illustrated in pi. \'ll,

fig. 21.

Distribution: N. kariana seems to be an arctic, and boreal

neritic form, which also occurs in the North Atlantic. It is known

fiom Greenland, Jan Mayen and the Kara Sea. The same form,

which was found in the plankton from the northern coasts, also

occurred in the spring 1900 on the west coast of Norway.

I have a few times noticed delicate chains of a diatom which

is probably a Navicula, and very likely the species .just mentioned

(N. frigida). The chains were much twisted. (Fl. VII, fig. 21 f)..

N. Vanhoffeni (iRA>.

(IM. VII, ti'r. 22).

N. septentrionalis Cl. L. 40, non Oestb.

Frequent during the inflow of diatoms in spring, occasionally

in large numbers. Otherwise absent.

I should think it rather certain that this species is not a

genuine Naiicula. As I cannot, however, at present find any better

place for it, I have entered it under its usual name. In the tables,

I tried at first to distinguish between N. feptentriounlis and N.

Vanhoffeni, as these are ordinarily understood, but I had to give

it up later, and this is the case in the tables for 1900.

At any rate, there is only one species in the plankton under

consideration. It is narrow boatsliapcd ; but as the connective

zone is very slightly siliceous, it does not stand being treated with

acids (but very well being ignited on cover-glass) and it is, there-

fore, very difficult to get a valvar view of it.

As Gran (1. c.) mentions two species and under A', septentrio-

nalis remarks that it may easily be recognized in side view by

the plain stauros, it seems to me that the central nodule here sug-

gests the possibility of a stauros, which perhaps does not exist.

Gkan does not illustrate any central nodule in side view in his

figures of N. Vanhoffeni (f. 32 b). This nodule is, however, plainly

to be seen on specimens in my material, which in every respect

(when seen as chains) answer so remarkably well to N. Vanhoffeni

that I have not the least doubt that they really belong to this

species. With regard to the spaces between the links of the

chains, tliey are, to be sure, most often seen in specimens, pro •

14
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ved in formaline, wiien tliey liave not been ignited on cover-glass;

but tliey may be wanting and sometimes be alsp very distinct in one

and the same chain. It appears to me, however, that they become

smaller and may even disappear altogether during the process of

igniting. They are, howevei', also often wanting in specimens pre-

served in formaline.

It has not hitherto been possible to see any definite structure.

Cleve, who considers this species to be identical with Osteup's

X. fcidentnoncdis. has also mentioned that he has not been able

to dissolve the structure. I have examined numerous specimens,

most of them in side view, and have noticed a narrow linear stau-

roslike marking, which, however, was very indistinct, but I have

not been able to discover anything further.

Rather freijuent during the diatom inflow in the spring, some-

times numerous; otherwise wanting.

Distribution: Arctic coast form, known from Greenland and

the Barents Sea (Heimdal 1900, cfr. Gran L. 70, p. 182). Accord-

ing to Gran (1. c.) N. Vanhuffeni was very frequent in the Siger

Fiord in Yesteraalen "A 1901. Not observed on the west coast of

Norway. According to Cleve (L. 40, p. 333) also found in the

r.altic.

N. pelagica Cl.

(PI. Xn, fig. 23).

Cl. L. 26, p. 11, pi. 1, f. 9.

Was not so very I'ai'e in the plankton 1899. Only found in

1900 in one of the samples: The Salten Fiord, V4, 0—330 m.

I have never succeeded in finding this species in material pre-

served in alcohol oi' formaline. I only know it from slides, where

it has been ignited on cover-glass, and have never seen it in valvar
j

view. It answers fully to Cleve's description and illustration, so

that there can hardly be room for any doubt as to its being cor-

rectly determined.

The peculiar „hairs" are, according to ray opinion, fragments

of the complex connecting zone and probably appear only after

being ignited on cover-glass (or treated with acids, which, however,

seems to destroy the cells). Is certainly very closely related to

N. Vanhoffeni.

Distrihutiun : Arctic species, probably, like the foregoing, a

coast form. Hitherto only known from Baffin's Bay, Davis Strait

and the J3arents Sea (S/S Heimdal ''A 1900, r).

Ktanroiieiis septentrionalia Gkun.

(1=1. vir, fij.-. 24).

Geunow L. 83, p. 53, pi. 1, f. 48. Navicula septentrionalis

Oestk. I^. 139. p. 317, non Cl. L. 40; nee Cl. L. 48, p. 3, De
TuNi 1^. 50, p. 126, A. Schmidt L. 128, pi. 6, f. 37. Lihellus?

seytentnonalis Oestu. L. 138, p. 439, pi. S, t'. 97.

This species does not occur in our noi'tliorn plankton. As be-

fore mentioned, the species which Cleve several times (e. g. L.

40) mentions as Navicula neptentrionalis Oeste., is identical with N.

Vanhoffeni Gean, at any rate, in part. Judging from his remark

on the contents of the cell (L. 65, p. 9) it would seem that Gean
also considers a form whicii is closely related to A^. Vanhoffeni to

be N. se}Aentrionalis Oeste., as he describes the contents of the

cell in both cases as being the same. Stauroneis septentrionalis

Gkun. has, however, quite another inner construction (v. below).

As mentioned under the foreg-oing species, I earlier also conside-

red a form to bo Xaricula septentrwnal'is, which I afterwards found

impossible to definitely distinguish from N. Vanhdffmi. Prepara-

tions ignited on cover-glass (not treated with acids) always answer

well to the description of N. sejjtentrionalis, as the central nodule

then becomes very distinct, and the spaces between the cells — as

before mentioned — generally disappear.

A careful examination of the ends of the valve — cfr. pi.

VII, fig. 22 and 24 — will show that there is, however, here a

question of two very ditferent species, for Oesteup's illustration never,

in this respect, corresponds to the appearance of N. Vanhoffeni.

as I have had ample opportunity of seing in numerous preparations

of the latter.

It is easily explained that Oesteup's species might be confused

with i\'. Vanhoffeni. as he — although very much in doubt, as he

has himself observed — refers the species to the genus Lihellus.

Soon after he changes the name of the genus, probably because

Cleve in the meanwhile (L. 26) has referred it to Xavicida.

Oesteup neither illustrates nor mentions the connecting zone as

being complex. As, however, the almost simultaneously discovered

N. Vanhoffeni has a distinct complex connective zone, and was

also found to occur as a pelagic species in long chains, it was very

easy to confound these two species.

For the first time I was aware that a species exists, which

answers very precisely to Oesteup's drawing, by the pi'eviously

mentioned plankton sample from the Barents Sea (S/S Heimdal,

"/o 1900). Gean mentions this sample in his last work (L. 70,

p. 147 j and enters both K. Vanhoffeni and A. septentrionalis

Oeste. from this place. There was, however, in this sample, a

larger species with the same characteristic chromatophores as in

N. Vanhoffeni and also with a distinct stauros, which was easily

seen in watei'. As far as I can see, this must be a new species,

which I have described below.

That the species represented on pi. N'll, f. 24, is the same as

Stauroneis sepAentrionalis Geun., I see no reason to doubt, the

more so as they were both found in the same waters. (Geunow's

species was found on the ice on the west of Novaja Semlja). The

species seems to have a partiality for the neighbourhood of ice.

As it has not previously been found as a pelagic species in

chains, I adjoin the following short description.

N'alve linear, more or less distinctly cuneate towards the ends,

which are either broad and rounded or almost square. Length

22—27 II., width 4—51/2 \^.

Thei'e is a distinct central stauros, \\hich does not reach right

out to the sides of the valve, bounded by two lines, which are

parallel nearly out to the edge, where tliey ai'e clearly divergent.

Between them near the margin are 1—2 short, coarse striæ, simil-

arly radiating. The rest of the valve is transversely striated; the

striæ, however, are only seen with difficulty, with the exception of

those which are more widely separated in the middle. Forms long,

firm chains where the cells lie very close to each other, also at

the corners. On being ignited on cover-glass the chains break and

the ends of the cells become slightly separated from each otiicr.

(Cfr. pi. VII, f. 24.)

Contents of the cell: As far as can be seen from the pre-

served specimens, from the central ])rotoplasm mass in which the

imcleus lies extend upper and lower arms (probably 4 in all. 2

upper on either side and two lower). Whether these unite to form

the usual chromatophores A\liicli ai'c found on the connecting zone

in the genus Navicula, I have not been a1:)le to decide. But the
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remarkable eoiitents of the cells of .V. ]'ii)ihoff'ciii are at any rate

not found here.

Achnanthes hypeiborea Grun. is a puzzlingly similar species.

(^RiNow mentions too that Stanroneis scptentrioiialis mi^fht pei'haps be

the lower valve of an Achnaiithes. It appears, however, that he, both

in this instance and with regard to Achnanthes tæniata, at once

came to the correct conclusion.

As before mentioned, Achnanthes hyperhorea was also found

in the sample from the Barents Sea, but only in small numbers.

.Tudginy' from my experience, it would seem possible that there

is yet another species, answeriHg to N. septentrionalis Oestk., to

be found in the bewildering wealth of species in the arctic, neritic,

diatom plankton. As, however, the ditference between Oesteup's

species and Stanroneis septentrionalis seems to be so slight, I have

thought it best at any rate for the present, to consider tiiem to be

synonymous.

Stanroneis Grant Jorg. n. sp.

(PI. VII, fio;. 25).

Forms chains in which the cells touch each other except to-

wards the ends, where the cell in side view appears to be narrowed

off uniformly (outlines arched).

On being ignited on cover-glass, the connection is still further

severed, so that the cells only touch each other in their middle

half (more or less). The ends are sharply bent so that the cells

of the chains in material preserved in alcohol look as if the ends

were cut off in a straight line by a sharp knife.

There is a small central stauros, bounded by two parallel lines.

No other structure was seen on the valve.

The connecting zone complex as that of Xnrirula Yanhoffcni.

As in the latter species, the connecting complex membranes are

seen between the ends of the cells. They are, however, as a rule

rather indistinct.

The contents of the cell are generally speaking the same as

in Xavicida Vanhoff'eni, with which species Stmroneis Grani is

very nearly related.

Length .54—57 |i.

I have not been able to identify this species with any of those

hitherto known. It may perhaps be the same as that which

Gran L. 70, p. 147, mentions from the Barents Sea, ^'A 1900, as

Xaiiciila septentrionalis. It does not, however, appear to be iden-

tical with the one which he mentions from Greenland L. 65, p. 9,

as the above species is considerably larger.

Moreover, the only species with which, according to my opinion,

it would be possible to unite it, would be Statironeis pdlucida Cl.,

which species is mentioned by Cleve from Cape Wankarema (L.

45, pi. 35, f. 10). Cleve's illustration, however, resembles it very

little; the species is though, according to Oestrup (L. 138, p. 440)

exceedingly variable.

Occui'red singly in one sample: Poi'sangerfjord, -'ji 1899,

—75 m.

Distrilmtion: Hitherto otherwise only known from the Barents

Sea, 71» 48' n. lat., 49» 38' e. long. (S/S Heimdal "'/s 1900). I

have also seen a short chain from the Kara Sea (the Swedish

Jenissei expedition, 1875). In this slide, tiiere was also a short

chain of the species which 1 have entered as Stanroneis septen-

trionalis (iiu-N.

Sriiiy.ononia (irevillvi An.

Only by accident brouglit in with liigliei' algae. Common
amonii' bottom algao on tiio west coast of Norway.

l*l<'iirwsiU'iiiii W. Ssi.

P. angulatum (Quek.) W. Sm. and P. Normanni Ralps (= P. affine Gkin.)

Not genuine plankton forms, only accidentally brought in.

The latter species is very frequent in l)ottom samples.

Also occur now and then singly in the plankton P. formosum

W. Sm. and P. balticum (Ehhb.) W. Sm.

P. tenerum Jorg. n. sj).

(PI. VII, rig-. 17).

P. Stiixbergi Cl. L 48, p. 54. pi. 4, f. 74 (?).

Under this name, a species is entered in the tables which cer-

tainly is a genuine plankton form, as in some of the samples

(Rombakeu 72 and Skjomen Va 1899) it was quite common, and

occasionally occurred in large quantities. It was also now and

then found durhig the inflow of diatoms in the spring, especially

in 1900, but then always in small numbers.

The species corresponds so well, in all important points, with

P. Stuxbergi Cl. and Grux., that I have been in doubt as to

whether or not it should be entered under that name. Finally 1

came to the conclusion that I ought to do so, as will be seen on

reference to the tables for 1900.

There were, however, chiefly three things which made me
provisionally enter it as a separate species. First, because it is

one of the few species of Pleurosigma which is really planktonic;

secondly, it is very thin walled and is easily deformed when ignited

(a fact not mentioned with regard to P. Stuxbergi) and Anally,

Cleve classifies his species under the di\1sion Ehoicosigma (L. 24,

p. 41), while I was convinced by examination of preserved material

that, seen in side view, it is not bent.

When ignited on cover-glass, it loses — as already mentioned —
its shape, and I have often seen specimens which, after being

treated in this way, give the impression of being a Rhoico-

sigmu.

Distribution of P. Stuxbergii: Greenlanil, Frantz Josepli's Land,

Kara Sea. Probably an arctic coast form.

P. delicatiilum W. Sm.

(PI. Vir, a-r. 18).

\'ery like P. kurianum Grun. L. 48, p. 50, pi. 3, f. (59,

wliicii is referred as a vai'iety to P. delicatulum W. Sm. by Gru-

Now with some doubt, and to P. elongatnm W. S.m. by Cleve. It

is also veiy like P. fallax (Grun.) Perag., which is considered a

variety of P. ehngatum both by Cleve and Grunow. These forms,

however, all ditfer from the one obsei-ved by me by the transverse

striæ being closer than the oblique ones, while the contrary is

rather the ca.*e in my form.

Very rare: *U 1899 Folstad, 0—3 m. \'ery closely allied

forms also occur, but always very sparsely (and only during the

diatom inflow I.
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P. tenitissimum ^^'. Sm. vav. byperborea Grin.

(PI. VII, fig. 19).

Geun. L. 48, p. 58, pi. 4., f. 77.

Answers well to Grunow's illustration and description, but is

also very like P. Spenceri W. Sm. var. borealis Geun. 1. c. p. 60,

pi. 4, f.'79.

Very scarce and i-are: Lille MoUa, 'A 1899, near the surface;

POlstad 74 1899, 0—3 ni.

Distrihutimi : The Kara iSea.

P. fasciola (Eurb.) W. Sm. ami P. teniiirostre Ghun.

Both these species, the latter of which is considered to be a

Ibini of the former both by Cleve and others, occur occasionally

during the spring diatom inflow, but alway.s very sparsely. It is

doubtful if these species really are plankton forms. P. tenitirostre

seems to be the more frequent.

Strange to say, 1 once saw oblique striæ very close to each

other (but only in one direction), closei- than the transverse striæ,

about 27 on 10 ix. The transverse striæ were only discernible near

the raphe, about 20 on 10 \i-. Longitudinal lines were only to be

seen at the ends, somewhat wslvj (PI. VII, f. 20).

Generally speaking, striæ were not seen in the specimens

(which were thin walled), so that I cannot decide whether the

difference mentioned bet\\een I\ fasciola and P. tcnuirostris holds

good with us or not. At any I'ate, the shape of the latter species

is very characteristic.

Distribution : P. fasciola is widely distributed on the European

coasts. P. teniiirostris is an arctic form, known from Greenland

and the Kara Sea.

P. uaviciilacemu ISrkd.

Not a genuine plankton form. Refer to bottom samples.

Rlioicosignia arcticum Cl.

Rare and scai'ce. Hardly a genuine plankton form. Seems to

be a fre(|ucnt bottom foi'ni on the west coast of Norway, and pro-

bably also iin tiie north coast. Refer to bottom samples.

Auricula complexa (Gueg.) De T.

Only once found, singly: Rombaken "/• 1899, — 40 m.

Distribution: Tlic coasts of Great Britain. Rare on tlie west

coast of Norwav. Also mentioned from Barbadocs.

11. IE>e3r±ca-±i3_±ales.

I. Proroccntraceae Sikin.

Proroceiitriiiii micnns Kiiun.

Only once found, very scarce: Henningsvær, '"A 1899, 0—
180 m. On account of its small size it goes through the net.

Distribution: Probably a coast form from the temperate

European coasts of the Atlantic and its arms. Known from the

North Sea, (from the English Channel, not rare. May 1903 L. 18,

IV), Skagerack, the Baltic and the west coast of Norway, here

rather scarce. Probablv brought to us from southern coasts.

IkiiiopliyMis Ehrb.

D. acuta Ehrb., .Jorg.

.TuKG. L. 91. p. 28, pi. I, f. 2.

Rather common in the samples, but always rather scarce.

Distribution: Seems to be a northern, but not an arctic, form,

which is frequent both in the open sea and on the coasts. Kno\\n

from the watei-s between Norway, Scotland, Iceland and Greenland

as well as from the North Sea, Skagerack and the Baltic. It

appears to be stationary on the west coast of Norway and near the

Faeroe Islands and Iceland, probably also on the northern coasts

of Norway, where it has been found at several places by Gkan

in the summer and autumn months. (Cfr. Gran L. 67).

D. uorregica Clap, et Lachm., .Jorg.

JuRG. L. 91, p. 29, pi. 1, f. 3—6.

Occurs in many of the samples, but always in small lunnbers.

Distribution: Not sufficiently known. The species, however,

appears mostly to have the same distribution as D. acuta. Seems

to be a northern form. Known fi'om the North Sea (from The

English Channel, r May 1903), Skagei'ack and Cattegat, Scotland,

Jan Mayen and the west coast of Norway, where it is found, but

only sparsely, during nearly all the months of the year.

D. acuminata Clap, et Lachm., .Jorg.

J(')EG. L. 91, p. 30, pi. I. f. 7—9. D. Vauhoffhii Ostenf.

Very rare and scarce.

Distribution: Not sufficiently known. Seems to be a northern

form, but scarcely native with us. Rather frequent on the west

coast of Norway in the summer and autumn (of 1898), but gener-

ally scarce. Also known from Greenland, Iceland, the Faeroe Is-

lands (very rare) and the Baltic Sea (Levandee).

Perhaps it comes to our west coast from Iceland.

D. rotuitdata I'lap. et Lachm.

D. Michaelis auct p. p.

Rare and scarce. Found in small numbers by Gran (L. 67)

at several places on the nortiiern coast of Norway in the mont lis

of July—Octobex 1898—99.

Distribution: Seems to be a northern, oceanic form. KnoA\n

from the North Sea (southwards to the English Channel, r in I'c-

bruary and May 1908), Skagerack and also mentioned from tiie

Baltic. On the west coast of Norway in the months of April—De-

cember 1898, always in small numbers.

D. bomunculus Stein.

Stein L. 13.'), pi. 21. f. 1—8.

Only found in one of the sanii)ics (two indi\'iduals). Helligvær

1-/, 1899, 0—50 m.

Distribution : Widely disti-ibuted in the warmer parts of tiie



teiii|ieriite Atlantic, and only occasiunally and cMcptionallx carried

as lar north as Lofoten.

Docs not occnr on the west coast of Noi'wav.

l*«Ml«tlaiii|»a>> ji:ilmii,cs Stkin.

Very rare and only singly: The Vest Fiord I, '',i 1S99

0—50 m. and 0—180 m.), Tranodybet -/z 1900, 0— (i(iu m. and

The Folden Fiord "/-i l^'OO, 0—530 m. With us a foi'ni which is

only accidentally and exceptionally broui;ht in from the south.

Disiribittioii : Oceanic form, widely distributed in the tropical

and temperate parts of the Atlantic, northwards in the summer

(cfr. Clevi: !,. lu, p. 27r,) right up to near Iceland. On the west

coast ot Norway very rare and only singly. Seems to be cosmo-

politan in all the warmer seas, as it is also mentioned from the

Mediterranean, the Ked >Sea. the Indian Ocean and the Pacific

Ocean.

Oxvtoxi diplocoitns Stei.n

Only one specimen found (therefore determination not fully

reliable): The Skjerstad Fiord V, '74 1900, ti— 420 m.

Like the foregoing, an accidental southern form.

Distribution: Southern oceanic form, from the warmer parts

of the temperate Atlantic. On the west coast of Norway also only

once found in 1898.

P.vi-opliarn.>< horologium Steix.

Kare and scarce; found, however, in several samples. Seems

to be entirely absent during the spiing diatom inflow; then it was

only found in one deepwater sample from one of the flords: The

Folden Fiord 7* 1900, 500—400 m.

Distribution : Southern form, according to Cleve, properly a

tropical oceanic foi-m. Probably has a wide distribution in the

warmer temperate waters of the Atlantic. As it is easily over-

looked, its distribution is hardly yet quite sufficiently known.

Its comparative fi'equency on the coasts of Norway might sug-

gest either that it is able to thrive well in the coast waters at

our latitudes, or that thci-c are two diti'erent species of which the

one is a tropical oceanic one not occui'iing with us.

<Mon.vanlax spinifera (Dies.) Clap, ot Lachm.

Very rare and scarce, only found in some few of the samples:

The Ogs Fiord, "A 1899, 0—90 m., in the sea off Senjen 1^4

1899, 0—80 m.. Hola =73 1900, 0—50 m.; Bålstad I, ='/:. 1900,

0-50 m.; The Skjerstad Fiord XII, 0—500 m.

Distribution : Is considered by Cleve to be a neritic species.

There seems to be, judging from Cleve's accounts (L. 40,

p. 249), two different species, a boreal or ai-ctic species and a more

southerly one, which is probably oceanic. Its occurrence on our

northern coasts also suggests that our species is oceanic.

Grax (L. 67) mentions Gonyaidax spinifera as occurring in

small numbers in the Eids Fiord (Nordland) in the months of

July—September 1898—99.

Two species occur also on the west coast of Norway (cfr. E.

Jokuensen 1.. 91, p. ;J4). The lesser of these is al.so found in the

Baltic.

l'loto«-<>i'aliiini rttiviihiUim {Va.sv. .t Laciim.) Bltschi.i.

Very rare and genei'ally in small nnmheis. As it is, however,

so small that it is not retained by the net, it is probably found

more frequently than appears.

Was found in 1900 principally in deep water samples.

Distribution: Not sufficiently known. Is considered by Cleve
(L. 40, p. 277) to be a neritic northern or arctic form. It is found

most frequently on the American side. On the west coast of Nor-

way in 1898, generally A-ery scarce.

i>i|>lo|>Nalis Icnticitla liKm.ii.

Rather fre(iuent, especially in tolerably deep water, often i-ather

numerous. Seems to be altogether absent during the spring diatom

inflow. Gran (L. fi7) found it at several places on the northern

coast of Norway in the months of .July—October 1898—99, but

generally in very small numbers.

Distribution: According to Cleve, a southei-n oceanic species,

widely distributed in the warmer parts of tlie temperate Atlantic.

Also known from the North Sea (from The Enghsh Channel, Feb. and

May 1903) and the Cattegat. Rather frequent on the west coast

of Norway (1898).

Peridiiiiaiii Ehub.

P. depressiun Bail.

Very frequent, often in quantities. Much scarcer during the

.spring diatom inflow. Grax found it at Bodti and in the Eids

Fiord in the months of July—October 1898—99 frequently.

Distribution : Seems to be an arctic and boreal neritic species,

which is stationary both on the noith and west coast of Norway.

Widely distributed in the colder pai't of the northern Atlantic,

chiefly on the coasts, from the American side, to Greenland, Ice-

land, (Faeroe Islands, the North Sea), NorAvay and right up to

Spitz-bergen and Novaja Semlja.

P. oceanicum Vami()f.

Surely a good species.

Was not so rare in 1899, but always in small numbers. Not

noticed in 1900. Absent during the spring diatom inflow.

Distribution: Southern oceanic species which, according to

Cleve is widely distributed in the warmer part of the temperate

Atlantic, and penetrates northwards right up to Greenland. Very

rare and scarce round the Faeroe Islands and on the west coast

of Norway. Also known from the Red Sea and the Indian Ocean.

P. divergens Ehbh.

P. knticitlare (Eiirb.) Jurg. L. 91, p. 37.

As this .species is now in most works on plankton mentioned

under the name of P. divergens Ehrb., I have, at any r^te pro-

visionally, found that I ought to use this name instead of the more

explicit one, P. hmticidar.'. I hope in a later Avork to be able to
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give a more detailed description of tlie species of Pendimm which oc-

cur on the coasts of Norway, but as this work is, as yet, only in its

beginning, I have tried as far as possible to use the accepted names,

even if I do not always agree with them.

Common, often in quantities, except during the spring diatom

inflow, when it is rather rare and scarce. Gban found it at several

places on the northern coasts of Norway in the months of July-

October 1898—99.

Distrihution : According to Cleve, this is a southern, oceanic

form, widely distributed in the warmer part of the temperate At-

lantic, northwards to Iceland, Scotland, the North Sea, Skagerack,

Cattegat, the west coast of Norway and (sometimes) I'ight up to

Spitzbergen.

It is stationary on the whole of the coast of Norway, and

especially on the west coast frequent in the summer and autumn.

P. conicum (Gran) Ostenf. et Schm.

OsTENF. at ScHM. L. 117, p. 174. Gkan L. 70, p. 189, f. 14.

P. divergens var. conica Gran L. 67, p. 47. P. lenticulare v.

Michaelis (Eheb.) Joeg. L. 91, p. 37.

Undoubtedly a good species.

Occurs in rather a large number of the samples, but quite

exceptionally in any quantity. Gban found it in the Eids Fiord

(Nordland) in rather small numbers in the months of July—August

and October 1898—99.

Distribution : Gkan (L. 70, p. 190) considers it to be a tem-

l)erate Atlantic oceanic form, which also seems to agree to my
material. On the west coast of Norway it is found all the year

round, but generally only in small numbers. Found in the English

Channel (February and May 1903), off Scotland, in the North Sea,

the Skagerack and Cattegat and the Baltic, as well off Beeren

Eiland (very sparsely).

P. pentagonuiu Gran.

Gran L. 70, p. 191, f. 15.

1 know this form very well from the west coast of Norway,

where it occasionally is abundant, but I have been in some doubt

as to whether it should be looked upon as a young, undeveloped

form or a special species.

Occurs rarely and in small numbers, but is possibly overlooked.

Distrihution: Not sufficiently known. Gran is probably right

in considering it to be a northern form. In 1898, it was occasion-

ally abundant on the west coast of Norway.

P. pallidum Ostknf.

Ostenf. L. Ill, p. «(i; L. IKi, p. 581, 582, f 130. 131.

P. pelhicidum (Bergh) Jorg. L. 91, p. 38. Gran L. 70, p. 186.

I agree with Ostenfeld in considering this species to be dif-

ferent from the following one but not with respect to the use of

the name P. pellurAdum (Bergh). As it is, however, excellently

described by Ostenfeld (]. c), it will be most practicable for the

present to use the names he does.

Rather frequent, but generally in small nunibei's. Found by

Gran at many places on the northern coast of Norway in the

months of July—October 1898—99, but only in small numbers.

Distrihution: Arctic and boreal (properly neritic?) species,

known from the North Sea (from The English Channel, frequent

in May 1903), Skagerack and Cattegat, the west coast of Norway,

Scotland, the Faeroe Islands, Iceland, Greenland, Jan ^Mayen and

Spitzbergen. Stationary on the west coast of Norway, especially

numerous in the summer months.

p. pelluciduiu Ostenp.

OsTENF. L. 116, p. 58, f. 129.

There are several species which are more or less allied, whicii

may easily be confused with this form. Besides, on account of its

minuteness, it easily, passes through the net, and is therefoi-e not

specially tabulated.

It was, however, only occasionally found in the samples.

Distrihution: Seems to be an arctic and northern temperate

(boreal) species, which is by Ostenfeld considered to be neritic.

According to Cleve L. 40, p. 268, it has been found at many

places on the American side up to Greenland and Spitzbergen.

Occurs also on the west coast of Norway (in April and May 1901).

P. pedimctilatum Schutt.

(PI. VIII, Hg. 29).

Shape: In dorsal view the upper half is broadly conical, with

a rather long cylindrical apical tube. The lower half is broadly

conical, the outlines showing a shallow sinus on each side and at

the lowest part. In side view the upper half is still conical, the

outlines of the lower being rounded, and then evenly narrowed,

most clearly on the posterior side, towards a broad, rounded lower

part. The dorsal half is larger and more prominent than the ven-

tral. The excurrent basal spines are somewhat nearer the ven-

tral side.

Girdle: The girdle in side view is almost in right angle to

the longitudinal axis. On the venti-al side the left end lies lower

than the right, about as much as a piece equal to the height of the

girdle. Definite radial rays (thickenings).

Basal spines: The basal spines are directed somewhat for-

wardly (towards the ventral side), especially the left one. Both

broadly alated, the ventral wing being all at once broader towards

the base, so that its contour turns almost at right angles to the

direction of the spine (as is the case in Podolampas palmipes). In

this way, in certain positions, the species appeai-s to have a short,

broad winged „foot" between the two others.

Contents of cell: The same in colour as in P. pidlidum.

Dimensions: Width 47 ii, heiglit 51 [i.. liasal spines 17 |i.

prominent.

As yet, I have only seen few specimens of this species. Nei-

ther am I sure that it is identical to Schutt's, so that I have

given a description, which, howevci', should only be taken as a

preliminary one.

The peculiar suddenly broadened wings at the base of the ven-

tral side of the basal spines are only seen with difficulty, but tlie

one which belongs to the left spine is easily seen when the spe-

cies lies on its ventral side with .the apical tube down (and the

spines up). As far as I have been able to see this wing on the

left spine is du-ected out towards the right, on the right one, on

the contrary, but little to the left, almost forwardly (ventrally).

The long apical tube has a vei'y characteristic form in Schutt's

figure. '^Phis form is also found in my specimens, but is due to

seams, not to the actual contour.

It may be a question as to whctlicr my specimens belong to

P. tristylum Stein, a species wlucli 1 do not know, but which, at
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any rate, cannot l)o iilcntical to P. iiclhic'uliDii |',Kii(iii. as nicntio-

irmI liy r.iTsciii.i (L. 111). /'. tnsli/hiiii r. tjnilu .Sciimiii. is lui-

donljtodly another speeies.

Very rare and very scarce; occmrrd tn-ctlicr with dccanic and

sontlicrn forms in Traniklybct /., 1!)00, (iou ni. Tiio same form

is very rare on the west coast of Norway: The Jiy Fiord of Ber-

>ren '7i 1901, O-iOO m.; Tlie Oster Fiord, % 1901, 25—50 m.,

1(1(1 •_'(!(• in. 1 liave also seen it IViim the Stor Fiord in Sond-

moi-f (S y Miciiael Sars I'.Mio. st. ;!. KK) .'id uw.

F. iwdiiucidatuni is, accordinij- to Ci.kvio, a sontliern tempc-

lato, oceanic species, distributed in the Atlantic from rather far

sDuth northwards to the neio-hhourhood of Iceland (rarely).

P. Steittii Juno.

.I.iuc. 1.. 91. p. .-JS. /'. Mirhaclis .Stein L. 135, p. 9, f. 9 —
11. non EnHii. Ci,. L. 40. p. 2GS.

Occurs in ([uite a larire number of the samples, but always

sparsely. The species seems to be absent during- the spring diatom

intiow. Accordini!' to Gran (L. G7) in small numbers in the Eids

Fiord and Ofoten in the months July—August 1899.

In the tables it is reckoned together with another smaller form,

w liicli is probably speeitically ditferent from the genuine P. Ste'mii,

and seems to have a more northern distribution.

D'tstribxition : Southern oceanic form, which, according to

Cleve, is widely distributed in the warmer (eastern) part of the

tempei-ate Atlantic, northwards to Greenland, Iceland and towards

iSpitzbergen. Very scarce round the Faeroe Islands. Also rare on

the west coast of Noi'\\-ay. where there occurs (at least) two diffe-

rent species.

P. ovatiun (PorcH ) Scbi'tt.

Fre{iuent, often numerous. Found by Gran on the northern

coasts of Norway, rather numerous at sevei'al places in the months

of . I uly—September 1898—99.

Distribution: Seems to be an arctic and northern temperate

(boieal), cliiefly neritic (?) species, which is known from the coasts

of Western Europe, the North Sea, Skagerack, Cattegat, the Baltic,

the west coast of Norway, the Faeroe Islands, Iceland, Greenland

and Spitzbergen. Stationary on the coasts of Norway, being es-

pecially common on the west coast in the months of April and ]\Iay.

Ccratinni Schrank.

As most of the easily recognized forms of C. tripos are now,

by almost all plankton investigators, mentioned as distinct species,

I have thought it best to do so too, as far as possible. I am, how-
ever, inclhied to think that by so doing we get a basis which is

ratiier uncertain. On tiie other liand, it seems that one really goes

too far when one considers all ,, forms" of Ceratimn tripos (e. g.

balticum and macroceros) as one species. As, however, the so-cal-

led species are very difficult to characterize well (naturally), the

result will be that there will be numerous species, and one gets

into a hopeless chaos, as we have already seen in the case of one

author. According to my opinion, therefore, the only practical so-

lution will be to set up as few „species" as possible, but to clas-

sily the divergent forms as „varieties". It will, I think, for the

sake of clearness, also be necessary to arrange the varieties in

groups, as more new forms are apjjcai'ing.

C. trii)os (0. K. !VIi;i.i,.) Nrrzsin.

('. I. 'J. hidfinnn iSciiirr.

Coinnion and generally in large quantities; durini.' the .spring

diatom intiow, iiowever, very much scarcer than at other times.

Found by Gran at several places on the north coast in the months
of July—October 1898-99, dually numerous.

/>i.'<fn/iiiliijn : According to ('levk, widely distributed in the

w aimer i)ait id' the temi)erate Atlantic, from whence it extends

noithwards. V'eiy fVeiiuent on the coasts of the North Sea, Skage-
rack and Norway; as an exception, as far north as Spitzbergen.

Stationary on the coasts of Norway.

The form which is found in the Baltic is, according to Ostex-
FELD, L. IIG, p. 58.3, 584, f. 132, 1.33, 134, somewhat different

to the North-Atlantic one.

(". Inicephalum (('r..) Cl.

('i,. L. 40, ]). 211. C', tripvs ntr bticephaJus Cl. !.. 40. p. .i02,

f. 5. ('. f. (ircuatum (Gouiik.) Jorg. L. 91, p. 44. pi. 2. f. II,

non C. (iriuutum GocRR. L. 63, p. 25, pi. 2, f. 42.

Seems to be a well characterized and little varying form, which
without (lifticulty can be considered as a separate species. Occurs
together with the preceding, and almost exactly corresponds to it

in freijucncy.

Distribution: In all important respects, hke the preceding

species; but appears to be more westerly. Seems to be absent

round the Faeroe Islands, and is much loss frequent on the west

coast of Norway than the preceding species.

C. bucepbalum (t'L.) Cl. rar. heterocampta Jokg.

C. tripos t arcuatutii formu heterocampta Jorg. I^. 91. p. 44,

pi. 2, f. 12. C. tripos rar. ariefinum Cl. L. 3G, p. 13, pi. 7, f. 3.

Not noticed in the samples from 1899; in .several .samples from

1900 and occasionally rather numerous.

Distribution: Southern oceanic species, according to Clevk
(L. 40, p. 209) widely distributed in the warmer part of the

Atlantic and also known from the Indian Ocean. Frequent on the

west coast of Norway in 1898 in the months of September—De-
cembei'; singly in February.

C. macroceros (Khhb.) Cl.

Fio([neiit and numerous (less so during the spring diatom iiiHow),

but much .scarcer than the t\\o foregoing species. Found on the

northern coast together with them during the summer and autumn

1898—99 by Gran.

Distribution: In the Atlantic, in all important respects like

C. bucqjhalum. Has not been found either round the Faeroe Is-

lands. All the year through on the west coast of Norway, but

much less frequent than C. tripos (maximum in summer). Occasion-

ally noticed at Spitzbergen (in the warmer waters). Also known
from the Indian Ocean.

C. intermedium (Jorg.)

C', macroceros fortna intermedia Jorg. L. 91, p. 42, pi. 1, f. 10.

C. tripos var. scotiea Ostenf. L. Ill, p. 57, nou ScHtJTT. C. hor-

ridum Gran L. 70, p. 194, non C. tripos var. horrida Cl. L. 46,

p. 302, f. 4.
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There is already a considerable accumulation of names (and

correspondiug- confusion?) in connection -with this form, which -will

be difficult to keep separate from the foregoing, as it, as mentioned

in a previous paper (J(')kgensen L. 91, p. 42), varies consider-

ably.

I cannot help discussing here once more, whether the names

above mentioned are justifiable, as the last change of name will

easily give rise to a state of chronic confusion.

I believe everyone except perhaps Ostenfeld, agrees that

Schutt's name ought not to be used. Even if the illustration re-

ferred to by Ostenfeld be taken as the principal figure (Schutt

L. 130, p. 70, f. .35, IV), it must not be overlooked that Schlttt

has in the same work at another place (p. 28, f. 20, IV c) illu-

strated the foregoing species as v. scotica. It was this circumstance

which made me decide to keep my own name instead of the one

already published by Ostenfeld.

Also Cleve (L. 40, p. 301) and Bruno Schr()der (L. 129,

p. 15) look upon Schutt's var. scotica as I do.

There must either be a printer's mistake in one or other of

iSchutt's two illustrations, or the name scotica must be used in

reference to a large series of forms.

In L. 112, p. 56, Ostenfeld enters Cerat. tripos r. horrida

Cl. as a form under C. t. v. ,.scotica Schijtt". He remarks that

its straight (not curved) apical horn brings it close to this variety,

and that the presence or absence of spines is a very varying and

unreliable character.

With this latter remark, I agree entirely (cfr. L. 91, p. 42

under C. t. m. f. intermedia). Judging from my experience, it seems

that car. horrida Cl. can hardly be kept distinct as a variety, and

it will be seen (L. 40, p. 227) that Cleve too has come to the

same conclusion. But Ostenfeld's reference to the straight apical

horn, must arise from some mistake (which I confess I find it

difficult to explain), as Clevf's figure (L. 46, f. 4) clearly shows

the curved horn which is typical for C. loiujipes Bail. (= C. t. r.

ti'i-gestina Schutt, cfr. under C. longipes).

All the forms illustrated by Ostenfeld, L. 110, p. 585, f.

136— 139, belong to my C intermedium, as was my earlier inter-

pretation of this form as a variety (1. c. where the forms are of

(Mjual value to the varieties in this paper, and the varieties equal

to the species here). C. intermedium in the tables is also taken

in this meaning, and includes all Ostenfeld's forms.

Strange enough, the same mistake is also repeated by Gran
(L. 70, p. 195) matters being brought to a head by the use of

tiie name C. horridum for the whole series of forms.

Cleve (L. 40, p. 225), on tlie contrary, enters rar. horrida

under C', t. var. longipes Bail.

Is the series in question to be considered as one species —
which, as mentioned above, will perhaps not be realisable — I

cannot see but tliat the name C. intermedium must be resumed.

Clevh (L. 10, p. 225) evidently considers the forms in ques-

tion to I)elong under C. maeroceros (in agreement with my previous

opinion).

On the whole, very frequent, almost precisely coiTcsponding

in fre([uency to C. marroceros, tliough sometimes a little scarcer.

Very scarce during the sprini

in 1899.

Distribution: Appears in

same as that of C', mucrucerus.

diatom inflow, altogether absent

all important respects to be the

In the Norwegian Ocean, however,

not noticed (by me, at any rate) so far north. Frequent on the

west coast of Norway.

C. longipes (Bail.) Cl.

C', tripos c. tergestiiia Schutt. Incl. C. tripos r. horrida Cl.,

non C', horridum Gean.

As mentioned in an earlier work (L. 91, p. 43) Bailey's

Peridinium longipes seems to answer best to Cleve's C. tripos v.

horrida. This variety is quite typical in the Arctic Sea, but at

lower latitudes appears to pass entirely into C. tripos v. tergestina^

From this cu-cumstance, I cannot either see any reason why Bai-

ley's name for the whole series of forms should not be used as

in fact it now is by almost all authors on plankton.

This form also varies so much that it will be difficult to limit

it. Cleve still enters it in L. 40, p. 225 as C. t. var. longipes.

Very frequent, often in large numbers, more frequent than

C. maeroceros and intermedium, about the same as C. tripos; in

February—March and during the diatom inflow more frequent than

the latter species. Also found by Gran, rather numerous, in the

months of July—October 1898—99 at several places on the north

coast.

Distribution: Northern temperate form, which is especially

found in the coldest part of the northern Atlantic and in the con-

fines towards the arctic waters, as well as in the north eastern

arms, the North Sea (frequent in the English Channel in Feb.

1903, less so in May), Skagerack, Cattegat and the Baltic. Fre-

quent between Greenland, Iceland, the Faeroe Islands, Scotland

and the coast of Norway to Spitzbergen (cfr. Cl. L. 40, p. 225)

and Jan Mayen. In these northern waters the form horrida Cl.

appears to be most frequent. Common on the ^\•est coast of Nor-

way, especially in the spring months after the diatom inflow (April

—

June 1898).

C. arcticiiui (Ehrb.) Cl.

Very rare, only found in two samples:

Strommen II, (Henningsvær) ''/2 1899, 0—30 m., r; Sea ott'

Rost (Vesteraalen) "h 1899, +•
Distribution: Arctic species, ncritic and oceanic, especially

frequent at Spitzbergen and Greenland and in the boundaries be-

tween the arctic and Atlantic waters (cfr. Gran L. 70, p. 50—52

and L. 69, p. 10).

Occurs in the sea between Norway and .Ian ^layen, but only

occasionally comes near the coast, mostly in deep water. Accord-

ing to L. 18, IV singly in the North Sea and ott' Scotland, May
1903. Absent round the Faeroe Islands. It is also wanting on

the west coast of Norway (only on one occasion observed ott the

north western coast, as far down as the Sond Fiord.

C. fiirca (Eiinn.) Dim.

Very frequent, usually rather numerous (the frequency varies

considerably from r to c), nmch scarcer during the spring diatom

inflow. Found frequently at several places on the iioi-th coast in

the months of July—October 1898—99 by Gkan.

Distribution: Temperate oceanic form, extending from the

warmer part of the Atlantic, the North Sea, Skagerack, Cattegat,

the Baltic, the west coast of Norway, Scotland, Iceland to the

most northern part, (not in the ai'ctic waters). Common on the

I west coast of Norway, often in quantities in late autumn. Rather
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scarce oil' the Faoroo Islands. Also kimwii iVimi the I'arilic Ocean.

Ilu' liuliaii Ocean and the Red Sea.

C. liiirntinii (lliiitn.) Cl.

Is undoubtedly a Kood species.

ivare and scarce, almost entirely absent (hiiiiiL' the diatom in-

tlow in the sprini;-.

Distrihiifion: Oceanic I'onn. principally distriluited in the war-

nier part of the temperate Atlantic, northwards (in the auluuni, ac-

oordinsr to Clevb) to Icelaml and (.'reenlaiid. Very rare round

the Faeroe Islands. Often rather fre(|uenl on the west coast of

Norway. Also known from thi' Ked Sea and the Indian Ocean.

In the north eastern Atlantic found as far as the sea between

Tronrsd and .Ian .Mayen (J.)I!(;i:nskn L. ;il>. p. .-ii;, rr).

C. fnsas (KuRii.) Ur.i.

\"ery fri'ipient and often in ([uantities, only less numerous dur-

ing the spriuii diatom iuHow. Found by Gkan frequently at several

places on the north coast in the months of July—October 1898—99.

Distribution : Temperate, oceanic form, widely distributed from

the southern part of the temperate Atlantic to the North Sea,

(rather fre(iueut in the English Channel in the months of Febru-

ai-y and May 1903) Skag-erack, Cattet;at, the lialtic, the west coast

of Norway, Scotland, the Faeroe Islands, Iceland and right up to

Hiiren Eiland and Spitzbergeu (1900). Rather common round the

Faeroe Islands. Numerous on the west coast of Norway, especially

in late autumn.

HI- iPtearros^jenrma-baceae.

Pterospernisi Poi cb.

These remai'kable organisms arc probably, as Clevk and others

have suggested, resting stages. As far as I know, no one has up

to the present found anything to indicate where they really belong.

With us. there are others (occurring sparsely) besides the three

mentioned below, but I have not entered them.

P. Mobii (.JOKG.) OSTENI'.

OsTKNF. L. 117, p. lot. Ptrrosjihivm MiJbii Ji'mon^sEV h. 91,

p. 48.

Rather frequent, but generally sparsely.

Bit-tributioii: Not .sufficiently known. Seems to be a tempe-

rate Atlantic form. Very rare round the Faeroe Islands. Also

rare on the west coast of Norway.

P. VanhiSffcnii (Jurc.) Ostenf.

OsTEXF. L. 117, p. 1.51. Ptciosphæm V. .Ioegensex 1. c.

Rather more fre(|uent than the foregoing, and often rathei- numerous.

Distribulton : Like the foregoing. Seems to be an oceanic

form. Very rare on the west coast of Norway 1898.

P. dictyon (J org.) Ostenf.

Ostene. 1. c. I'trrosphwra dictyon Jciiu;. 1. c. As a rule the

most frequent form, though often occurring in smaller quantities

than the forcijoinu- one.

Dlslnlinln.i

ritic form,

id thi' Faen

il<e lli(! foregoing .species, but perhaps rather

ueiit on the west coast of Noi'way, very rare

X'V- I3:a/losi>li.ae3raQeae.

llahtMpliJi'ra virjilis Sciimit/..

Inch //. uuiior OsTKNE.

In his last work (Jk.vn (I^. To, p. 12-l(;j has subjected this

species to a thorough, comprehensive treatment. I agree, on the

whole, with his conclusions, as they — as far as I am able to

judge — corre.spond very avcII to my own observations. I am also

on account of his statements convinced that the large, inner body

previously referred to by me (L. 91, p. If.) and which 1 with some

doubt took to be the nucleus, is only an accidental formation, caused

by imperfect preservation and treatment (plasmolysis).

Unfortunately, I have not later had any opportunity of exami-

ning the moving spores, as the large (piantitics of Hulosplwra which

were met with near P.orgen in 189s have not since leappeared (as far

as I know).

Common, often in (pumtities, scarce dniing the spring diatom

inflow, especially in 1899.

Distribution: Temperate and tropical oceanic species, widely

distributed in the warmer part of the Atlantic and especially (cfr.

Gean 1. c.) in the eastern part of the Gulf Sti'cam from the

Faeroe—Shetland channel to the far north of Xoi-way and I'idit up

to Baren Eiland.

According to Ceeve also west of .\meiica. in the .Mediterraneau

and the Indian Ocean.

iTlagella-ba.

PliatMK'.ystis Pouvhvti (II.'

Only noticed during the diatom inflow, then often in large

quantities, although very variable with i-egard to frequency.

Distribution: Arctic, oceanic (?) and boreal, neritic .species,

which developes in masses in the mixing-belt between the arctic

waters and those of the Atlantic.

Known fi'om Greenland, Iceland, the Faeroe Islands (very fre-

quent during a few months of the year), the North Sea, (numer-

ous in the English Chaimel in May 1903), Skagerack and Cattegat.

On the west coast of Noiway in large masses in the mouths of

March—May 1898.

"VI. S±l±co£lagellata-

<ii,Viiiiiilst4'r jH'Titasterias (I-Iiirb.) Schutt.

Is this really a dinotlagellatc as Schutt means? Occurs fairly

often in bottom samples and certainly is due to a plankton form.

Also occasionally found in slides from plankton preparations; but
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as this organism is so minute, it cannot be expected that it should

be retained by the net.

I have never succeeded in seing- anythins' but tlic siliceous

skeleton, notwithstanding that the species on our i\est coast docs

not seem to be so very rare.

Distribution: Very imperfectly known. Cl. L. 40, p. 2hi) men-

tions it from Uvo places near tlie American coast.

Wi««tepliann8 speculum (Ehkb.) Stohr.

Generally speaking, rare and only singly; more frequent,

occasionally numerous, during the diatom inflow in spring.

Is so small that it easily goes through the net. Its compara-

tive frequent occurrence during the diatom inflow may be partly

caused by its being retained by the diatom masses, but at any rate

plainly proves that at this period, it is of frequent occurrence in

the plankton.

Dibtrihiitiun : Judging from its distribution, it appears to be

partly of southern origin, coming rather sparsely (?) to the

north Atlantic as a southern oceanic species, partly too of northern

origin, coming from the northern or arctic coasts. According to

Cleve, distributed over the temperate northern Atlantic; also known

from the English Channel (February and May 1903, occasionally

numerous), the North Sea, Skagerack, tlie Baltic, the west coast

of Norway, the sea between Norway and .Jan Mayen (in arctic

waters, frequent, cfr. Jokgensen L. 92, p. 36), Gi'eenland, .Tan

Mayen and the sea towards Spitzbergen.

I>iof,vo«'lia fibula Ehkb.

Cleve (L. 40, p. 154) considers it to be doubtful whether this

genus belongs to the SilieofldycJIatd or to the Eadiolaria.

Rare and scarce. Occurs mostly in deep water samples.

Distribution: Temperate oceanic form. Occurs in the Atlan-

tic, The English Channel, the North Sea, Skagerack, Cattegat, the

llultic and the west coast of Norwav. evervwiiere in small numbei's.

Spherical shells, with several (more than 6)

main spines.

3 sphei'ical shells, with broad

3-edged main spines and

similar or smaller simple by-

spines on the outer shell . . Echinommn.

3 spherical shells, with nai-row

branching byspines on the

outei' shell Dri/mi/onnna clcgcnis.

4 spherical shells, with delicate

outer shell, which is pierced

by broad 3-edged main spines

and similar or smaller byspi-

nes from the next one Chromyechinxs boiralis.

Spongy outer shell, which length-

ens out along the main spines

as interwoven pyramids. . . . Rhizoph'iima horrale.

Circular discs, with porous plates above and

below Stylodictya.

Biconvex, spongy lens SiMngodiscus fxrus.

Outer shell imperfectly closed, with con-

centric belts and large openings; inside,

a double inner shell Phortioium jn/Ionium.

Outer shell with broad porous plates, which

coil themselves into a double spiral round

an inner shell; numerous, long, naiTow.

subulate spines Larcospira minor.

Shell of irregular construction with strong,

long protruding radial main spines

(about 12) Streblacdntliri circitmterta.

1. Ciibo!i«])liæri(la Hck.

A'cry sparsely represented (unless one includes Blii^oplnium

Jiorcdiri.

"VII. IEia,<a-±ola3r±a.

YII a. Si»iinieIIaria.

'I'lie small number of species which have been observed all

belong to the deep water fauna, and usually occur rarely and sparsely.

'I'hcy all appi'ar to 1)0 contined to the warmer, salter Alantic wa-

ters, and are perhaps all of them temperate oceanic. As a rule^

they are only found at places on the outer coast near the sea,

single specimens, however, have lieen found farthci- in at deep

places in the fiords, and these have probably been lii'ouglit in by

the water from the sea.

During the period of the spring diatom iiitldw. they appear

to be absent except in the inner tiord dejitlis. where they may
still be found in a few .scattered specimens.

Concerning the distribution cfr. farther below umler NasscUaria.

Key to tlie genera of Spumellaria.

Spherical shells, with (about) (j I'adial main spines in pairs pei'pendi-

cular on each other Hcxacontitim.

(Spongy outershell which length-

ens out as pyramidal scaftblds

along the main spines l-ihizoplcuwu borculc).

j

Hexaroiitinin entbacantum Jorg. and H. pacbydermmii Josn.

.IOrgensen L. 91, p. 52—54, pi. II, f. 14.

These species, which I at first thought very ditferent, agree so

remarkably in some respects, that now I consider it by no means

unlikely that B. enthacantlmm is a young state of H. puchydcrmuni.

The points of agreement are chiefly in the second shell and in all

probability also in the inner one, which is, however, more difficult

to examine carefully, as it cannot be seen well unless the outer

shells are removed. It is however difticult to obtain this without

destroying the inner shell.

The points of disagreement are in the outer ball and ai-e so

evident in most instances that it will hardly be reconunendable, at

any rate at present, to consider the two species as identical. The

outermost shell does, nevertheless, appear to vary considerably, both

in diameter, the thickness of its wall and its pores, while the middle

one varies remarkably little.

I have in exceptional cases found specimens of H. cntluicanthiiiu.

where there were signs, of byspines on the outermost shell (they

are easily broken ott'), but have however, never met with any in-

stance of doubt as to whether a given specimen was H. enthacun-

thim or H. pcichydermum, when only the outer shell was present.

Whether there may possibly be several species or not, 1 have

not been able to decide, as both those above mentioned occur too
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liucly in my niatciinl. \rt. I linvr the impii'ssioii that it is only

a (luestioii of dirt'crciit loniis. not of (iilt'crcnt spfcics.

When the outsido siioll is wanting — 1 look ujjon such forms

a-s younir specimens — I am, however, ([uite unable, at present, at

any rate, to decide whether tiie specimen l)clou<;s to tlic one or the

other of the species above mentioned, (t'fr. pi. VI II. f. :i2, a, b).

H. cnthaviinthiim jrnic.

(I'l. VIII. f. :!").

1 will only add a (^^w remarks to the detailed description given

1. c. (,l(')U(iKxsi:N L. 1)1, p. 'y2).

This species diHers from tlie foilnwiiiL'- in liavinu- a delicate

outer shell with comparatively narrow walls hotween the pores and

no byspines.

As in the followiui;- species, the pores on the outer shell are

different in size, from 6— 10 |i, most of them being S |i., although

they arc not strikingly unlike.

The pores of the middle shell in both species arc also alike,

there is a slight variation in the size of them on the same shell,

they average 4— .5 \i (seldom as little as 3 or as much as 7). The

pores on the two outer shells are about equal in number on

the radius. But the inmost shell differs considerably in this re-

spect, the pores here being comparatively much larger and conse-

quently much fewer in uumbei-.

On young specimens, where only the two inner shells are de-

veloped, one may often see transverse processus on the radial spines

where the outer shell is found later on, these processus forming the

intermediate walls of those pores in the outer shell wdiich are

situated nearest to the main spines. On still younger specimens,

however, these processus are also wanting.

Such forms (cfr. pi. VIU, f. 32) may easily be mistaken for

species of the genus Hexnlonche. If one considers the coincidence

in dimensions and construction of the inner shells of Hexacontium

enthacantlutm and H. pitchydennum, it would, however, seem most

reasonable to look upon them as being forms of these species.

The outer shell varies in its development from very thin to

moderately thick. The pores on the thicker shells seem to be

rounder and to have wider walls, which are more plainly widened

out in the corners.

I have very rarely seen specimens witii a trace of byspines

(conically heightened parts) in the corners between the pores.

Tiiese traces of byspines appear, however, to denote that the limit

in the direction of H. iMchijdannum is not certain. The common

name ought in this case to be H. pitchijih-rmmn. which would then

represent the grown form.

The number of the main spines is usually fi, and sometimes 7,

but very seldom more. These spines are usually about equal in

breadth inside as well as outside the outer ball.

Ocean forms, of which I have seen a few, seem to diverge

somewhat (both in this and the following species). The specimen

illustrated pi. VIII f. 30 for instance, had a rather strong outer

shell with main spines, which, as is the case with H. pachy-

dei-miim, were considerably narrower inside the shell than outside.

The inmost shell too was more solid than usual, and had compara-

tively more pores and with stronger walls (clr. tig. 30 b.).

The dimensions of outer and middle shells on 7 individuals (the

6 from the west coast of Norway):

Outer shell
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ces whei'G the .sea water lias easy access. During- the spring

diatom inflow, it seems generally to be absent, except at greater

depths in the inner fiords, where scattered specimens occur. This

also seems to be the case, on the whole, with regard to the other

SpKinelhtria.

Disfrihntio'ii : Chiefly the same as in the preceding species, often

toiicther with it.

VII A. 2. Aiiitrofiipliærida H( ic.

Krliinoniiiia leptoderiuiiui Jokg.

(PI. VIII, r. :«).

.JOEGENSEN L. 91, p. 57.

This species is at once recognized by having more numerous

and shorter radial spines, larger and more uneven pores on its out-

side .shell, as well as by its irregular (deformed) middle shell. It

is also in other respects very ditt'erent from the two preceding

species.

The outer ball thinwalled (the walls broader than they are

thick). The pores polygqnally roundish oval, very uneven in size,

7—25 |i, with intermediate walls (2— i |j. broad)-, which arc much

broader towards the corners (lumen rounded off).

The middle shell moderately thick (the intermediate walls being as

thick as they are wide, about 1 ^'2
i)-),

rather angular and irregular,

a little larger than in Hexaconfium enthacanthum ; diameter about

40 |).. The pores somewhat uneven, roundish, 4— 7 |j.. The inter-

mediate walls solid, not particularly broader in the corners.

It is difficult to see the inmost shell, which possesses solid

beams (about equal in thickness to those of the middle .shell), but

rather few polygonal, mostly pentagonal or hexagonal pores, about

8 ]>.. The diameter of the inmost shell about 15 \>- (or a little more).

About 15 main spines, about equally broad inside as outside

of the outmost shell, not long. They seldom protrude farther than

to a length equal to the distance between the two outer shells,

often less, and vary in development. Between the two inner shells,

the radial spines arc very narrow and in fact hardly widei- than

the beams of the inmost shell.

The byspines on the outside shell are in appearance like the

main spines, but not radially lengthened inwards, with a wide base

oil the outer shell (like the main spines) and very unevenly devel-

oped in size, although generally protruding less than the main spines.

Variable in number; although, as a rule, not many, far from being

devcdoped in all the corners, only here and there.

The number of the main spines is variable, often only about

10, though oftene.st about 15. They are .3-edged as in ifr.x« (•«/(/»;;/

purhijdfnii 11)11.

The nearest relation to this .species is, without doubt, K. Irin-

acri/nii Hck., which .species, however, to Judue from Hæckel's illu-

stration and description (L. 84, p. 441, pi. 24, f. 6-— 8) is well

distinguished by the construction of the inside ball, as well as by

several other, less important, characteristics (as the number of the

pores and spines).

As in HcxnconfuDii juirln/ilrniuiiH and //. ciillKinnillniui. tliei'e

are forms without outer shells, but thi.'i'e is generally a trace of

these in transverse processus on the main spines. These may, hoA\-

evei', also be entirely absent. Such forms, of which one is illu-

strated on pi. VIII f. .33 c, might equally well he i-eckoned as

belonging to the genus Aclinommit (without bvsiiines on the third

shell), respectively Haliommn (with only two shells), if their di-

mensions and other characteristics were not completely correspond-

ing to the above species. Cfr. Jobgensen 1. c. p. 58.

This .species also varies a good deal. When the outside shell

is thin-walled, the pores and intermediate walls are of a more

uneven size. The by.spines are in such cases slightly developed or

(as yet) wanting.

It is likely that these divergences may be accounted for by a

difterence in age. A moi'e important difference is the number of

main spines, which seems to be able to vary from 10 to 16.

Comparatively frequent, though, like all radiolaria with us,

always present in small numbers. It occurs, however, decidedly

more frequently and in larger numbers than the two Hcxacontiam

species.

DisirihiifKiii : The same as that of Hr.iuconlinm enthacanthum

and H. parliyilciinau/. Frequent also on the west coast of Norway

and in the Norwegian 8ea.

E. trinacrium Hck.

The forms which I have tabulated under this name are some-

what uncertain. They are distinguished from the foregoing species

by a strong, rather thick outer shell, more numerous and stronger

byspines, as well as by a different construction of the inmost shell,

which is in most respects like the middle one.

There is nevertheless on the one side a considerable agreement

with Chromyechinus horcnlis, only that the outside shell (the fourth)

is wanting, on the other side a considerable resemblance to younger

forms of Drymyomma elegans, where the characteristic branched

byspines are still wanting or are branchless needles. To this must

be added that different forms of E. leptodermum may also have rather

strong outer shells and more numerous spines.

As a rule, though, the forms of Cliromyccliinu.^ horealix may

easily be recognized by the transverse processus on the radial spi-

nes, which here, as in E. Icptodermum and Hexacontimn enthacanttnnn

suggest the beginnings of the still undeveloped outer shell. The

forms of Drymyomma elegans have characteristic long slendei- main

spines and narrow byspines. Yet, I am not sure if there be not

still another species, most nearly answering to E. trinacriuvi, but

with long, narrow principal spines and byspines. the latter always

being branchless.

It is difficult to examine the imnost shell. I have not yet

succeeded in ascertaining with certainty whether such a firmly con-

structed inner shell with which E. trinacrium is depicted by

Haeckel (L. 84, pi. 24, f. (>— 81 is also characteristic of Chro-

myechinus horealis and Uryiiiijiiiiinia (d'ljmis. T have, howev'cr, seen

such a .shell.

As 1 have already suggested in a jircvions paper (.lnudioxsKN

L. 91, p. 57) it is not impossible that what I have called E. tri-

nacriuiii may be certain young forms of Chromyechinus horealis,

whci-e the above mentioned transverse processus on the radial

spines are wanting. On the other hand, it is just as likely that

there may bo with us another species differing from both Drymy-

omma elegans and Echinommn trinacrium, to which the supposed

intermediate forms belong. This species would be coinparativcly

frequent on the northern coasts of Norway.

I'ntil this is made evident, it will be best to keeji to the spe-

cies which arc always ea,sily recognized, viz. Echinommn leploili'r-

mum, Chniiiiycchiiiiis horealis and Drymyomma elegans.

Occin's in the plankton like the foi'egoing species.
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l>r.>> 4>iiiiii]i flt')i:tns Jintd.

JoKtiEXSEX L. 91, p. 58.

This species, wiicu fully (levcloped, is very easily reeot-nized

by its liranched byspincs on the outside shell.

The outside shell is strou.iiiy deYj?loped, thick' walled, diameter

_:_ s.') |i. The poi-es are roundish with broad intermediate walls,

unevenly developed, thoui^h not so nnich so as in Cliromi/echinu.i

bi/r<:iilis. on an avera,<rc about the same size or perhaps most of

them a little smaller.

The two inner shells seem in all important respects to answer

to those of the following species, Chromi/echimis boredis. Still, I

nnist call attention to the fact that I have had very little chance

of examiniuii- them more tliorouijiily. as the species occurs so

spai'sely.

The number of the main spines seems to vary (?) from about

lo up to about 20. The largest are beautifully developed, long,

slendei' and always branchless, a few of the smaller ones seem,

on the contrary, occasionally to have a single needle shaped side

bi-anch, like the corresponding one in Chromyechinus borealis.

Of byspines there are some resembling the main spines, only

smaller and especially narrower. From these .3-edged spines there

seems to be every transition to numerous narrow needle shaped ones

without distinct edges.

^lost of the byspines, especially the narrow ones, carry in

tlieii- upper halves from 1

—

i obliquely diverging narrow branches,

some of these again carrying a similar, but shorter, side branch.

There seems to be a regular transition from the more delicate

radial spines to the more sti'ongly developed, 8-edged and branch-

less, byspines.

It is, however, as above mentioned, probably not quite certain

that the previously mentioned Ecliinomma-forms with long, slen-

der main spines and byspines, should all be included in this spe-

cies. These forms occur, with us, much nioix- frequently than the

fully developed Drymyommu clcfinus.

Rare and scarce, only found at a few places in 1899: Sea

otf GaukværO, "A, 0—700 m., Senjen, 'Vi, 0—130 m., the Vest

Fioid, V-.s 0—200 m.. Skroven, V=, 350—300 m.. the Tys Fiord I,

^%, 0—700 m.

DiMr'ibutwii : Very rare also on the west coast of Norway,

only in deep water. Also kn()\\n from the Norwegian Ocean oif

Sundmore and from the Vest Fioi-d. Feb. 1901. (Cfr. Guan L. 70,

p. 150—151).

Chroni:»'ecliinn!>> borealis (Cl.)

tPI. VIII. f. 3.t: pi. IX. fig. 3()— 37).

Actinomma boreale Cl. L. 30, p. 20, pi. 1, f. 5 c (vix a, b).

Chromyomvm boreale (Cl.) .Turu. L. 91, p. 59.

This remarkable species is ea.sily recognized by its four shells,

of which the outside one is exceedingly delicate and very differently

developed. This outside shell is very often wanting, but there are

usually — as before mentioned — indications of it in tlie trans-

verse processus on the radial spines.

On the outside shell there are — but only i-arely in the ma-

terial which I have examined — nai'row bysjiines, few in number,

-which most often form more oi- less oblifiuely (not straii'Titly ra-

dially) i)roti-uding extensions of the walls between the pores. They

may also sometimes be seen as bristle-shaped branches extending

obliquely out tVom the main spines. They arc^ thus not radial by-

spines, althoui;h they have uii(l(iiii)tc(||y the same bioloL-ical value

as these.

On account of these spines, it will. I think, be most correct

to enter the species as a Cliraniyrrlninis, es]iecially as, on the shell

next to the outside one. thei'e are both main spines and byspincs

(both having the same appearrancc) in the same sense as in Eclii-

nomma trhiacrium.

It is quite remarkable to what variations this species is sub-

jected, even in the matter of dimensions. 1 have found the follow-

ing dimensions on the three outer shells, for specimens:

Outside shell
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The pores on the outside shell vaiy considerably in size and

shape, both on one and the same individual and on different ones.

They range from quite tiny, circular shaped, to large, longish holes.

Also the width of the intermediate walls between the pores

i> very variable; on the other hand, then- thickness is never great.

The shell next to the outside one is always strong, thick-wal-

led, with very uneven pores, roundish and oblong, most of them

being 10— 16 |j., although sometimes considerably smaller or larger.

The ball next to the inside one answers in all important re-

spects to the corresponding one in Echinomma leptodermitm.

The inmost shell is difficult to see. Its diameter is abouth 16 \k

I have not succeeded in getting it out uninjured when breaking

the outer balls, so that I cannot give a good drawing of it.

Cleve's Actinomma borealis is undoubtedly the same as this

species. He seems, however, to go too far in his opinion of the

variations in the radiolaria, as will be seen on reference to his

illustrations fig.s a and b (1. c, pi. 1, f. .5 a and 5 b). He looks

upon them as young forms of the same species which he illustrates

in tig. 5 c. I think that f. 5 b = Echinomma lejitodermvm, f. 5 a

is probably the same species (too few main spines depicted on the

illustration?) without a developed outer shell.

Rather frequent, both on the north , and west coast, though

rai-ely at all somewhat numerous. As is the case with the other

SpimieJIaria with us only found in deep water.

Distrihiition: The same as that of Echhiovima leptodcniuou.

Found by Cleve in deep water samples from the sea west and

south of Spitzbergen (L. 30, p. 26). Also known from a few pla-

ces in the North Ocean as well as (efr. Cleve L. 40, p. 136) a

couple on the American side of the Atlantic, near the surface.

Rhizoitleg'iiia boreale (Cl.) JOrg.

(Pl. IX. f. 38, pl. X. f. 38 e— f.).

Hcxadorua hvrealis Cl. L. 30, p. 30, pl. 2, f. i, a, b, c.

Rhizoplegvia boreale (Cl.) Jorg. L. 91, p. 61.

Easily recognized by the characteristic interwoven pyramids

around the main spines (pi. IX, f. 38 b).

Haeckel depicts similar pyramids for Rhizople(jina hjchiiospha-ra

(L 86, pi. 11, f. 5).

The inside shell is irregular, not quite round; sometimes re-

sembling a cube in shape, sometimes it is more hke an octahedron.

The pores ai'e uneven, irregular, polygonal, averaging about 10 [a.

The intermediate walls between the pores are not broad, differ-

ently developed, but never having the distinct broader corners which

correspond to the rounded lumen of the pore. A few small, short,

needle-shaped byspines are found hei-e and theic on the beams,

but not regularly in the corners.

The main spines are long and strong, often 8 in number (ac-

cording to Haeckel's system answering to an inner cube), although

also often only 6 (answering to an octahedron) or 7. A larger

number may sometimes be found (cfr. pi. X, f. 38, c— f.) The

main spines have 3 strongly developed edges wiiich luulo^^• off too-

wai'ds both ends. On these edges there are transverse branches

diverging at right angles and these, together with the correspond-

ing ones on the othei- edges of the same spine, form a very vari-

able number of verticils of threes.

The spongy, loose and very irregularly consti'ucted network,

which forms the outer shell, arises from the lowest 2—3 verticils

on the main spines, but has the appearance of being lengthened

out a good way up along the radial spines, on account of the

thin connecting beams, which unite the different verticils parallel

to the direction of the spine (fig. 38, a, b).

Also on the outside of the outer spongy .shell (network), there

are some few scattered short and fine, needle-shaped byspines.

The ocean forms seem generally to have 6 radial spines.

There seems to be a slight difference between the regular foi'ms

which have 6 radial spines, and those which are more frequently

found in the coast water and which have about 8. The former seem

to have a smaller inner shell with distinct byspines. I have, how-

ever, not discovered any definite difference so as to make it necessary

to divide them into two or more species.

Young forms (cfr. pi. X, f. 38, e— f. and Cl. 1. c. pi. 2. f.

4 a) are rather unrecognizable, as both the interwoven pyramids

and the spongy outer shell are absent.

The construction of this species i-esembles greatly that of

Mhizoplecpna radicatum Hck. and JR. lijclinosphæra Hck. The inner,

fine, transverse branches on the radial spines in the space between

the outer, spongy shell and the inner shell are, however, wanting.

These transverse branches are by Haeckel the characteristic of

the subgenus Rhizoplegmklium.

According to Haeckel's system, it might perhaps be a ques-

tion as to whether or not our species should be classed as belonging

to the genus Lychnosphæra, because of the byspines on the inner

shell. As these, however, are small and few in number, and per-

haps not even always present, this would not be recommendable,

and still more so as such a distinction between the genera seems

to be unnatural.

Haeckel's genus Hexadoyas has radial spines without side

branches, for which reason I still mean that the above species finds

a more natural place among the closely allied foi'ms of the genus

Rhizoplecpna, notwithstanding that there undoubtedly often occur

forms with 6 main spines.

Belongs to the most common radiolaria with us and is not rare

in deep water samples, although never numerous.

Distribution: On the west coast of Norway rather fre(|uent,

although rare in fully developed condition. Known from the sea

west and south of Spitzbergen (Cl. L. 30, p. 30) and from a feu-

places in the Norwegian Ocean.

VII A. 3. Porodiscida Hck.

St^'lodirtya Ehrh.. Hck.

iSpecics of this genus seem only to occur (juite exceptionally

with us. I have only seen a very few individuals, which appeal',

however, to belong to species hitherto unknown. All have more

or less distinct circular, inner rings, not spiral-shaped, and belong.

therefore, to Haeckel's subgenus StyJodictyon.

In deciding a species, it is of great importance to examine the

shaj)e of the disc in side view.

I have only included in my list those species in which 1 am

acquainted with this shape.

S. tenuispina Joro. n. sp.

(PI. X, f. 39).

Shape of the slnU in side view: ^\lmost linear, though some-

what thicker in tlic middle and slightly narrowed towards the ends
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which arc rounded off. A small portion nf tin' central part of the

shell is stronuiy convex, forming a pioliiHiiii- hail shaped cap on

either side (pi. X, f. 3!)c).

SijKtcm of Ehn/n: From an inner little spherical siiell 4 radial

lods extend in the form of a cross tn the 1st rin^', which forms

an irregular ipiadrani-ie with rounded corners. The radial rods

pass throuijh the middle of the sides. Beyond this rinj? thci-e are,

on the specimen illustrated, G— 7 rings, each joined to the one next

outside by a continually increasing number of radial rods. It is

likely that the number of the lings increases as time goes on. The
iinier rings are still somewhat angular, the outer, however, more

iei;ular. The outmost ones seem, however, again to show irregu-

larity, which perhaps, disappears with age.

Purf>:: The strougly convex central part, which corresponds

fairly well to the 1st ring, has iiuiisually large, roundish, hexagonal

pores, which are much broader than the separating walls. The
I'est of the pores are exceptionally small and uneven in size, most

of them being narrower than the intermediate spaces, or of the same

width as these, very little lai'gcr outwai'ds, -2—3 on the space bet-

ween two rings.

L'adial sjiiucs: Around tlie disc (in the imperfectly developed

individual, cfr. the illustration) a few very narrow, needle-shaped

radial spines protrude, apparently in no detinite order. Numerous

radial rods are to be found between the outer rings; some go

through two or more, others again only connecting two rings.

B/jsjiinrs: Very small, almost punctiform, short byspines, lar-

gest and closest together on the convex cential part, the others

being only scattered over the disc.

Dimensions: Diametei' of 1st ring 30 \>., of 2nd 42, of 3rd

39. of 4th 78, of 5th 98, of 6th 120, of 7th 144, 8th ring irregular

and as yet incomplete. The rings are thus somewhat broader ont-

A\ards. The large pores on the central part 5— 6 m the small ones

only I V2—3— 4 |i. The few piercing radial spines only protrude as far

as a distance equal to the breadth of the rings. The disc is 37 [j.

thick at the convex central part, outside this 30 11, only about half

as thick at the margin.

The specimen which is illustrated seems to me to suggest that

the few piercing radial spines are in reality radial rods which

penetrate several rings, similarly to those which are seen here and

there farther in between the rings. In this case, it is hardly cor-

icct to cousidei- them as the radial spines characteristic of the

Lienus Sti/lodictija. The above species might just as well, for that

matter, be classed as belonging to the genus Forodiscus (without

marLiinal spines); but as one cannot be sure whether there may not

be radial spines on the outside ring in the fully developed indivi-

dual. I have retained the species under the genus Stylodicti/a, where

it ^\ould at once be placed after a less critical examination. It is

certainly also closely related to the following species.

In structure it is very like Forodiscus orhiculatns Hck. (L. 80,

p. 492, pi. 29, f. 1), which, hoAvever, wants the very charac-

teristic, coarsely porous, central part. This has the appearance of

a spherical shell with a diameter greater than the breadth of the

disc, with a smaller sphere in the middle (this sphere is the inner-

most shell) and with equatorial rings outside.

Only twice noticed in 1899: In the sea otf (iaukværo, '7i,

0—700 m.; in the sea oft' Rost, --/;, — 900 m. This makes it

very probable that it is an oceanic, deep watci- species, which only

exceptionally comes to our coasts.

S. validispina Jciito 11. «p.

(PI. X, f. 40).

The structure is, on the whole, the same as in the foregoing

species. The strange, peculiar, strongly convex central part is,

however, wanting (the disc is homogeneous) and the margin is fur-

nished with numerous stiong sjiines which are almost i-egularly di-

stributed.

Shitpi' of III,- slirll ,11 siilf ricw: Hi'oadly linear (the di.sc is of almost

even thickness) but little narrower at the margin than in the middle,

with sharp or obtuse corners, not clearly rounded otf at the ends,

but almost scjuai'e. There are short sitines scattered on the cen-

tral pait.

Thr si/slrn, of nniis: From the innermost little shell 4 radial

rods extend in the shape of a cross to the fir.st ring, as in the

preceding species. The ring itself is also here an irregular quadrangle

with rounded corners. Outside this ring, there are three others,

connected to each other by radial rods Avliose number increases

outwards. In the prolongation of the 4 primaiT radial rods (from

the inmost shell) may be seen, more or less clearly, some similar

ones which arc rather crookedly placed, aud these conjoin to form

4, more or less definite, zigzag rods, which go through the whole

system of rings. On the outside ring there are numerous (21)

equatorial, narrowly conical, marginal .spines.

Pores: The pores in the centre are very small, punctiform,

very scattered ANith wide intermediate spaces, gradually larger out-

wards, on the two outer rings about 2 on the space between the

rings, uneven in size, up to 4 \>. or a little larger. Between the

pores on the central part very small, punctiform byspines are .scat-

tered, which may easily be overlooked.

Radial spines: Numerous, narrowly conical (subulate), strong

radial spines of ditterent lengths, the longest being little more than

V2 of the radius of the disc. Some project out from the i-ing next

to the outside one, several too from the one next to the inmost

one, and yet a few from the innermost one.

Byspines: A few scattered ones, very short and vei-y small,

needle shaped, extend from the central part of the disc.

Dimensions: The diameter of the inner shell 14 |i., of the first

ring 34, of the second 60, of the third «4. of the fourth l(t2. In

thickness 24 |)..

The specimen illustrated appears to be almost fully developed.

Probably only the small portion of the outer rinn which is not

seen in the illustration, is all that is wanting.

This species exhibits a certain amount of agreement with S.

stellata Bail. (L. 9, p. 6, pi. 1, f. 20), which has, however, fewer

and broader spines, and also diifers in other respects.

Only once found: Sea off ROst, "A 1899, 0—900 m. (together

with the preceding and the following species).

S. aculeata JijRc;. n. sp.

(PI. X, f. 41).

This species corresponds well in structure to the foregoing

one, but differs in a marked degree with regard to its radial spines,

which are particularly numerous, and are more irregularly placed,

not all lying at the same level, that of the disc, but pointing ob-

hquely beyond and beneath it.

Shnpe of tlie shell, in side riew: Broadly linear, with rounded

corners and ends. From the centre to near the margin, there are

small scattered punctiform byspines.
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System of ring!;: On the whole hkc the preceding-, only the

ring-s are more irregular in shape and width.

Outside the fourth ring- there seems to be traceable the be-

dnning of a 5th which is as yet not formed.

Poi-ps : On the whole like those of the preceding. Very large

pores here and there on the edge of the disc, which would pro-

bably have formed several smaller ones later on. The byspines are

very scattered, fewer in number than in the preceding species, but

distributed over a larger part of the disc.

liadial spines: The rings are united similarly to those in the

preceding species, but the number of radial spines around the disc

is larger, more than 30. The spines are narrower and more

irregularly developed, some being a little bent, turned outwards

and obhquely upwards, not all at the same level, equatorial, but

distributed over the broad, rounded margin of the disc. The length

of the spines is about the same as in the preceding species.

Byspines: Very similar to those of the preceding species, but

more scattered and distributed over the whole of the disc nearly

out to the margin.

Dimensions: The diameter of the inmost shell 12
ij.,

of the hrst

ring about 38, of the second 54, of the third 85, of the fourth 110.

Pores uneven, most of them being 2—4
ij-.

The spines protrude as

much as to 30 [k The disc is 28 \>. in thickness.

This form appears to ditfer considerably from the other spe-

cies on account of the irregularly placed marginal spines. The

specimen illustrated is probably not quite fully developed.

Note. Sfyloiliefya aspera .TiiRH. (L. 91, p. (il) is a fourth

species.

VII A. 4. Spongodifscida Hck.

Spongodison»'! favns Ehrb.

Ehbb. L. 53, p. 301. Hck. L. 86, p. 577.

A species, which on the whole corresponds fairly well to the

description given by Haeckel of this species, was twice found to-

gether with Stylodidya tenuispina (cfr. under this heading).

No inner rings w&tq seen. The disc was shaped like a

little thick, biconvex, lens. Towards tiie margin there were fine

radial spines here and there, some of these were a little protruding

;

but the disc did not appear here to be fully developed. The pores

towai'ds tlic mai'gin much larger than in the middle. Diameter

180 |)..

Distribution: According to Haeckel, the North Atlantic,

Greenland, FaerOe Channel (Murray), surface.

VII A. Irregular Spnmellaria.

Tlie tliree foi-ms mentioned below of irregular Wpumellaria

are difficult to trace and explain, and have given mc a great deal

of work and taken a lot of time. Foi' each form I have briefly

mentioned the results I at last -arrived at; but there is still a good

deal of work left before a full light with regard to their structure

can be claimed.

VII A. 5. Pjioiiida Hck.

I'liorticiniu pyloninm (Hck.?) Cl.

(PI. X, f. 42, a-d: pi. XI, f. 4-2, e— f., f. 43—45).

Cl. L. 30, p. 31, pi. 3, f. 2 a, b, c. Hck. L. SG, p. 709,

pi. 49, f. 10? Tetrapylonium Clerei Joeg. L. 91, p. 64.

This species was first classed as Phorticium pyloninm Hck.

by Cleve, 1. c. Judging from his illustrations, the innermost shell

was not noticed, which would allow of the species being classed

as Phorticium pylonium, a form A\hich is probably little known.

As I, however, found such an innermost shell, and apparently

3 systems of girdles, I concluded that I should refer the species

to the genus Tetrapylonium, as T. Clevei Joeo. n. nomen. Cleve

has, in a later work accepted this name and remarks that the spe-

cies is not identical to Phorticium pylonium Hck., probably because

he has also seen the innermost shell.

After much fruitless labour, I at last succeeded — as far as I can

see — in getting a glear idea, in all important points, of the struc-

ture of this interesting species, and I have found it to be as described

below. As will be seen, it is quite different from that of the genus

Tetrapylonium and — as far as I can see — of all the others

mentioned by Haeckel. This would necessitate a new genus, if

there were not a possibility that the species is, after all, identical

to Haeckel's Phorticium pylonium.

The genus Phorticium is too vaguely described by Haeckel

to be recognized, either after the desei'iption he gives or his illu-

stration. As, however, Haeckel speaks of P. pylonium as a very

frequent species of very varying appearance, there may be, as al-

ready suggested, a possibility of my species, after all, being found

to be the P. pylonium.

The structure is principally as follows (cfr. pi. X, f. 42*):

On the most perfectly developed specimens there is on the very

outside a largest, lateral girdle, a broad oval or almost a rectangle

in shape, with rounded corners. (Cf. Cl. 1. c. fig. 2 a). Generally,

only the sides of this girdle, nearest to the transverse girdle, are

present. This outmost lateral girdle is seen in profile in a dorsal

view, looking perpendicularly towards its level (when the belt itself

it seen from the narrow side). Cleve's fig. 2 a gives such a dor-

sal view.

Right in tlie middle of this girdle and placed perpendicularly

on it, dividing it into two equal parts, we find a second girdle de-

veloped where it must be shortest, namely, on a plane parallel to

the shortest side of the rectangle. This is the transverse girdle (the

designations correspond to Haeckel's). It is seen from the front

in the dorsal figure (pi. X, f. 42, a, b) and from above in the

apical one (pi. X, f. 42 c, d). In the lateral figui-e (pi. XI, f. 42, e, f)

the sidepieces of the girdle are seen from the front; they coincide

with the corresponding parts of the lateral girdle.

Across this girdle a new one is similarly developed at the

shortest distance, perpendicular to both the former ones. This is

the sagittal girdle. It is seen in ])rolih' in the lateral figure (the

sagittal section) and from above right against its wide side on the

apical one (the transverse section).

Again, perpendicular to this sagittal girdle and to the pre-

ceding one, and also where the distance is least, yet another girdle

is similarly developed, thus forming an inner lateral one parallel

to the outermost one. which is (lie largest.
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Ill this way tlio dnilcs continue inw.nils. until their arc :}

iatt'ial. :! transverse and -i sairittal imes. In tiie ijorsal view ithe

lateral section' there will, therefore, be seen 2 coiieentrie, some-

what oval, inner shells eneircleil by a broail cross ginllc and a

lateral airdle, which is still broader and more or less completely

developed and is seen in profile (f. -12 a, b.) In the lateral view

(on the sairittal section) will also be seen two inner shells, both

iihloni^-rectaiiL'iiiar. Thi' iiiiieriiinst diie is coniiectrd with the

next one. by a more or less clearly disceiiiihie i;inlle, the inner

lateral jrirdle. Inside the innennost one, there are traces of yet

another smaller one. Outside the outermost one, will be seen the

more or less complete broad lateral girdle (f. 42, e. f.) In the

apical view (the transverse section) may also be seen two inner

shells, almost square with curved sides. The middle one is joined

to the outer transverse girdle by another girdle which is not very

broad — the sagittal girdle. Round the figure the transverse girdle

is seen in profile (f. 4:2 e. d; the eiidiiieces of tiie lateral girdle

are here undeveloped).

It must not be understood that the ghdlcs are developed from

the outside inwards, in the order in which I have described them.

(.Ml the contrary, it is probable here too that the formation of the

skeleton is centrifugal, the innermost portion, perhaps, excepted.

The most important ditference between the structure of this

species and that of Tetraiiifh}niim Hcic. is that in this latter genus

(according to Hck.) 3 separate trizonal shells are developed one

outside the other. In the form here described, on the other hand,

it will be more or less arbitrary to distinguish between several shells

on account of the connecting belts which in themselves constitute

a clear structural plan.

There is, too. a number of radial spines, which are especially

detinite and strongly developed in two diagonal planes, and here

form 8 protruding spines at the coniei's, as in Ociopijle ocfosti/le

and several similar forms.

There are, also others, apparently irregularly scattered, which

support the outside lateral girdle.

Finally, a rather large number of byspincs occur on the outer

part of the shell, short, needle shaped and with a broader base.

The pores are uneven, somewhat larger on the outer lateral

girdle, roundish, oblong and polygonal ; with strong separating walls,

\\lien they are fully developed. On the transverse girdle, the pores

are smaller, roundish, very uneven, with wide separating walls.

The girdles are all rather irregularly developed, not symmetri-

( il. Neither are the radial spines symmetrically placed.

As already mentioned, it cannot be seen from Haeckel's de-

Miiption, what is the actual structure of the genus Phm-ticium. I

have, therefore, refrained from proposing any new name, until

Haeckel's species Phortmitm pi/hinnm is more clearly defined.

To the form here described belong also the majority of Octo-

j';/lr octosti/Je HcK. /'. mi)ior Joeg. 1. c. p. 64. These foi'ms are

Ir-s developed than Tetrapylonium Clcrei, but seem, generally speak-

iiiL'. to belong to the same species. To the same forms too, the

I'li'Jiik-iinii jiijloiiiioii illustrated by IIaeckel would appear to

lirlollg.

It is. however, quite likely, that at least two species are con-

it ahvavs in small luuibei deepRather frequent,

water samples.

Disirilnif'ion : Not unfreipient on the west coast of Norway, also

in deep water samples. Cleve has found it in samples from deep

water from the sea west and south of Spitzberiren, as well as in

surface samples from the American side of the North Atlantic.

Also known from a few places in the Norwegian Ocean.

IIaeckel designates Fliurticita» p;/lonium as cosmopolitaii

(Mediterranean. Atlnntif. I'ficili.- etc ..surface and in various

de|)ths".)

VII A. «. IJllioliilH. lIcK.

jHr«-OM|>ira minor (.hiw..)

Liflicliun miliar .Iiihg. J^. <)1, p. (Jo, p|. .5, f. 24.

This species has a very dirterent appearance, according to tin-

position in which it is seen.

In one position it has an appearance corresponding to tin; illu-

stration referred to, and which caused me to consider it as a Li-

thelius with a double spiral.

On being rolled under the microscope it has, in another posi-

tion, the appearance of 3 distinct (concentric) shells, one outside

the other, the innermost being somewhat oblong, the other two
rounder.

In this last position, an iudefinite contour of an inner, smaller

shell is seen in the innermost one.

From which one may probably conclude that the innermost of

the three shells is double, Larnucilla-shnped or trizonal fac-

cording to Haeckel's designations). I have not, however, succeeded

in seeing this clearly.

Form this shell there extends, on both sides, a transverse

girdle, which winds itself into a spn-al about the largest axis of

the inner shell, the longitudinal or principal axis (after Haeckel).

These two spirals give rise to the appearance of a LifhÆus with

a double spiral, when looked at from above (transverse section, after

Haeckel apical view).

In a certain, a little oblique, position one gets again a more or

less indefinite impression of a single spiral.

In each spiral there is only a little more than one tuin.

Pores somewhat uneven, not large.

Numerous, long, narrow, needleshaped radial spines. (Cfr. also

JORGENSEN 1. C. 1.

One of the most frequent radiolaria in the north, sometimes

also rather numerous, especially in ocean samples.

Distribution: Also rather frequent on the west coast. Known
too from a few places in the Norwegian Ocean, where it occurs

together with southern forms.

Note. \Miat is in one instance in the tables entered as Lithelins

spiralis Hck. is very uncertain, and it is probably only a form of

LurcospirK minw, which, as already mentioned, in certain positions

gives the appearance of a single spiral. The same is the case with

regard to L. spiralis .Tiikg. L. 91, p. <w;.

VII A. 7. Strebloiiida Hck.

Ktrt'blacuntliu circumtexta (Joni;.)

(PL XI and XIl, f. 4li).

Sorularciis circumtextus Jorg. L. 91, p. 65.

This is also a very difficult form to define, and I have not yet

succeeded in getting a clear insight into its structure. It can, how-

ever, not belong to the genus Sorolarcus Hck., as I at first thought.

IH
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There appear to be about 12 strong radial spines, of the same

shape as those of Phorticimn pyloniiim Ch., but protruding much

further. They are more or less round, not three edged.

The outline of the shell in most positions is a broad oval, in

a few, almost round. Some optical sections show inner spirals, then

a double spiral as in Larcosinra minor, other sections show at

least 3 shells one outside the other, perhaps with several chambers

(only indistinctly seen).

On the smaller and simplerer forms (cfr. PI. XI, f. 46, c, d;

pi. Xn, f. 46 k, 1), which I have taken to be specimens in an

early stage of development, a single central chamber and spiral

twists, which appear to form a snail spiral, may be seen.

On the whole it seems to me at present, that this species

may best be placed in the genus Strehlacanfha Hck.. though it may

prove not to belong to this genus either.

The outer shell shows a more or less irregular structure and

vei-y uneven pores, from rather small to large ones and large holes.

On the outside of larger imore developed) forms there are also more

or less well developed byspines, very various as regards length and

development, from small subulate ones with a rather wide base, to

long, narrow needles. When more developed, these byspines are

more or less connected through fine branches to an outer, spongy

case immediately outside the outer shell. This spongy case is,

however, rarely much developed, and seems then to be confined to

— or at any rate most developed at — the one end of the shell.

Cfr. also JoEGENSEK 1. e.

Rare, and generally only singly, the small, younger individuals

rather more frequent: The Vest Fiord 1, "A, 0—180 m.; Hen-

ningsvær, "A, 0—180 m.; the sea off Gaukværo, 'Vi, 0—700 m.;

Skroven, V2, 0—300 m., */:, 350—300 m., V4, 0—150 m.: The

Eaftsund, ' 2. 0—26n ni.; Tlie Tys Fiord I. "Vm, 0—700 m.

YII B. Aeanthaiia.

Of this group there were only exceptionally small forms with

skeletons which seemed to be quite in the wi-ong place and were,

on tlie whole, very imperfectly developed.

Acanthoma echinoklef; too, which is frequent on the coasts of

Nor^\•ay during the summer, was entirely absent.

I have only entered a peculiar form Avithout any skeleton,

whicli does not seem, up to the present, to have been met with

anvwherc else.

Hailio>>|»li:cra n. <,'eu.

I have several times, but only in conserved material, come

across an organism which appears to be a skeleton-less radio-

laria of the division Aeantharia. It possesses, namely, the peculiar

])lasma products which Haeckel calls myophrisca, and wiiich he

describes as characteristic of this group.

For this species, I have had to coin a new iianic and have

called the genus Radiosphæra.

R. anacantliica JiiRc. n. »p.

(I'l. XVU, fi.;. 105, lOfi).

Central capsule sjjlierical, filled with numerous small and lai-ge

balls (alveoli?) the majority, small. Spines and skeleton wanting.

Kegularly distributed outside the central capsule, there are several

bundles of myophrisca, probably 20 in number. They are short,

linear, rather glossy, and are about even in size. In every bunch
6—8 of these bodies. These bunches (or bundles) lie in the outer

part of the calymma which forms a structureless mass of slime

(jelly), wliich is only Aåsible on being coloured.

The diameter of the central capsule is 65—70 |i.

Rare and scarce, is. however, easily overlooked: -'Vi 1899,

Kvænangen, —50 m.; Vs Evenstad I, 0—50 m. , "Va 1900 Bål-

stad I, 0—200 m.; "A the Skjerstad Fiord IV, 0—300 m. and

the Skjerstad Fiord V, 0—420 m.; V4 the Skjerstad Fiord XII,

0—500 m.; «A the Folden Fiord I, 500—400 m.

From the above, the species would seem to be oceanic, uncer-

tain whether it is temperate or boreal.

VII C. Xas!i$ellaria.

Of this division there was a comparatively large number of

forms iu the plankton examined and also on the west coast of

Norway; and, among these, there were a good many which, on

account of their slightly developed skeletons, were at a low point

of evolution. These proportionately simple forms are very interesting,

in as much as they seem to be able to furnish valuable information

with regard to the oi'iginal str-uctural type for the corresponding

divisions, as well as \\"ith regard to the phylogeny of the whole

class.

H.4Eckel's splendid work on Radiolaria (L. 86) is on the

whole admirable for its clearness and the ingeniousness with which

apparently unimportant details are fitted together to make up a

wonderful and consistently worked out system. If it had not been

for this immortal work of Haeckel's, the immense material, which

the Challenger and other expeditions provided, would have waited

long before it could have been made useful to science to any great

extent. There may be differences of opinion as to the justification

or appropriateness of the genera and families erected by Haeceel;

it is impossible, however, not to admire the immense amount of

valuable observations which are so plainly and clearly set forth

in his extentive work.

As far as XasseUaria are concerned, Haeckel's system does

not seem to be quite successful; but this di\ision is, as he himself

mentions several times, particularly difficult, and can hardly be dealt

with satisfactorily in any other way than by starting from the

simplest forms. These simple forms are, however, small and in-

conspicuous and may therefore easily be ignored for the beautiful

and wonderful forms of which there are so many illusti-atidiis in

Haeckel's famous work.

It is just for these simple forms that it seems to be imjjossible

to use Haeckel's classification. After mucli groping and maii\

fruitless attempts to arrange the Nassellaria, which I have fouml

in my material, according to Haeckel's system, I have at length

felt compelled to get out of the difficulty by erecting several new

genera.

Unfortunately the Nassellaria in my material — as is the case

with Radiolaria on the whole — never occur iu any important

numbei-s, but often only singly. I am, however, more and moie

convinced that certain simple structural conditions, which seem to

have been partly overlooked, partly considered to be of little im-

portance by Haeckel, who does not use them in his classification,

recur as the uround i)lan of a large number, ])robably the majority,

if not all. of foi-nis of ya.'^rllaria.
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Mori'ovtT. I liavc bcni cniililtMl, l)y kiiiil assistance from differ-

riii (|iiart('rs. to obtain soiiic ricluT nulioiaria samples — most of

tlifiii. luifortuuateiy, of fossile species — , which, althoufrh 1 have not

yet hy far been able to work them tiirougii, as far as I can see, show

that my opinion of the strnctnre of this division of NasseUaria is

on the wliole correct. 1 iiope in the futnre in a more detailed

work to be able to eive more exact leasons for my opinion, and

try to apply it consistently to the more important i:enera of ^V^s-

scllariii.

My remark, that Hakckel had to some extent ijruored certain

piimary skeleton parts, which I consider to be the principal type

fur all the forms which I have examined, may give rise to some

niisnnderstandiny. Haeckel several times draws special attention

to the ..basa'l tripodium" as a ground plan, from which a large

number, perliajis all. of the forms may be developed. This triradial

iiTonndplan also lies at the bottom of certain classitications in his

system. According' to my opinion, thei'e is something wanting

here — of which more further on — which is of gi-eat import-

ance. Thus I found, quite at the beginning of my work with

XasseJlaria (.IihuiExsEx L. 91 1 that Claparede's genus Playiacantha

was of lUfferent structure than Haeckel (and Clapahede) had de-

scribed, and, unfortunately, proved to have the same structure which

Haeckel describes as characteristic for other genera (Plagonidium

HcK., Plagiocarjya Hck., Peripleeta Hck.).

This peculiar structure is, however, not contined to radiolaria

beloHL^'ing to the genera mentioned, but is common to the whole

division, \\-itli variations in development in ditferent directions (see

below).

This circumstance of itself makes it impossible to retain Haeckel's

g"enera in their original detinition.

Whoever has tried to use Haeckel's system of classification

of Xassellariu foi' other divisions, as, for instance, the large one

C'l/rtoiden, must certainly have found that the genera and divisions

of his system are, at any rate in part, unsatisfactory and prove not

to be so well limited as to be of practical service. In several

instances, certain secondary structural conditions of comparative

insignificance are taken to be a basis for division, as also, in not

a few cases, accidental and passing stages of development are

used as distinctive characteristics. Especially in several of the

( 'l/rtoi(Jca in my material there are — and must be according to

my oiiinion — real radial apophyses, which are not found in the

corresponding genera according to Haeckel, so that they would

have to be classified under quite different divisions in his system.

On this account, I have been obliged to start new genera

here too.

It seems to me that taken as a whole, Haeckel's system as

regards the XanseUaria, — at any rate, large portions thereof —
must be entirely reconstructed. It will then be possible to retain

a large number of Heackels genera, but with different definitions.

Haeckel mentions several times that the Xassellaria can

monophyletically be traced from an oi-iginal ground form, but that

great difficulties are met with when one tries to put this into practice.

He states that „the basal tripodium" or a sagittal ring or a ce-

phalis may be looked upon as such a ground form. He seems,

however, to consider the tiipodium as the most natural starting

point, as there are traces of such a tripodium to be met with in

the ring species and Ci/rtoidca (..cortinar feet" in Cortimi and Cor-

tiniscus, „cortinar septum" in several Ci/rfoidea).

This tripodium corresponds best also to my ideas.

As a foundation for the detailed desciiptidn which follovFs, I

have, had to coin various designations which arc most easily ex-

plained together when giving a comparative treaty of the whole

group. Then too, I will explain my ideas with regard to the re-

lation one to another, and the origin, of the g-enera found in the

material under examination.

Pliylogeny of the genera mentioned.

As an original gi'ound foi'm, 1 take oni; which is similai' to

Plagonidium Hck. (and Plagiocarpa Hck.) and which has four

spines, extending in twos divergently from the ends of a short

central rod. 'Vho plane thi'ough two of them, the sagittal plane,

is perpendicular to the plane through the other two.

With a change of direction, an apical spine, A, and .3 basal

ones will soon appear. These basal spines are one of them dorsal^

D (fig. I) and two lateral, Lj. (right) and Lj (left).

This seems to be a natural

form for the skeleton, con-

sidering the position of the

central capsule. (Cfr. below,

concerning the position of ba-

lance in the water).

These 4 primary spines

are, as stated in my previous

paper (L. 91), the same as

constantly occur in the Xassel-

laria which I mentioned. There

they were called : Der primare

Mittelstachel (= D), der Vor-

derstachel (^ Li) and der

Hinterstachel (= Lj.). :My

reason now foi' changing the

names is that the designations

used will continuallv recur in
., . , , . ,.'

, . , Fig-. I. The ground form: lateral view, per-
the special descriptions, which ^ ,. , „

, ,. „ „ ,, » „ .' ^ ' spectively. Schematically, as the foUowiiis.'

it would not be at all easy to
"

figures,

understand unless I gave these

spines their special names, so that it was important to choose

suitable ones, and such as agree as far as possible with the designa-

tions used by Haeckel, whereever these latter could be retained.

If the skeleton be placed so that the central rod is horizontal

and seen from the ventral end, the sagittal plane being vertical

and the apical spine directed upwards, then the primary dorsal,,

basal spine D will be directed backwai-ds and downwards, the

apical spine A somewhat backwards and upwards, the left, lateral

spine Lj (from the ventral end of the central rod) downwards,

forwards and to the left, and the right, lateral spine L^. downwards,.

forwards and to the right (fig. II and fig. HI).

Now there arises. a verticil of 3 branches on each main spine,

and so we have the Plagiacantha type, as it is found in the spe-

cies P. arachuoides Clap, (not the genus Plngiaeantha Hck.).

The apical spine is here rather small and has (generally?) only

two branches.

ily reason for considering the apical spine, nevertheless, as be-

longing to the primary skeleton, is that I have never come across-
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any form in ^\'hieh it was wanting. Its comparatively weak de-

yelopment, in many cases, may tlierefore be due to retrogression.

vVt any rate, it would have to be looked upon as a spine which

appears at a very early stage of development, so that, in the case

in question, it will only be immaterial whether it is considered as

being formed at the same time as the 3 basal ones, or as having

u
7ig. II. The ground form ;

ai)ical view.

Fig. in Tlie same; ventral

D

A

been formed later. In other words, Haeckel's basal tripodium may
be a more original form; but the ground form with 4 spines which

I have chosen as a starting point, is the common type for all the

forms which I have found.

This primary verticil of branches is found, more or less di-

stinct, in a series of forms, which appeal-, therefore, to originate,

mure or less directly, from the Plagiaccmiha type.

There is a peculiarity with regard to the verticil, whicii plays

an important part when examining the skeletons, as it makes it

easier to trace the corresponding parts and makes clear the rela-

tion between certain forms.

The branches of the dorsal spine, D,

are placed one dorsally, two ventral-later-

ally. (Here we only regard the projections

of the branches on a plane perpendicular

to the direction of the main spines. The

actual direction of the branches is deter-

niinod too liy tliat of the main spines, so

that it will be, respectively, dorsally up-

wards and ventral -laterally downwards.)

On the right lateral spine, the direc-

^. ,,, „„ ,„ . „ , tioii is almost corresponding, that is with
Fig. IV. The Plagiacantha tvpo; ^ •"

transverse section of the basal One branch outwards (away from the cen-

•spines. tral 1-od, cfr. fig. IV), while the verticil

of the left lateral spine is turned so as

to take the position as denoted on tig. 1\'. 'I'he edges liave also

tlie same position, where they occur, as well as the secondary

spines.

In this Avay, tlie plasmatic body will be more perfectly jiro-

tected, than would be the case if all three verticils were in the

i-egular positions.

A development in two directions now takes place. I'here

appears a oth, important, spine, the ventral sagittal one (in my

A-
1,. X

pre^^ous paper, .Ioegensex L. 91, designated as ,.der secundilre

Mittelstachel"), and the primary connecting arches appear.

The ventral sagittal spine extends from the common starting

point for the two lateral spines (the ventral end of the central rod)

and is also basal (directed downwards and for'i\-ards). On those

skeletons which are less richly developed, it is easy to i-ecognize

it as a less strongly developed spine of later origin.

The primary arches are developed between those primary

branches of the basal spines which are nearest each other, and

are, therefore, three in

number: (1) The left la-

teral arch. l!i tig. V, bet-

ween the left branch of

the dorsal spine. (1| and

the inner branch, Ijj, of the

left lateral main spine;

(2) the ventral arch. 1^^.

between 1^

branch, 1^.]
>

lateral main

(3) the right,

B„ between

branch,
h'd.

and the left
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1 bi-aiiclios of tlu'

(luito eonTs|H»ii(l ti

rhuloiihoni).

(hirsa

Ihcii- CIV. full her iiKk-i

(//(//

Fig. VII. The Cam]

.strongly bent towards ea

opines unite at tlio [loint.-

Ill ('iiiiijii/hifKiitliii. the

primaiv verticil of braiidics

is wanliiii;. lii.stoad of this,

.seeoiulary branches (spines)

are (leveloped on the 3 cdfres

of the main sj)incs. It seems,

therefore, most natural to

derive Campylavaiiiha from

the common yi'onnd form, as

a parallel form to Phijjia-

((iiitliii. It is, however, also

possible that the verticil of

branches is transformed into

the scattered, strong spines

on the edges, as this primary

verticil appears to occur on

the apical spine (?).

The two basal sagittal

spines. 1) and V, are in Cam-

I (itlicr. Let us suppose that

and we siiould have a sagit-

2)!/lac(iiitliii

these two

tal ring.

It would be interesting if the ling forms (Steplwidea Hck.) as

a whole could be derived in a similar way; but I am as yet un-

able to judge if this be so, as my personal acquaintance with these

forms is too deficient. In the material under examination, only

one of these forms occurred, Dictyocircus chtthrafus, and even that

was very sparsely represented. It seems, however, to me that this

form most naturally may be derived in the manner mentioned. Such

a derivation seems to be natural for the division Semantida Hck.

I think, however, that the whole division Stephoidea Hck. requires

a thorough revision.

By help of the secondary lateral spines 1, (cfr. fii;-. VT and

fig. VII) it seems that Dictyocircus dathratus may be quite natur-

ally derived from Campylucantha cladophom. (Cfr. further under

Dictyocircus). In this way too the long, protruding free spine, the

apical one A. which is not seen in IIakckkl's rin;:- forms, is ex-

plained.

We also lind a clear and easy transition from Dictyocircus to

Ceratospyris hypertiorea, additional meshes appearing on both sides

•of the ring. The transition here is so evident that — as mentioned

under Ceratospyris — there may be some reason to suppose that

Dictyocircus is but a young form of Ceratospyris.

That the network in Dictyocircus develops into the two lateral

domes of Ccratosiiyris, seems ([uite natural. Several of the most

important meshes are directed oblicjuely outwards from the ring

(cf. under Dictyocircus). The additional growth therefore at first

causes the network to be widened laterally. Later, byspines will

be formed on the sides, and these will converge towards the open

central space, for the direction of the byspines is generally such

as to cover uni)rotected places. Thus the netwoik of the sides

converges and the shell is finally closed.

My opinion, therefore, is that the ring in Dictyocircus is basal,

not apical, as in similar foi'uis accordin:: to Haeckel's interpre-

tation.

In the second scries, there is after Plictacantha the develop-

ment lit a ventral .sagittal spine. 1 think I have seen a form which

would beloiiL.'- Iierc, very similar to I'lcclunnitha oikishos. but having

a ventral sagittal spine; but, as the study of the stuctiire of these

forms has taken a great deal of time, [ have been obliged, for the

present, to give up the thoutriit of attaining definite clearness with

respect to the limits for the dilVerent sjæcies. it would al.so have

proved impossible to di.stingiiisli with certainty between young ftmiis

of ditlerent .species and genera, unless the most important structural

conditions had first been settled.

Krom the /'Icrtucantlui type, there is a further development

to J'hormacanllui liystri.r. a venti-al, sagittal spine a.s well a.s .several

ai'ches being (leveloped. These arches arc apical, extending from

the apical spine to the three ba.sal ones or to the primary basal

arches. I have not found time to study the course of these apical

arches more closely; but there regularly appears to be one from

the dorsal branch of the apical .spine (d,| lig. V) to the dorsal

branch of the dorsal main spine, one from the right branch of the

apical sjiine to the right lateral arch, l^^ as well as one from the

left l)i;nicli u\' the apical .spine (here the apical spine has the

piimary verticil of branches) to the left latei-al arch, ]{|.

Besides these, there are al.so secondary apical arches outside

the primary ones, distally, or between them.

It is interesting to note that Phormuranthit hystrix shows the

same course for the primary branches and the primary arches as

Flectacantha oikishos. Only in the case of Flwnmumitha. the for-

mation of arches has reached a further stage and the tips of the

branches have mostly disappeared (the branches have become parts

of the arches). Similarly, the outer branches of the primary ver-

ticil of the lateral main .spines are retrograded and on well devel-

oped individuals transformed into short spines. The ventral, sagittal

spine is bent more downwards than the lateral ones, these being

dii-ected more forwards and the apical one more backwards. Thus

is formed an interesting type, which in one respect exhibits a re-

markable likeness to the Cludosccnium type, while it is, on the

other hand, difficult to separate with certainty fiom H.\eckkl's

group Movocyrfida.

The spine which H.\eckel, in Cladoscenium and the whole

group Monocyrtidu, calls the apical spine (apical horn) is the same

which I have called the dorsal, basal spine, I). Closer considera-

tion will prove that this opinion is Justified (cfr. under Phonn-

acanthu, Cladoscoiium. Peridium and LithomeUssa). Similarly to

the foregoing ought, therefore, Cladoscenium and Mmiocyrtida, as

well as the other Cyrtoidcu. to be placed in the contrary position

with the .,ce2)halis" (Hck.) downwards, and not a-s IIaeckei, has

done, with the rephalis upwards and the ..thorax" and the ..alidomcn"

downwards. One would get the same relationship between the

groups if one retained Haeckel's method of placing them for

Cyrtoidcu, but turned the preceding ones over .so that the three

spines (Haeckel's .,basal tripodium") turned upwards, and one

— according to the above designation the apical one — downwaids.

In this way, the network in Plerturunthu and Phormncuutlui slmulil

be considered as apical, not biisal.

If, however, one goes in the natnial order from the simi)le

forms, without a network or with a very incomplete one. to such

ones as the Cyrtoidcu, it seems most natural to consider the three

spines — as above — to be basal, not apical.

On the whole, perhaps this is the right place to say a few

words about the natural position of balance in the water.
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Haeckel considers those forms which have a marked principal

axis to be „monostatic", supposes that they swim in one definite

position of balance. As the skeletons of Nassellaria with their

substantial spines and net walls must be considered decidedly

heavier than water, their plasmatic parts are most probably lighter,

in order that the form may be able to float in smooth water, when

no selfmotion is supposed.

It is another matter, whether it follows from this that tliese

forms are monostatic, as Haeckel supposes. It seems, however,

natural to conclude that the plasmatic parts support the skeleton

and not the reverse, so that it would appear most likely that the

central capsule is situated under, not over „the tripodium" (in those

forms which have an imperfect skeleton).

If, however, the centre of gravity of the plasmatic parts is

under „the tripod", it is not impossible that the centre of gravity

of the tripodium, by which, naturally, the basal position is deter-

mined, may coincide with that of the plasmatic parts, and thus

the balance in the water be indifferent.

One would think that such a position of balance would provide

important advantages and would safeguard against a separation of

the central capsule from the plasmatic parts of the skeleton.

There are, moreover, several details concerning the different Nasael-

hirin skeletons which seem to suggest that the centre of gravity

of the skeleton is very near that of the plasmatic parts. Thus the

substantial „tophorn" (Hck.) which is found in numerous forms of

Cjjrtoidea may be mentioned as an instance of this. It is especi-

ally this solid tophorn which makes it appear not improbable that

the centre of gravity of the skeleton, if it does not coincide with

that of the plasmatic parts, even might well be nearer the cephalis,

so that the form when thoroughly balanced ^\o\M swim witli the

cejihulis and the tophorn downwards.

In this connection, it is an interesting fact that the central

capsule in several Cyrtoidea — e. g. Clathrocijdas, Corocalyptra,

Dicfi/ophlinits (cfr. Haeckel, L. 86, pi. 60, 61) is lobed, and has

a small part in the cephalis, while four long, widened bags extend

thi'ough a large part of the thorax. If these bags are lighter than

water, their natural position in the heavier skeleton will be up-

wards (although the species, of course, would also swim steadily

with the cephalis upwards, if only the centre of gravity of the

skeleton lies under that of the plasmatic parts).

Here I will not omit to add that this peculiar condition of

tile central capsule in Gyrtoidea suggests an original placement in

till' cephalis, while later on it has got its greatest volume in the

thniiix. Tills again points decidedly to the probability that those

forms wliicli have an imperfect skeleton are to be considered as

Munocyrtida with an imperfectly developed cephalis (and no thorax).

The apical arches and their secondary arches in Phormacantha

form a continuation of the net work up over the sides of the

a
I
ileal spine A, thus causing an enclosed dorsal spine, i. e. a ,,col>i-

iiirlla" (HcK.), as in Euscenium Hck. and Cladosceniuni Hck. The

(vlionella is as yet only partially embodied in the skeleton. At
tlie same time a further development of the opposite part takes

place, a rather complete wall being formed outside the ventral arch,

below the ventral sagittal spine, if this is considered as directed

downwards. Probably this is to prevent that the centre of gra\ity

of the skeleton shall be moved to one side.

The genus Cladoscenium, as it is represented by C', trirolpium,

with an almost central columella and even development of the

skeleton all around it, may quite plainly be derived from an

figure) and finally .3 arches bet- t

ween the nearest branches of

1,
k.L\Å
Fig. vin.

obli(

interesting, simple form, Protosceninm, which can again be traced

back to the Plagiacantha type. We may imagine the original type

with the four main spines developed evenly, and having the

primary verticil of branches on each of them placed in regular order.

(Cfr. fig. VIII). If one now imagines 4 basal arches formed between

the nearest branches of the dor-

sal spine, D, on the one side,

and each of the lateral spines,

L, on the other (cfr. the lines

.... on the figure), 2 similar ./ ^^ / ^.

arches between the nearest / Å n \.

branches of the apical spine. / / \
A, on the one side, and the / ...--.•' •••... \
dorsal spine on the other (cfr.

the lines — — — - on the
^'^

L
_ .jj. . _-.e Protosren'ui,m-{\\w.

the apical spine and the lateral oblique apical view

ones, (cfr. the lines — — —
on the figure) one has the Protoscenium type. Here there is an

almost central columella, which naturally presents itself as an „ apical

spine" in contradistinction to the other three, which are all about

equally developed and want the outer branch in the primary verticil,

while in the columella all three branches are well developed.

The columella, however, also here corresponds to the dorsal

spine in the foregoing species. This will also be seen if we regard

the natural position of the central capsule, between D, L and Li

From Protoscenium simplex to Cladoscenium tricolpium, we
have again a very plain transition. The branches of the primary

spines lose their tips and become parts of the arches (as in Phorm-

acantha). The three branches from the spine D are the verticil

on the apical spine (after Haeckel). A ventral sagittal spine is

also developed, and in this way, perhaps, a counterbalance is formed

to the net work at the spine A.

From the Plectacantha type a series of forms may again be

traced. The net work closes at the base (cfr. corresponding process

in Ceratospyris) and we have the genus Peridium, which always

seems too to have the ventral, sagittal spine whicli often is, how-

ever, but weakly developed. One can here, partly because of the

meshes round the dorsal spine, more especially because of the

characteristic peculiarity in the position of the ventral and left

lateral arch, (suspended from a common, basal, primary branch

from the left lateral spine, cfr. Pkctacanthai be convinced tliat

Haeckel's ,,apical spine" corresponds to tlie Imsal dorsal spine, D,

in the genera with imperfect skeleton. ( )ir' linds also in Peridium

several of the characteristic peculiarities of Plertacantha oikiskos,

e. g. the larger, secondary meshes with their conspicuous byspines.

If the connection with Plectacantha oikiskos may be taken as

certain — there is, perhaps, an intermediate form, the one already

mentioned which resembles Plectacantha oikiskos, but has a ventral

sagittal spine — the connection between Peridium and Cyrtoidea

is at any rate quite as certain. Here, however, as mentioned above,

the ,,cephalis'' corresponds to the basal network of the simpler

forms. One can plainly see in young Cyrtoidea, where it is prin-

cipally the cephalis, which is fully formed, how the thorax is devel-

oped betAveen the outward pointing- liysjiiucs on the ininiaiy and

secondary arches of the cephalis.

j

In Lithomelissa setosu, whicii can quite naturally be derived

1 from Peridium, the spine A luns inside the thorax, wliich it then
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pitM'ces ill a direction obliquely ilownwanls. In this way it un-

doubtedly takes an iuipoitant part in the foiniation of the thonix.

partly with brandies, partly witli arches to the other primary spines.

The spine I) runs nearly in the cephalis wall, oblitjuely upwards,

as an apical horn - .,topliorn" (IIok.) — which is but little con-

spicuous, while the spines l^^. iinil l.| pierce tlie tlmnt.r in, or a

little below, tlie ..neck". Tlie ventral sa-iltai spine protrudes

obliiiuely from the region of the neck as a lower ..frontal horn"

(HcK., in contradistinction to the „apical spine" as a ..hitrher

occipital horn").

The peculiar swellings seen in tlie reL;ion of the neck in

Lithomdifsa getosa and similar forms, will tind a natural explaiiatiuu

throutrh the above mentioned process of formation of the thorax,

and this also gives an explanation of the indistinct outer boundary

between the ct'iihulis and the thorax. The i)roper liouiidary is to

be found near the primary arches, where it is dclined liy internal

lists („cortinar septum" as IIck. mentions in some species). These

are not in the same plane, just as in Phrtacaiitha and Perklium.

As the secondary spines on the left and right lateral arch through

additional secondary arches now form the adjoining part of the

thorax, two crimpings on the sides about the spine D will be

caused at the boundary between the cephalis and thorax.

In Cyrtoidea there is also developed an inner spine, which

extends from the central rod through the thorax. It appears to

be very variously developed, and is sometimes branched. It always

seems to extend from the ventral end of the central rod, at the

-same point which is also the starting point for the primary, lateral

spines and the A'entral sagittal one, and it extends in a direction

contrary to the cephalis. Its object seems to be to protect the

large opening, which is the weak point, or perhaps it is to act as

a support for the lobes of the central capsule. As a rudimentary

spine, it can be traced right back to Phorjiiacantha.

The more richly developed the Cijrtoidea forms become, the

more it seems that the original spines and arches are retrograded.

The four primary spines, as well as the ventral, sagittal spine can,

however, be clearly recognized in every instance, as far as my
experience goes. In the genera Helotholus, Androcyclas and Clathro-

cijclas, perhaps also Sticlwcori/s, 3 of these spines, A, Lj. and Li,

are found as simple, protruding spikes. In the genus Androcyclas

the spine D forms the large, substantial „to])horn" (llcic). Sim-

ilarly in Clathrocyclas. where the other ..tophorn" is formed by the

protruding ventral sagittal spine.

The consecutive links of the many linked Cyrtoidea are formed

out from the cephalis as may easily be proved in young individuals.

Such forms as Lithomelissa will, therefore, when young resemble 1

Peridium, Clathrocycla." and Androcyclas and be similar to Dicyrtida

(instead of Tricyrtidn) etc.

The genus Amphimelissa (Botryopylc si'tosa ('i..) seems to

have a structure which is considerably ditferent to that of Litho- 1

melissa, with a fuller development of the primary skeleton parts

of the cephalis. If I have understood it rightly, it would seem
|

that its thorax is formed from the cephalis by secondary spines on

the secondary arches, that is with the starting point higher up on

the cephalis, while the thorax of Lithomelissa and similar genera

are chiefly formed from the i)rimary arches and their byspines. The
i

result is therefore, that Amphimelissa has a broader cephalis, which
[

is more enclo.sed, or even entirely so, and which does not distinctly

appear to be separated from the thorax. (Cfr. further under Am-
|

2)hivtelissaJ.

The genealoLncal tree for the forms which

will, after the foregoing, be as follows:

Sliclwcorys

ccur in my mateiial

Dictyoceras

Amphimelissa

\

Dirtyophvnins

Androcyclas

Helotholus

Litho

Pteroscenua

Cladosceni/

Phormacantha

Ceraiospyris

\

Peridium Dicti/ocircus

/ /Plcctucantka /

Camp])lacantha

iToundform with 4 primary spines

In the following paires. I have for practical reasons preferred

to retain (at any rate preliminarily) Haeckels method of placing

the Cyrtoidea, where therefore the ..apical spine" is the spine D,

and the „dorsaI one" the spine A, while further the right and

left lateral spines change places. Where, however, letters are

used, I have applied them as above.

W"\{\\ regard to the distribution of the species of Xasstlhiri<(

which 1 liave observed, I will add a few remarks, and these will

also, as a whole, be applicable to the above mentioned species of

the division Spumellaria.

It is difficult, from the material treated, to come to any re-

liable conclusion as to whence the various species really come, and

this indeed is the case with most of the plankton species which

occur in my material. \\'c know very little indeed about the di-

stribution of these radiotaria. for the majority of the species found

are cither quite new or had only previously been known from the

west coast of Norway. But, fortunately, Cleve has also observed

some of the species in question (especially from the sea near Spitz-

bergen), so that the distribution of just these species can be rather

more completely stated. It has also been of great service to me

that Dr. ILjout and Dr. Ghax have kindly favoured me with a number

of plankton samples for examination which were taken on S/S Mi-

chael Sars' expedition in the Norwegian Ocean. I have, however,

not yet been able to find time to work through the whole of this

material, which, having been collected from settled places in the

most inq)ortant currents, will supi)Iy valuable information with i



128 E. Jorgensen.

speet to tlie dependeuce of the radiolaria ou temperature and sali-

nity. Unfortunately, there are no samples from deeper water.

It may, nevertheless, be concluded with certainty that all the

species here mentioned of the divisions SpumeMaria and NasseUaria

are oceanic species. There may, however, be diiferences of opinion

as to whether they are northern or southern forms. Cleve states

(L. 40) that some species which belong here (from the Northern

Atlantic) must be considered to be derived from the Northern Pacific

by way of the Northern Arctic basin. He comes to this conclusion

partly because several of these species have been found in the

northern part of the Pacific, and partly because they do not occur

in samples taken farther south than 40 " n. lat.

Gran (L. 7(). p. 149— 154) considers these species to be of

southern origin.

As far as I can gather, Clbve's statements are generally based

upon examinations only of surface samples. My impression is that

the majority of these radiolcma come from the northern part of

the Atlantic, where they appear to occur in the mixed Atlantic

waters. In the deeper waters of the Norwegian Ocean, thei-e are,

perhaps large numbers of these northern species. In a deep

water sample from the sea between the Faeroe and vShetland Isles,

which was taken by Mr. Clark and kindly placed at my dispo-

sition for examination, I found a comparatively large number of

those species which occur on the coasts of Norway, and some of

these species were numerous.

It appears to be certain that ocean water of between 34 and

35 "/oo salinity contains many species of these radiolwia. Perhaps

here too they oceui' for the most part in the deeper layers.

On the other hand, there appears also to be species (of those

mentioned in this paper belonging to Spiimclhiria and XasseUaria)

which belong to the salter, warmer waters of the Atlantic, but

their number is comparatively small.

Key to the genera of NasseUaria. i)

Shells with plainly latticed cephalis and thorax, or

more joints.

More than 3 joints; rather narrow sliell

with no Ol' inconspicuous spines

3 joints (cephalis, thorax and abdomen).

I'horax with 3 long protruding

spines, each with a bi'oad base;

no broad tophorn

Thoi-ax with 3 to 4 slender

and short spines which may easily

be overlooked.

2 diverging, 3-e(lge(l

tophorns; broad thorax:

short, expanded, l)iini-

shaped abdomen

1 conspicuous, 3-edged

tophorn ; thorax narroAver.

not brim-shaped

2 joints (only cephalis and thoi'ax).

Cephalis rudinuMitary; largo

thorax LUhurach

Stichocoru^-

Dictyocerm.

Chdhroriicliis.

A)>>lrori/rlfi

(Inly to le (let(;rminati

Thorax little developed with

narrow spines which form <i or

more „basal feet" Aennfhocorys.

Thorax with piercing, 3-edgcd

spines or with 3 regular liasal

feet Didyojiliimus.

Thorax with piercing, slender

spines without conspicuous edges.

Thorax broad and low,

campanulate ; cephalis \\ith

numerous spines Helotholus.

Thorax narrow and high.

Cephalis very

broad, not plainly

constricted from

the thorax Amplihnellssa.

Cephalis nar-

rower than the

thorax, easy to

distinguish Lithomelissa.

Only cephalis, plainly latticed.

Cephalis with a sagittal I'ing (bilocular) Cerafospyris.

No sagittal ring.

5 long, 3-edged spines, one of

them forming a nearly central

columella with an inner verticil of

3 branches and protruding above

as a tophorn Cladoscenhmi.

The same, but the columella

wanting the inner verticil of bran-

ches Euscoiium.

No broad, 3-edged spines.

No columella Fcridiiini.

(Incompletely latticed

shell with indistinct, margi-

nal columella Phormncanflia).

More or less incomplete skeletons, not plainly latticed.

A strong sagittal ring with spines and

some few meshes Dictyoc'urus.

No sagittal ring.

The ventral sagittal s]iine is

present.

Rather well doveloped

network (at last with

numerous slender ai-i'lios

and spines at the outside) Phormacantha.

No network, only strong,

bent spines with nnmei--

ous scattered branches . . Campyhicdiitlm.

(5 strong, sti'aight. 3-

edged spines Ensceniuni).

The ventral sagittal spine is

wanting.

A very incomplete ce-

phalis with very I'ew.

large meshes and nrai-ly

central columella Protuncenium.

No columelhi.
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Only two pent-

ai;oiis witli a side

in common and

tlic opposite cor-

ners connected

throutrli a poly-

i!onal beam; long-

spines in tlie

cornel's

Jlore or less

developed net-

work, formint;- a

conical cephalis,

open below ....

Only the 4 main

spines with a ver-

ticil of 3 branches

ou each of them;

no or but few^

connecting- ai'ches

developed

Gunospha-ra.

Pledacantha.

Plagiacantha.

VII C. 1. Plectoidea HcK. (Plagonitla and Plectanida).

Plagiaeantlia arachnoides Clap.

Jørgensen L. 91, p. 72.

In a previous paper (Joegensen 1. c), 1 liave in detail de-

scribed the structure of this species and shown that, from this

structure, it would have to be classed as belonging to Haeckel's

genus Plafjiocarpa or — the form which is furnished with connecting

beams — to Perijjlecta Hck. At the same time too is mentioned that

this structure — as it is explained in the foregoing pages here —
is the ground type for a large series of forms.

It is likely that still other species are included in the above

name. Haeckel's Plectophora aradmoides can, however, not be

distinguished from Plagiacimtha arachnoides.

In the present material, this species was found only rarely

and in small numbers, generally in deep water samples, up to 50

ni., only exceptionally near the surface. Almost entirely absent

during the diatom inflow.

Distribution: According to Cleve (L. 40, p. 180) a northern

form, belonging to Tricho- and Chætoplankton. Frequent on the

west coast of Norway, seems also there to be absent during the

diatom inflow. In August 1903, numerous between the Faeroe

and iShetland Isles and in the sea north of them, near the surface

(L. 18, 1903—1904, nr. 1).

The species would thus seem to belong to the noi'thern part

of the Atlantic, and especially to be abundant in the North Sea

and north of Great Britain during the summer months.

Canipjlafantiia n. ^^in.

Has tile four pi'imary spines, D, L^., I^i and A, as well as

the ventral, sagittal one, V. Tlie dorsal, sagittal one, D, is bent

strongly downwards. The lateral, basal spines, L and L[, are

also bent downwards, beini;' as usual directed half forwards and

half sideways (so as to be ventral lateral). The ventral, sagittal

spine is rather thin, almost straight, bent strongly downwards and

converges distinctly towards the dorsal, basal spine, 1).

The principal ditt'ercnce between this and the previous genu.s

lies in the ventral, sagittal spine.

The primary verticil of branches (cfr. the introductory remarks

under Xassclhtria) appears only on the apical spine, which is with-

out any other branches.

C. cladophora .hmc. n. sp.

(PI. XII, tij,^ 47).

The sagittal, basal spine is best developed, very strong-, long,

strongly bent, gradually narrowing ort" into a long fine point, like

all the stronger main spines and branches three-edged. One edge

is dorsal, the others lateral. On these three edges, there are strong,

expanded, narrow pointed branches, several in a row along the same

edge, rather scattered and not clearly forming verticils when com-

pared to the branches on the other edges. The branches become

shorter towards the end of the main spines. The larger branches

are in their turn furnished with similar squarrose branches.

The basal, lateral spines are also strongly developed, although

not quite so much so as the sagittal, dorsal one, in other respects

corresponding precisely in form and arrangement of branches.

The apical spine is much less developed, having only a verti-

cil of three branches on the corresponding place to the verticil of

Plagiacantha, outside this being thin and unbi-anched.

The ventral, sagittal spine is thin and unbi-anched, almost

straight, pointing obliquely dowmvards between the latcial spines

and being somewhat shortei- than these.

In addition, in well developed foi-ms, there appears to be two

strong, lateral arched branches extending from the basal, dorsal

spine at the base of the apical spine. These arched branches form

a pair of secondary, lateral spines, Ij. and Ij, in form and arrange-

ment of branches corresponding to the primary, lateral spines, only

less developed. In those individuals where a smaller numbers of

secondary spines were developed, they -wei-e not visible. But it

must be remarked that the species is very brittle, so that the

branches are easily broken ott'.

This species is especially interesting, as it seems to show the

evolution of the ring species. Cfr. above and under the follo\\-ing

species.

Rare, always in small numbers, only in deep water samples.

Seems to be boreal oceanic.

Disfriljiition: Otherwise only observed on the west coast of

Norway: Tiie Oster Fiord, very scarsc. in deep watei-.

\ II C. 2. Ntephoidea lie k. (Ntcplianida and

Seiiiantida).

Diotyocircns n. !,^en.

(Cfr. pi. XIII, f. 48).

A strong, sagittal ring, one side, the doi'sal, being less bent

than the other, the ventral. (This peculiarity of the ring species

is also mentioned by Haeckel). This ring is in the following de-

scription supposed to be placed downwards, not upwards as by

Hakckel.
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Ring- and

view (f

Dkfi/ocircns

:

leshes f, apiea

leniatically).

On the dorsal side of the ring-, there is a long spine, pointing

obliquely backwards and upwards, the apical spine. A, in the plane

of the ring-. On both sides of this apical spine, there are two

lai-ge, pentagonal meshes, diverging at right angle on each side,

both in the same plane perpendicular to the plane of the ring.

These are the right and left transverse meshes, a^, and aj. These

meshes are again both in a dorsal and ventral direction joined to

two similar pairs of meshes, the dorsal lateral meshes, f and fj,

situated in a dorsal direction from the transverse meshes, and the

ventral, lateral meshes, bj. and bj. These lateral meshes point ob-

li(iuely outwards from the plane of the ring. They are thus not

in paii'S in tiie same plane, but the plane of the right one forms

an angle with that of the left one, both being turned from a po-

sition perpendicular to the plane of the I'ing in a direction away

from the centre (tig. IX).

In a ventral direction from the pair of

meshes b, ."3— 4 more or less complete pairs

of meshes follow, c to e: in a dorsal direc-

tion, however, there ai-e only three protruding

spines, g, the middle one being in the plane

of the ring, the other two pointing obliquely

outwards and downwards. Himilar protruding

spines are found at several points (cfr. the

description of the species).

Although I am but imperfectly acquainted

rtith this form, havhig only seen a couple of

individuals, I have endeavoured to trace its

structure as complety as possible, as it is a very

interesting form, which seems to be well suited to throw light upon

the connection between the ring forms of Nassellaria and the group

F/crtoidcu HcK. on the one hand and the group Zygospyrida Hck.

on the other.

The connection with the latter seems to me to be quite evident,

leaving scarcely no doubt that such forms as Ceratospyris are

evolved from a ring like Dictyocircvs with a further development

of meshes on both sides outside those described, until there is on

either side formed a closed network. The conspicuous narrowing in

Ccrdtospyrts at the sagittal ring corresponds very beautifully to the

right and left meshes which extend forwards from the ring, e. g.

in the pair of meshes b and f.

The connection with the group Flectoidea is less clear. On
this point, however, the genus Campylacantha seems to furnish

valuable information. As above mentioned, I consider the sagittal

ring to be formed by the connection of the dorsal and ventral sagittal

spines (or of meeting branches). Further, I consider the branches

lij,, li| between the meshes a and b to correspond to the ventral,

lateral spines in Campylacantha, and the branches i , ij between

the meshes a and f to correspond to the dorsal, lateral ones. In

this way too, the large transverse meshes a, diverging at right

angles, situated between the dorsal and ventral lateial spines in

Campjylacantha, are explained, as well as the centrifugally directed

pair of meshes b and f, formed by the partly forward pointing

ventral, lateral spines, and the partly backward pointing dorsal,

lateral ones.

/). clathratus Jiirg. n. sii.

(I'l. XIII, fig. 48).

To the description above, I will add the following, which

applies to the individual illustrated:

After the pair of meshes a and b, there follows in the same

direction (ventrally) two strong, but smaller meshes, c, one on each

side. In the corner between bi and Cj there is a secondary, smaller

mesh. After Ci there follows yet another mesh, d|, while the cor-

responding one on the right side is wanting, but there is a trace

of it in the shape of a protruding spine. (This mesh is probably

developed in elder individuals). Then comes a pah- of strong,

obliquely diverging spines, k, and then two similar ones, g, with

an intermediate one in the plane of the ring, which spine might be

considered to be the protruding point of the primary dorsal (basal,

sagittal) spine. Following this bundle of three spines there are.

in the same direction, the two large meshes f, which again stretch

up to the pair of meshes a.

On the strongei' branches, there are several protruding spines,

which generally point obliquely outwards from the plane of the

sagittal ring, in a direction away fi'om the centre. Besides these,

there are three spines protruding in the plane of the ring, the

apical spine, the protruding, dorsal, basal, sagittal one at g, and

the protruding, ventral, sagittal one between the meshes b and c

(broken off on the specimen illustrated).

In addition to these, we have some secondai'y spines, as for

instance the conspicuous twins on the outer side of a|. The two

meshes b^. and bj are connected by an arched (ventral) beam which

is bent outwards, and carries in the middle a I'ather strong, se-

condary spine pointing outwards.

The sagittal ring and all the stronger bi'anches and spines ai-e

three edged.

The diameter of the ring is about 50 |j..

The individual described was probably not fully developed.

Judging fi'om the many surprises which have met me with regard

to imperfectly developed radiolaria, I cannot but remark that it

is perhaps not altogether impossible that the Dktyocircus clathratus,

here described, is a young form of Ceratospyris or a similar spe-

cies of the group Zygospyrida.

This species does not answer well to Haeckel's system, so 1

have been obliged to classify it as a separate genus. It would have

had to be classed as belonging to the group Semantida Hck. in

which there are species which in structure in important respects

undoubtedly agree very well with the species here described. It

especially answers well to the genera Semantid'nim Hck. and

Semantiscm Hck., both of these having the three large pairs of

meshes corresponding to a, b and f. These genera have, however,

not the long apical spine.

Very rare and only singly: Henningsvær, '-'"/s 1899, —
28(1 m.

VII C. li. Zyje^ospyrida Hck.

C«'rato><|>} riN Hik.

1 do not consider this genus to be well characterized by H.veckel;

but it is, at any rate, easily I'ccognized.

In the material examined, I have only found one species be-

longing to it.

C. hyperborea Jorg. n. sp.

(PI. xm, fig. 49).

I have only seen very few individuals of this species. Its

structure seems to be of precisely the same type as that of Dictyo-
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riir-iis datliratiis, only tliat, on liotli sidrs of llir sauittal rin^"-,

tlicro is a further dovclopmeiit ol' tlic net wmk. wliicli lias become

two I'oiuplcte domes, one on each side.

Till' primaiy pores (nearest tiie sa::iltal rini;) are polytzonal,

the otliers beinif irregular roundisli and oblons^' and varying consi-

derably in size. The scparatinu' walls arc stionj,'-, with here and

tliere narrow, protruding points which form obli({uely diverging

narrow spines. There is also a rather plentiful number of similar

byspines.

All the spines arc little prominent, to ', i

—
'/: of the diameter

of the sagittab ring.

The species does not appear to be identical to any of Haeckel's.

\'ery rare and only singly: The \'est Fiord 'j 1899, 0—
•200 ni.

DititiihHtion: In the warm, .salt waters of the Atlantic beyond

.Sondmore (S/S Michael Sars, -/i 1901, between stations 4 and 5,

in the surface; cfr. (Jran. L. 70, p. 14D), very sparsely; the

Oster Fiord neai- llergen, at a great depth, here too only singly.

VII C. 4. .llonocyrtida Hck.

The genera Plechuanthd and PhonnacimtJui. as also the genus

Frofoscenium, should properly be referred to the group Plectoidea

Hck. (in account of their more or less incomplete skeletons), but

is placed here in order not to break their natural connection with

the following genera.

Plertaraiitlia u. geu.

(PI. XIII, f. .50—.58).

Has the foui- primary spines, the sagittal, dorsal, basal one, D,

the two ventral, lateral, basal ones L and Lj, as well as the sa-

gittal, apical one A. Besides there are, between these, three pri-

mary arches developed, one ventral, B^,, between the ventral, la-

teral spines, and two lateral V,^. and Bj, between the dorsal, basal

spine and the right and left lateral one. In this way, 3 large,

pentagonal meshes are formed, the piimary ventral mesh, the pri-

mary right lateral and the primary left lateral meshes.

Ås mentioned above in the general remarks on the N'asselluria

group, the ventral mesh and the left, lateral one have as a side

in common a short branch which descends from the under side of

the left, lateral spine, while, on the other side, the right, lateral

mesh and the ventral mesh reach immediately up to the right, la-

teral spine.

There is no ventral, sagittal spine extending from the common

.starting point for the two ventral, lateral main spines.

In addition to these primary spines and arches, secondary ones

are also more or less developed, and form a comparatively rich

network, which is, however, open, or very imperfectly closed

beneath.

P. oikiskos JiJRO. 11. nomen.

(Pl. Xra, figs. 50—57).

Periplecta intricata (Cl.) JoRfr. L. 91, p. 73.

Peridium (?) intricatum Cl. L. 30, pi. 2, f. 8 a, b?

Pcridium (?) la.rnyn Cl. 1. c. pi. 2, f. 9 a, b?

The primary verticil of branches of tiic apical spine has (ge-

nerally?) only two branches, pointing upwards and outwards in the

angle between the dorsal, basal spine and the lateral ones. These

two branches together with the protruding middle stem form three

undivided spikes, about e((ual in length.

The left, latei'al spine, L[, has the primai-y verticil complete.

Of these three branches, however, the inside one (l.j in fig. \ , p.

124) is — as previously mentioned — transformed into a shoit,

strong arch, pointing downwards, at the end of which the left,

lateral arch and the primary, ventral one meet. The two other

branches form with the protruding middle stem, three, diverging-,

long, single spikes, pointing obliquely outwards and to the sides.

By these thi'ee long, protruding spikes, the left, lateral spine may
always be easily recognized.

The right, lateral .spine has only retained one branch of the ver-

ticil in its original form, the other two being branches for the two

corresponding, primary arches, one belonging to the ventral arch,

the other to the right, lateral one. There are consequently here

two long, simple spikes, about e(iual in length, the outer brancli

in the primary verticil and the protruding, middle stem.

The dorsal, basal spine has only one simple branch of the

verticil, pointing outwards and upwards (dj in fig. V, p. 124), the

two others being strong, arched branches, diverging- nearly at right

angle on both sides.

One of these branches forms the right, the other the left la-

teral arch. The middle stem of the basal spine is here branched,

there being one or two similar secondary arches outside the pri-

mary, lateral ones. The dorsal, basal spine, therefore, only shows

one simple, protruding spike, A similar, smaller byspine is gener-

ally to be found farther out.

The dorsal spine is the longest and strongest, the apical one

is shortest and weakest.

Outside the primary meshes, secondary ones are developed

more or less richly, varying considerably in size. These unite to

form a „network" which is generally rather imperfect, but would

seem, on older individuals, to be made more complete by the ad-

dition of connecting beams across the larger, secondary meshes, so

that these meshes finally are smaller in size and more in number.

Generally speaking, the network is conically expanded downwards,

and seems, in the case of older indi^iduals, finally to be imperfectly

closed beneath by the development of a few, fine, long, transverse

beams. In the material examined specimens with such nearly closed

network were always rare.

(Jf the more important byspines and secondary meshes, 1 \\ill

only mention the following which seem always to be present, and

may serve to help in identifying the species. Under the protruding

right lateral spine a large, secondary, pentagonal mesh will be

found. The left, lateral arch has a strong byspine in the middle,

pointing outwards and upwards, and under it, there is a large, se-

condary mesh. On both sides of the dorsal spine, outside the pri-

mary, lateral arches, on the left side will be found two secondary

meshes, and on the right side one; the latter being the largest,

but it is perhaps later on divided into two.

iloreover, on all the stronger arches, there is a more or less

rich development of byspines, pointing outwards and upwards, some-

times twins, directed upwai'ds-outwards and downwards-outwards.

The beams are thin in young individuals, especially at the
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outer secondary meshes; they are much stronger on older indivi-

duals.

The length of tiie basal, dorsal spine is + 55 [i..

Cfr. JOEOENSEN 1. C.

I considered this species first to belong to the genus Perq^lecta

HcK.; but as I later on found that what with Haeckel charac-

terises this genus is also characteristic of all closely related ge-

nera, as I am acquainted with them from plankton samples (not

di'awings), I have been obliged to change the name of the genus.

I at first considered this species to be Cleve's PeruJium infri-

€atum, and this may be correct, but it cannot be proved to be so

from Cleve's illustration nor from his description. As it is, more-

over, quite as probable that Cleve's Peridium (?) laxum also belongs

to this species, I consider it best to retain the manuscript name I

originally had given the species before Cleve's work was pubhshed.

Not rare, but always in small number.

Distribution: Not rare on the west coast of Norway, always

scarce. Probably boreal oceanic.

P. trichoides J org. n. sp.

(PI. XIII, f. 58).

Peridiimi (?) huum Cl. L. 30, pi. 2, f. 9 a, b?

I have only an imperfect knowledge of this species, as I

have only seen a few specimens, and at first took these to be-

long to the preceding species.

It has the same primary spines and primary arches ; but there

appears to be the important difference that the ventral, primary

arch and the left, lateral arch both extend to the left, lateral spine,

not to a common basal branch from the latter. On the other hand,

there is a strong, secondary arch between the left, latei'al one and

the nearest side of the primary, ventral one.

In outer appearance, this species is very different from the

foregoing one. Instead of the numerous secondary meshes, long

connecting arches are developed, which form together a longish,

ovate, very imperfect network of long, fine arches. The largest

and strongest of these run between the two lateral arches and form

a vei-y large, ovate mesh, pointing downwards. On its sides, espe-

cially in a ventral direction, similar large meshes are developed,

bounded by fine arch branches, which run from the primary arches

to tlie said large, secondary one, or between secondary arches. On
these; arch branches, very fine spines are scattered, these probably

latei' on being developed into arch branches between the secondary

arches. It is likely that a network wil appear which is imperfectly

closed beneath by basal, secondary arches, on elder individuals.

On the primary, basal spines, short byspines are also found

on the pieces inside the primary arches.

This species is undoubtedly different from the foregoing. It is

not certain whether it should be reckoned as belonging to the

same genus; but it wants, as does the foregoing one, the ventral,

sagittal spine.

Very rare and scarce, though certainly to some extent over-

looked: '7i 1899, 40 miles N. W. of Gaukværo, 0—700 m.

Distribution: .\lso on the west coast of Norway, but only

occasionally and in small numbers.

I'lioi-iiiiicaiitlia a. gen.

Has the same four primary spines and the same three primary

arches as Plectaecmtha. There is, however, also a ventral, sagittal

spine, which is less strongly developed than the others („der se-

candare Mittelstachel", Jorgensen L. 91, p. 77). The netwoi'k,

as in Plectaecmtha, is at a late stage and only imperfectly closed

beneath.

P. bystrix (Jobg.)

(PL XIV, figs. 59—63).

Pmdiiim hystrix Joeg. L. 91. p. 76.

The primary spines and primary arches as in Pkctacantlta

oikislxs. The venti-al arch and the left, lateral one also here run

together to a strong, basal arch bi'anch from the left, lateral main

spine.

Outside the ventral, sagittal spine, there is an extended net-

work of numerous, secondary meshes, which both below and on

the sides are connected by fine transverse beams to a correspond-

ing one on the sides of the dorsal sagittal spine. In this way a

network is formed, wliich is imperfectly closed beneath.

There are numerous byspines. Between these and the lar-

ger beams more or less numerous and mostly thin, arch-shaped,

connecting beams are extended, which are in their turn here and

there connected by similar, arched, fine beams, which at a later

stage of development are provided Avith numerous, fine spines.

These are, possibly, later, at any i-ate to some extent, developed

to similar fine connecting arches, which more or less completely

envelope the network.

The development of the arches is here further advanced than

in Plectacantha oiJdskos. From the three branches of the apical

spine, arch branches extend, the apical arches, one to the dorsal,

basal spine, and two to the primary, latei-al arches. These apical

arches may at the corners, as well towards the apical spine, as

towards the dorsal one and the primary arches, be enveloped by

similar arches.

Cfr. also Joegensen 1. c. p. 77.

At a younger stage, this species strongly resembles Plectacantha

oiMskos. The ventral, sagittal spine, however, makes it easy to

distinguish between them. At an older stage, they are so different

that they can hardly be confounded.

It is likely that there is moi-e than one species which belongs

here.

This form is very interesting, clearly being a connecting one

between the groups Plectoidea and Monoeyrtida. I formerly' con-

sidered it to belong to the genus Peridium, and there is hardly

any great or important difference in the structure of the genera

Peridiam and Phormacantha. It seems, however, most practicable

to separate the imperfectly latticed forms from those which have a

regularly developed lattice work which is closed beneath.

On the other hand, this genus — as more fully explained in

the introductory remarks to Nassellaria — forms clearly a transition

to the genera Euscenium Hck. and Cladoscenimn Hck. When the

apical arches are further developed, an enclosed spine will result,

a „columella".

T'he larger forms have a ,,network'', which is about 70 \>. in

height.

Ivathei' freciuent, though never numerous, in deep water samples.

Distribution : The same as that of Plectacantha oilcishos.

<wOiiosi>li»'ra JuRG. n. gen.

The very peculiar, little species which belongs here, seems to

be constructed in the following way:
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'I'liorc arc two ratlK-r n'L'ular jiciitaiions. liaviiii^- one side in

(umiiioii. 'riioir i)laiu'.s funn an aiiLilr of almnt 120". At the four

corners there ;ire long- spines, pointing obliiiueiy outwards in differ-

ent directions. Between tlie fifth corners, one in each pentagon,

opposite to their connnon side, there is a tiirec-jointed connecting

arch, bent outwards from both the pentagons. This arch carries in

tlie two corners wiiicii do not lie in the oi-iginal pentag-ons (but

farti\cst away from tiicni). two long, diverging spines.

G. pritiiordialis JoK(i. a. sp.

(I'l. XIV. Hg-s. (34— (i8).

1 will add a few remarks to the description already given of

the genus. In most positions, this species will have the appear-

ance of a more or less distinct pentagon, with long spines at the

corners, and also a connecting arch with three similar spines.

Looking straigiit towards one of the two pentagons (with a side

in common), the connecting arch with its spines, will look like two

long spines, connected by a short cross beam.

I cannot say where this species really belongs, but judging

from the skeleton and the position of the central capsule, it would

seem to belong to the Katssellaria. I have, however, only once

seen the plasmatic parts. The species does not seem to be so very

rare, but is easily ovei'looked on account of its small size.

Found in i-ather many samples from deep water, always in

small numbei-s.

Distrlhuf'iou : Also on the west coast of Noi'way. Probably

boreal oceanic.

Protosceninni n. gen.

PI. XV, fig-. 69.

With regard to tiiis interesting form, reference should be made

to the introduction to the group Nasucllaria. In the following, it

is placed as Cladoseeiiium and the species belonging to the Cyrtoidea

gioup, with the spine D upwards and the spine A downwards.

The expression, ,.tiie apical spine" therefore here has the same

meaning as with Haeckel, but is the same as the spine D in the

foregoing.

Further, in the following L^. denotes ,,the left'', Lj „the right"

lateral spine, cfr. above.

The usual four, primary spines ai'e present, all about equally

developed, the apical one (D), however, perhaps best. The basal

spines form a very flat pyramid; they are most distinctly directed

downwards at the free ends.

The primary verticil with three brandies on each main spine

is well developed, on each of the three basal ones, however, the

downwards pointing (outwards pointing) bi-anch is wanting, while

the two others everywhere point regularly upwards and outwards.

On the apical spine (D) all three branches are well developed and

lie about parallel to the basal spines. All the main spines have

also a protruding middle stem, which is about equal in length to the

primary branches.

Between sets of two of those primary branches which are

nearest and belonging to different main spines, a strong, connecting

arch is developed near their ends. Of such arches, there are alto-

gether 9, 3 basal and 6 apical ones.

Of the three basal ones, one runs in a ventral direction, be-

tween the ventral branches of the lateral spines, the two others

laterally, between the dorsal branches of the lateral spines and the

corresponding branches of the dorsal spine (A). From the dorsal

branch of the apical spine two apical arches extend to tlie right

and left branch of the dorsal spine, and in the same way, two
apical arches from the apical spine's (D) right lateral branch to the

two branches of the right, lateral spine, and two apical arches

from the left, lateral branch oi the apical spine to the two branches

of the left, lateral spine.

These arches all meet in twos the branches at the same point,

at a short distance from tlicii- end. There may also be found a

weaker, secondary arch branch extending from the same points of

the primary branches, but connecting together in twos the bran-

ches of the same main spine, or connecting these branches with

the protruding middle stem. In this way, a network which is,

on the whole, very open, is formed of very large meshes and thin

beams with 9 short spikes protruding from a regular verticil of

three branches (the G spikes being basal, the 3 apical) and 4

longer simple spikes (3 basal, 1 apical).

This is an interesting species which, as proved in the intro-

ductory remarks, may be considered to be the original type for

the genera Euscmium Hck. aud Clndoscciiiiim Hck., with a nearly

central columella.

P. simplex (Cl.)

(PI. XV, fig. 69).

Plectaiiiuiii simplex Cl. L. 30, pi. 3, fig. 3.

Cfr. the description of the genus and the introductory remarks.

Each of the primary branches of the main spines has, as al-

ready mentioned, near their end, a verticil of 3 branches, of which

the two are the connecting arches mentioned above, the third bemg
a short spine about equal in length to the free end of the branch.

This spine may — as above mentioned — be connected %nth one

of the approximate corresponding ones, or with the protruding part

of the main spine, by exceedingly fine arches.

Here and there on the outer arches fine byspines are found,

which ai-e perhaps partly developed into such hair-like connecting

arches.

The species is no Pledcmium in Haeckels sense. Cleve

draws the apical spine as protruding from the common starting

point of the basal spines, and has, probably for this reason, classed

the species as belonging to Hck.'s genus Plectanium.

I have seen only a few individuals of tliis species ; but I have,

nevertheless, no doubt that its characteristic structure in all important

points is as above described. Older individuals have, perhaps, a

more richly developed network of added, secondary arches.

Rare and only singly: "A 1899, 40 miles N. \\'. of Gauk-

værø, 0—700 m. Is, however, easily overlooked.

Distribution: Only noticed by Cleve from two places: 78"

n., 3" w., deep sea haul; 56° n., 36" w. Pi-obably also boreal

oceanic.

Ensceninm corynepbortmi Joro.

(PI. XV, fig. 70).

JoRG. L. 91, p. 77.

Has the four primary spines, about equally developed, and the

ventral, sagittal one.

The main spines are broad, three-edged, broadest in the outer

half. On each edge there are from 3 to 5, oi' more, strong, slen-
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der pointed branches (spines), more or less distinctly scattered in com-

parison to those on the other edges of the same spine, only rarely

here and there in distinct verticils.

Between the neighbouring branches of the different main spines,

rather long and tine connecting beams extend, these being in their

turn again connected by numerous similar ones. Thus a more or

less perfect net is formed which is best developed between the

apical spine (D) and the ventral, sagittal one. This network forms

a rather imperfect lattice shell with meshes, very uneven in shape

and size, fi'om small, triangular and trapezoidal to very large, po-

lygonal openings. Also the inner branches (spines) on the same

main spine are connected, partly with the main spine itself, partly

i\'ith each other, also by line connecting beams, parallel to the di-

rection of the main spine (as in the spines of Rhizoplegma hureale).

The meshes of the lattice shell strongly recall those of Cla-

doscenmm tricolpium. Very often (in young individuals) so little

of the network is developed that it would not be justifiable to

consider the species as a Euscenium, if one did not occasionally

tind a well developed latiee shell. Cfr. Joegensen 1. c.

This species is very different from Cladoseenium tricolpium,

and without doubt is more closely allied to those forms which have

an imperfect lattice shell (Plectoidea Hck.). It might be classed

as belonging to the genus Periplecta Hck., if it were not for the

distinct, ventral, sagittal spine. (This spine was previously over-

looked, and for this reason is not mentioned in my earlier description

of the species 1. c. p. 77). I prefer at pi'esent to let it remain

in the genus Eu.icenium, rather than to start a new genus, as the

genus Eiixceiimm Hck. certainly requires revision.

Cladoiiseeninin tricolpium (Hck.) JfiRa.

(PI. XV, figs. 71—73).

Euscenium tricolpium Hck. L. 86, p. 1147, pi. 5:3, f. 12.

Cladoseenium tricolpium, Jokg. L. 91, p. 78.

Here again we have the four primary spines and tlio ventral

sagittal one. The almost central columella corresponds to the

basal, dorsal spine, D, in Plectacantha oiMskos and Phormacantha

lujstrix. On the other hand, the connection with Protoseenium

simplex is evident.

From two, somewhat ui)wards ixtintiug, branches from each of

tlic left and right lateral spine four arches extend upwards and

miite in twos (those from the same main spine) to form a strong

ai)ical arch. These are the corresponding arches in Protoseenium

simplex, where they connect the branches of the lateral spines with

the corresponding two branches of the apical one (D). The tips

of these branches have disappeared in Cladoseenium, and the arches

pass gradually into the branches. The two corresponding ones in

tlie dorsal spine (A) are also found; but one of them is not parti-

cularly conspicuous as there are several similar secondary arches.

The lattice shell (cfr. .Torgensex 1. c. p. 78) is particularly

pci'fect between the apical spine (D) and the ventral, sagittal one.

There are, where the main spines protrude, I'atiier large, tri-

angular meshes formed by connecting beams between the larger

arches of the shell and the spines, two at the dorsal spine (A) and

the left, lateral spine (L,, ). three at tiie apical spine (D). It is

only in older individuals that tlic lonir, line downhanging spines are

formed on the basal arches (i. e. tlic arches between the basal

spines. A, \j and Lj^

There does not seem to be anything of impoi'tance to prevent

us from considering this species to be identical to Euscenium tri-

colpium Hck. It is true that, in Haeckel's illustration, the distinct,

ventral, sagittal spine is not present. There are, however, so many

details in the illustration, which answer remarkably well to this

species that it is highly probable that they are identical. The

reason why Haeckel refers the species to the genus Euscenium,

is that he considers the shell to be closed by the strong apical

ai'ches, (which are conspicuous in certain sightings of the microscope)

while it really extends farther up along the apical spine, to the three

connecting beams above mentioned.

My opinion therefore is still that the species is a Cladoseenium.

Haeckel mentions the completely corresponding upper arches in

Cladoseenium peetinatum Hck. (L. 86, p. 11.50, pi. 98, f. 2), as a

second verticil of branches of the columella.

Frequent, always in small numbers, in deep water, up to

100 m.

Distribution: Not rare on the west coast of Norway, here too

sparse, and only in deep water samples. Was found in surface

samples from the warmer and salter Atlantic waters V2 1901, in

the sea beyond Søndmøre, 'V2 off" Lofoten and Vs off Finmarken

(cfr. Gran L. 70, pp. 150, 151, 154). Mentioned by Haeckel from

a great depth in the Central Pacific. Cleve has found the species

at a great depth west of Spitzbergen and at some places in the

northern and north western parts of the Atlantic. Cleve (L. 40,

p. 161) remarks that the species, though often found together with

Styliplankton (tempei'ate oceanic), does not, however, appear to be a

Btyliplankton form. Cleve considers it likely, either that it comes

from the northern polar basin, or from the Northern Pacific. Cfr.

above, p. 128.

Cladosceniinii liuibatiiiu Jørg. 11. sp.

(Pl. XV, fig. 74.)

Resembles to some extent the foregoing species, and is, on the

whole, of the same structure, but, is nevertheless, quite different

through the following special characteristics:

The main spines are more broadly three-edged, each edge

having 2 to 4 diverging spines, which nearest to the shell are often

prolongated to arch-shaped fine, supporting branches, between the

shell and the main spine. Such arches are only seen from the one

or two innermost branches (spines) and most clearly on the upper

side of the main spines. Outside the basal arches, perhaps only

between the lateral spines, a brim-shaped continuation of the lattice

shell is developed. This bi'im continues a little way foi'wards along

the sides of the main spines.

There is a verticil of branches high up on the columella, as

in the foregoing species, but these branches are here almost straiglit

on the distance between the columella and the shell.

The network of the lattice shell is much more perfect than in

the foregoing species, mo.st of the meshes being small and more

or less distinctly square.

There is a trace of lattice wiims from the top liorn to the

basal spines, and for this reason the species, perhaps, should most

correctly be referred to the genus Pteroseenium- Hck.

The cephalis is 52 \>. in height, the width between the lateral

spines 56 [j.. The right, lateral spine is 68 \i. in length outside the

shell, the tophorn 50 jj.. The stronger, primary arches seem here

to become less conspicuous with growing age, so as to make the

network more even in development. Finally the pores seem to dis-
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appear. beiuL;- cldscd In" tliiii plates, so tliat tlicy are traiisl'ormed

into windows, not ojienini^s.

( )nly tuc) speeiuK'ns oliserved: ''
,

is;);), -lo miles NW of (ianlc-

vuTo. ()- -Tno ni.

I*«>ri(liiiiii ll(K.

Has the four primary spines as well as the ventral, sagittal one.

I have i»rcviously (.IpiuiioNSEN L. 91, p. 75) expressed the

opinion that the L'enns Pcridiiim onght most naturally to be placed

npside (low n. with the ai'ehed dome (cephalis) downward.s and the

ojx'ninL;'. which is partly closed liy lattice work from the basal spines,

upwards. It is still my opinion that this is most correct aftci- the

analoary with Campylaeantha, Plectacnnilm and Plminacantha. Here

it may bo clearly proved that the apical spine in Haeckel's sense

ciiiiesponds to the dorsal, basal spine D in the genera mentioned.

\Nliile I, at the same time, considered the genera Euaccnium

and Cladoscenium to have apical netveork in contradistinction to

Pciidium and the group Pledoidea Hck. with a basal one, 1 have

later on come to the conclusion, after closer examination, that such

a dili'erence docs not exist. 1 have therefore retained Haeckel's

method of |)lacing so as not to bring Peridiiim in opposition to the

other genera of the group Ci/rtoidea Hck., for which 1 prefer from

practical reasons, at any rate foi- the present, to retain Haeckel's

method.

P. longispinum Jørg.

(Pl. XV, fig». 75—79; pl. XVI. fig. 80.)

Jørgensen L. 91, p. 75.

I am for the pi'esent not quite sure whether or not there are

at lca.st two ditferent species included under this name. What makes

it still more difficult is that young forms of Dict/rtida often have

the appearance of a Peridhim, so that it is necessary to be very

careful in the determination.

On older, well developed forms thei-e is a cephalis which is

broadest above the middle, then quickly rounded oti" upwards and

conically narrowed downwards. The lattice shell is well developed

and closed all round. The pores vary considerably in size, from

very small and round to large, oblong and polygonal.

The main spines protrude far out. The very long and very

narrow points seem only to occur in younger individuals. Large

byspines, strongly bent outwards, are found on the right and left

lateral arches. Besides, there are smaller, straight byspines scattered

over all the surface of the shell, stronger and fewer in number at

the basal opening, numei-ous and tine, narrow, needle-shaped on the

upper side of the cephalis.

Younger individuals (if these do belong to the same species)

with larger, more irregular pores, thinner beams, less perfectly

developed lattice shell and long and narrow main spines. The ce-

phalis in such forms is generally rounder, and often broader than

it is high.

Here again we find the characteristic course of the primary

arches, as mentioned under Pledacantha oikiskos. The larger se-

condary meshes and spines, which are mentioned at the same place,

are also present here.

Rather rare, in deep water samples, up to 50 m.

Listrihiition : Also on the west coast of Norway, rare. Occurred

too in two surface samples from the warmer, salter Atlantic waters,

'/ 1901, otf Sondmore, and "A otf Lofoten (cfr. above, under Clado-

sceniitm tricolpimn).

pi-esent, a-

P. uiimitntn Ci,.

Cleve L. ;!(), |). ;il, pi. .!. f. 1 a. b. c.

The forms wliieli I have lelerred to this .species, occurred rarelx

in my n)ateiial. They may at once be distinguished from the pre-

ceding .species on account of the ab.sence of the muneious. fine

byspines on the u[)per part of the cephalis.

VII C. 5. IMcyrtHla Hck.

l/itlioiii4>lissa KiiRK.

The i'oin' piimaiT spines, A, I). L and 1

well as the vcnti-al, sagittal one.

The apical spine, D, runs in the wall of the cephalis, and

protrudes like a needle-shaped tophoin, the lower part being iaside

the lattice shell. The dorsal, basal .spine. A, protrudes obliquely

like a simple spike (needle), rather far down on the thorax. On the

inside, it is propped up against the shell by arch-shaped supporting

beams (corresponding to the apical arches in Plwrmacantha hi/strh-).

The lateral spines pierce the thorax in its upper part and protrude

each of them as (one or?) two spikes.

The ventral, sagittal spine pi'otrudes near the region of the

neck (between cephalis and thorax), and is. in Lithomelissa setosa,

connected to the right lateral spine, Lj. l>y an inner, little lattice-

plate, whilst it is farther distant from the left, lateral spine. In

other words, it divides the angle between the lateral spines into

two very uneven paits, one small one to the right, and a larger

one to the left. By this feature, young forms of Lifhomelifsa se-

tosa are easily recognized, even if only the cephalis be developed.

The primary arches between D, Lj. and Lj are well developed,

and protrude on the inside like three archshaped ledges, running

upwards. By means of outwards and downwards bent byspines

from these primary arches, together with branches and arches from

the dorsal spine, A, and the lateral ones, the thorax is developed.

In the upper part of the thorax, there are, therefore, formed

three, more oi- less distinct swellings, a right one, beloAv the pri-

mary, right, lateral arch, a left one, below the left, lateral arch,

and a ventral one, below the primary, ventral arch.

Here too, as in all the forms of Cyrtoidea occurring in my
material, there is an inner axial spine, pointing downwards verti-

cally from the ventral end of the central rod, thus having the same

starting point as the ventral, sagittal spine.

L. setosa Juhg.

(PI. XVI, figs. 81—83; pi. XVIII, fig. 108).

JøkctEnsen L. 91, p. 91. nou Botryopijle setosa Cl. L. 30, p.

27, pi. 1, f. 10.

Compare above the description of the genus and of the structure

of the species in the introduction to the group Nassellaria. Cfr.

too Jørg. 1. c. where a detailed description will be found.

Of byspines, there are usually too strongly developed one on

the right, lateral arch, protruding in the form of simple spikes in

the upper part of the thorax, one or two similar ones on the left,

lateral arch, and a couple on the cephalis.

The spikes, which are seen in vai-ying numbers and differently

developed on the lower margin of the thorax are — at any rate

most often — only temporary formations. They disappear later on,
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as the development of the thorax progresses, the meshes being

formed between these spines. Is is possible that var. belonophora

JøEG. 1. c, pi. i, f. 22, is the fully developed form, and that its

marginal spines are therefore permanent.

Frequent, mostly in deep water samples, sometimes — but rarely

— in the surface. Rarely at all numci'ous.

Distribution : Belongs to the most frequent Bad'wlarid on the

west coast of Norway.

L. laticeps Jørg. n. sp.

(PI. XVL fig. 84).

As yet, I am only imperfectly acquainted with this species

which seems related to L. thorncites Hck. and L. mediterranea J.

MtJLL. It differs from the preceding one in having a larger eephalis,

which is broader and more obtuse, and by the want of byspines.

Neitlier does there appear to be any other protruding spines than

the principal ones, with perhaps a couple of branches.

The thorax has no marginal byspines beneath. The pores here

on the lower margin are larger and the walls thinner, so that pro-

bably the individual illustrated is not yet fully developed.

Very rare and only singly: Sea off Røst, "/s 1899, 0—900 m.

Distrihution: I have seen it in a deep water sample from the

sea between the Færø and Shetland Isles (cfr. above, p. 128).

i. bystrix Jøkg.

(Pl. XVI, fig. 85).

Jørgensen L. 91, p. 8.3.

Cephalis not very high, finally, by the development of secon-

dary, outer arches in the region of the neck, a broad semisphere,

which is half of it sunk into the thoi-ax.

The thorax is above campanulate, below cylindrical, with two

distinct, lateral indentations in the upper part.

In the region of the neck in younger individuals, there are

large holes, which later on are, to some extent, closed, by the

development of outer arches between the lower part of the cephalis

and tlie upper part of the thorax. The pores outside this region

of the neck are roundish, of very varying size, being smallest on

tiie upper part of the cephahs.

On the whole, there appears to be the same spines as in L.

setosci, but fewer really protruding ones from the inner skeleton.

The thorax here too appears to be similarly formed to that of L.

setosa. from strong, obliquely downwards pointing byspines on the

primary arches. A number of such obliquely protruding byspines

ai'e also seen in tliis species in tlie region of the neck. In addition,

there are also numerous, needle-shaped byspines on the cephalis

and the upper part of the tiiorax, and these, on a broad part of

the shell, between the cephalis and thorax, dcvelope fine, connecting

beams, covering the large neck openings.

The region of the neck will here, in this way, be sin-rounded

by a covering which causes the cephalis finally to be half (oi'

wholly?) sunk into the thorax. This outer covering is chiefly

formed from byspines on secondary arches.

Cephalis 22 [j. broad, thorax 45—50 n broad, 'fhe licJLiht of

the thorax in the foi'ms occurring in my material 34— 40 |).. In

these forms, which most probably were not fully developed, the

brim of the thorax was provided beneath with short irregular

spines, which no doubt are flic walls of meshes in ])rof'css ol' devel-

opment.

It is a question whether this species should not be more cor-

rectly separated from the genus Lithomelissa. But as I have not

as yet had an opportunity of studying the inner skeleton more

carefully, I will, for the present, retain it in the genus in which

I originally placed it.

Very rare and occurs only sparsely: '''A, 1899. 40 miles

NW of Gaukværø, 0—700 m.; "Vs 1899, the Tys Fiord I, 0—700 m.

Distribution : Also very rare on the west coast of Norway.

Anipliiineli^sa Jørg. n. gen.

This genus in outward appearance is similar to Lithomelissa,

but its structure is principally different. It has the most important

spines of the Campylncnntha type, namely the four primary ones,

A, D, Lj. and Lj, one venti-al, sagittal spine, and two strong

lateral, dorsal ones, rising from the base of the spine D, which

here, as in Lithomelissa, appears as a protruding, apical spine.

The primary arches too are strongly developed, the veuti'al arch,

namely, as well as the right and left lateral arches (cfr. Plecta-

cantha) all as arches inside the cephalis. To these come a

couple of strong arches from the dorsal, lateral spines to the

primary, lateral arches, also situated inside the cephalis, near

its sides.

These strong inner arches are all connected outwards with

the lattice shell, by means of strong, supporting beams which, for

the most part, protrude on the exterior, as tine, long spikes.

This peculiar form is only distantly related to the others in

my material. In structure it is unmistakably similar to Phorm-

acantha hystrix; but there are, nevertheless, as far as I have

hitherto been able to see, important differences in the structural

type. The distinctly enclosed columella (the spine D) is charac-

teristic; it shows, from the dorsal side, two basal, obliquely down-

wards pointing side branches, the dorsal, lateral spines, and higher

up two obliquely upwards pointing ones, the usual primary branches

of the spine D. Probably the two strong arches from the dorsal,

lateral spines to the right and left, primary, lateral arches coi're-

spond to the comparatively strong apical arches, which in Phor-

maaantha hystrix extend from the primary branches of the apical

spine A to the lateral ai'ches. In this case, the dorsal, lateral spines

might be considered to be, centrally displaced, primary branches of

the spine A, and this answers to their direction.

The genus Amphimelissa then has an inner, incompletely

latticed cephalis, surrounded by a lattice shell, which immediately

continues downwards as a thorax.

The rather intricate course of these inner arehes and skeleton

parts here, as in the genera Lithomdissu and Acanthocurys, is diffi-

cult to trace in its details, as the outer lattice shell generally

conceals them. So there are in tliis genus, as in the other two

above mentioned, several structural details which require closer

investigation. So nmch is, however, certain, that no satisfactory,

natural system of classification i\n- the Cyrtoidea group can bo

formed, unless the necessary consi(l(>i-iition is paid to these inner

skeleton parts.

The genus Amphimelissa ought undoubtedly to be kept distinct

from the peculiar, irregular forms which form Haeckel's division

Botryodrii.
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A. setosa (Cl.) Jori;. n. nom.

(Pl. XVIII, fig. Kiil).

Botnjopyle setosn Ci.. 1.. .!(». |». l'7. jiI. I, Hi;, in a. h.

The transverse scctiiMi is a short oval, witli the loni^itiulinal

axis in the direction of tlio central rod (.sa<,'-ittally). There arc

three lar.i;e swellinirs on the nppcr part of tlic slicll (the .,cephalis"'),

a dorsal one, between the spines A and D, and two lateral ones

on each side extending forwards to the ventral side.

I earlier confounded this species with Lithomelism setosu and

it is entered in the tables undrr this name. It seems however, on

the whole, to be very rare. It is interesting' that it seems to occur

dui-iny the .sprini;- diatom iiiHow.

Malang-en, -'',
, is;)'.», o— .lud m., Lille Molla, '/j ISO'.), in the

surt'ace.

T)istrihiiti(»i: Kai-c on the west coast of Norway. Mentioned

by Cleve from places in the northern and western Atlantic, as

far as to the west of Spitzbergen, hei-e at great depths (76"— 78"

N, 15° E—3" W, deep sea hauls from 325 m. and more, Aug.

and Sept. 1898; 71"— 72" N, 21—22" W, hauls from 180 m.

and more, .July 1899; 45" N, 49" \\'. high salinity and temper-

ature, January 1S99).

Aeaiithofoi-ys nmbellifera Hck. (?)

(PI. XVIII, fig. 107).

Haeckel L. 84, p. 305, pi. 6, lig. 12.

Under this name I have entered a form which has the appear-

ance of a species of the division Dieijrtida, but is certainly not

fully developed. It is remarkable, as also Haeckel's illustration,

for a rather large cephalis and a short, bi'oad thorax. The spines

in the thorax, protruding from the free brim like long, tine spikes

are characteristic. Some of these spines are weaker than the

others and are branches of them. The cephalis is well supplied

with long, needleshaped byspines. There is also a similar apical

spine, which here, as in Lithomelissa, is the spine D and runs in

the wall of the cephalis, thus not forming any inner columella.

ily species ditters from Haeckel's only in the want of by-

spines on the thorax.

This species occurred very rarely and sparsely in the material

from the northern coasts of Norway: 'Vi 1899, 40 miles NW of

Gaukværø, 0—700 m.; =7i 1899, Malangen, 0—300 m.

JJhiril/utioii: More frequent on the west coast of Norway,

numerous in the Oster Fiord, near Hergen, at a great depth (up to

f.oi) m.), "A; 1900.

Cleve mentions the species from a few places in the Atlantic,

west of Ireland and more to the south, as well as from several

places far north, to the north west point of Spitzbergen. In these

northern places, the species was only found in deep water. Haeckel

mentions it from the Azores and the Mediterranean. Hence

Cleve coasiders the species to belong to Styliplankton. It seems,

however, .judging from the places mentioned where it has been

found, to have about the same distribution as Pkctacantha, and is

probably boreal oceanic.

It is, however, quite possible that Haeckel's is a distinct

species.

Helotholas Jøro. n. gen.

The four primary spines with the ventral, sagittal one. All

live protrude as single .spikes, the doi'sal one, A, down on the

thorax, (he ventral, sauittal • in the neck .stricture, the one

marked I), on tlir cc|ilialis as an apical spine.

The lower part of this latter spine is inside tin; wall of the

cephalis, while it a little higher up runs in thi^ very wall. It is

therefore no genuine columella.

There is also an axial spine, as in the olliei' .species here men-
tioned of the Ci/rtoldcd <;ronp. This axial spine starts as usual

fi-om the vential end of the central rod, in the interior of the

lattice shell, a little below the neck stricture, and is in elder indi-

viduals of J/rh,tliuliis Instricom divided in two.

The thorax is bi'oadly campannlate. nearly somispheiical.

H. histricosa Jøro. n. sp.

(PI. XVI, figs. 8(j— 88).

The ventral sagittal .spine about eipial in strength to the others

and is directed a little upwards. The primaiy, lateral spines are

nearly horizontal, bent slightly downwards; they protrude at the

neck stricture, rather far up. The dorsal spine, A. is directed

downwards and pierces the thorax rathei- far down.

Only the dorsal spine. A, runs for a short distance in the

very wall of the thorax, the others pierce only tiie wall.

The cephalis is semispherical, or a little higher, in cross sec-

tion circular. The thorax is broadly campannlate.

The pores are irregular in shape and size, most of them being

roundish or oblong, smallest on the cephalis (1— 16 ;).), largest on

the thorax, especially down below on young individuals. Here the

brim of the thorax is furnished with numerous, irregularly placed,

short spines, which are not true byspines, but only the walls of

meshes which are not yet developed.

On the cephalis and thorax, nai'i-ow needle shaped byspines

are scattered, the longest being about e(iual in length to the dia-

meter of the cephalis.

I have not seen any individuals which could i)e supposed to

be fully developed.

The species does not answer well to any of Haeckel's genera.

From the genus Lithomelissa, as I have understood it in the species

L. setosa, there ai'e such important differences that it does not seem

reasonable to place these two forms in the same genus. It might

rather be united with the folloAving species. I have not, however,

done so, more especially as the definition of Haeckel's genus

Dictijophwms requires that there should be three thoracic ribs which

are lengthened out to „basal feet'", and this definition may at a

pinch be made to apply to the two following species, but not at

all to Hdotholus histricosa.

Rather rare, sparse, in deep water samples.

Distribution: Seems also to be a boreal, oceanic species.

DictyopliimnK Eiirb., Hck.

This genus is by Haeckel made to include rather highly

differentiated foi-ms, which probably ought to be kept distinct from

the species which I have here referred to it. There does not,

however, appear to be any great disadvantage in placing them here

preliminarily.

From these two species, the genus should be defined as follows:

The four primary spines ai-e present, as well as the ventral,

sagittal one. The three basal ones (L,., Lj and A) extend from

the central I'od to the upper part of the thorax, a little below
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the neck, hence running for a little way in the thoracic wall,

and then protruding either as ('thoracic „feet" (D. histncosus), or

leaving the thorax above its free brim.

The thorax is broadly campanulate oi' conical.

D. Clevei Johg.

D. yracilipcs Ci-. L. 3(i. p. 21). pi. 2. f. 2. vix Bail. D.

Chvei Johg. L. 91, p. 80, pi. 5, f. 26.

The protruding part of all live spines of uniform breadth, much

broader than the inside part, with three distinct edges. In

young specimens, the three basal spines extend from the lowei' part

of the thorax. They are partly running in the thorax, but on

older individuals always appear to protrude above the free brim.

The irregular, small spines on the free brim of the thorax

arc here, as in the preceding species, only temporary formations,

which later on become intermediate walls between new meshes.

In the passage from the cephalis to the thorax, there are three

distinct swellings, two lateral, outside the primary, lateral arches

(P> and Bj), as well as a ventral one between the primary, lateral

.spines.

The thoi-a\ is wide, flatly campanulate.

Dictyoplihmig (jraeUijws Bail. (L. 9. p. 4. pi. 1, f. 8) does

not appear from the description to be this species („triquetrous;

three acute lidges prolonged into long acute basal spines").

Rare, in deep water samples.

Distrihiitiun : Rare on the west coast of Norway. Cleve men-

tions D. graciliijeti from a few places in the northern part of the

Atlantic up to the north west point of Spitzbergen, at the most

noithern places only in deep water. Bailey's species was found in

tlie Northern Pacific and Kamtschatka.

Probably boreal oceanic.

D. liistricosus JiiRg. n. sp.

(PI. XVI, fig. 89).

Cephalic semispiierical, thorax pyramidal.

The basal spines extend from the central rod (under the neck

stricture) to the thorax and continue in the thoracic wall to the

very mai'gin below where they protrude as „basal feet". The api-

cal spine, D, runs chiefly in the wall of the cephalis (as in the

two preceding species) and above is prolongated to a tophorn, which

is only very little different to the byspines in appearance. This is

also the case with the ventral, sagittal spine, which runs obhquely

upwaids and out through the neck stricture.

.Ml the main spines are narrow, not three-edged.

Cephalis and thoi'ax rather plentifully provided with narrow,

needle-shaped byspines, which are longest and most numei'ous on

the cephalis. The longest are as long, oi- even a little longci', than

the diameter of the cephalis.

The pores ai'e uneven in shai)o and size, varying from quite

small to 9 p., not much smaller on the cephalis than on the thorax.

Here too the three .swellings on the upper part of the thorax

between the main spines (fig. 89 b) are to be found.

The width of the lattice shell is 85 \)., its height (not includ-

ing the basal feet) 68 |i.. The cephalis alone is 34 \>. wide and

22 11. high.

Very rare and only singly: '"/i 1899, 40 miles NW of (iauk-

værø, 0—700 m.; Henningsvær, ^'/s 1899. 0—250 ni.

Distribution: Probably boreal oceanic.

liitharaehninni Hck.

Rudimentary cephalis, In the neck stricture, which here is near

the top of the lattice shell, the three primary meshes will be seen

between the three primary, basal spines. These spines are here very

much retrogi'aded and have only the appearance of walls between

the primary meshes. Both the apical spine, D, and the ventral,

sagittal one are wanting. Refei' for further details to Hck. L. 84,

p. 1163.

^'oung forms of Litharachiiiimi tentoriunt will appear as slen-

dei' pyramids and thus correspond to the genus Plcctoinjramis Hck.

Haeckel mentions and illustrates the three primary meshes

mentioned (his cortinar septum) but no cephalis. He too considers,

however, the jointless lattice shell to be the thorax, as he deflnitely

derives the genus from Dicijrtida by the loss of the cephalis.

My opinion therefore is that it would be most natural to i-efer

all the genera belonging here to Dicyrtida, not to Monocyrtidd.

In this species (and probably in most eases) a rudimentary cephalis

is also distinctly visible.

The genera which belong here according to Haeckel ought

undoubtedly to be subjected to revision.

L. teiitorinui Hck.

(PI. XVL figs. 90—91).

Haeckel L. 84. p. 281. pi. 4. flg.s. 7—10. L. 86. p. 1163.

The upper part of the lattice shell is slenderly conical, widened

out below to a broad brim which is at the ouLside edge bent again

upwards, giving the appearance of the brim of a hat. At the top

of the conical part, there is a tiny semispherical cephalis.

The pores in the upper part of the shell are small, round and

scattered; farther down they are lattice windows (as in the genus

Pledopyramis Hck.) and are moi'e I'egularly arranged in horizontal

rows. The shape gradually lengthens out horizontally, so that from

being round they become rectangular with rounded corners. Only

still farther down do the sti-aight ribs in the wall of the lattice

shell appear, and the pores now become regularly rectangular, and

are arranged in distinct i-ows, both radially and tangentially. ^\'lun

the radial pores have attained a certain size, new straight longitu-

dinal ribs appear in the wall of the lattice shell, pushed in between

the old ones.

The number of jirinciiia! ril)s in the well developed specimen

which is illustrated in fig. 90. was 32. Very numerous secondary

ribs, their number increasing in proportion to the distance from tiio

cephalis, were present between these 32. The diameter of the

brim 340 'x, of the cephalis only 8—9 |j.. The largest meshes (high

up) 9 |x, in the brim about 6 \i..

Notwithstanding that there are really great diflerences in

Haeckel's and my desci'iptions, it seems — on account of the

remarkable eoi'respondence in so many details with Haeckels

illusti-ation — that my species and Haeckel's are after all iden-

tical.

This species answers perhaps best in structure to the many-

jointed genera (division Stichocyrtida), and might be considered as

such a many-jointed form, where the strictures and annular septa

between the different joints have disappeared.

Very rare, only singly: Skroven. *U 1899, 0—150 m. ; thc

Folden Fiord, "A 1900, 300—200 m.

Dixtributiu'}i: In the sea between Norway and the Facroe
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Isles (also inoiitioiK'il tVum licrr hy ("m;vk. L. Km. [''(hiikI by

IIakokel at Mt'ssiiia.

Seems to 1)0 a soutlicni. tciiipenile. ocoaiiic t'onn.

AiitlrocyclaM .jr.iu!. n. gen.

The four primary spines and the ventral sagittal one are pre-

sent. The apical spine, D, runs close to the cephalic wall, and

finally protrudes as a marginal topswoi-d. tliiclc and larpe. and fur-

uished with three broad edt;es. TIumv is. (onse(iiu'ntly. no distinct

columella.

The three basal spines. A. \.^. and L| p rot I'ude from the upper

part of the thorax (the spine A lowest down) like fine needles,

wlueii pierce the wall, no part of them being enclosed in it as

..thoracic ribs". The ventral, sanltlal spine also protrudes like a

similar needle in the region of the neck.

There is also a long, inner axial spine, whicli reaches as far

down as to the upper part of the abdomen.

Cfr. the remarks about the i-egion of the nock, under the de-

scription of the species.

I refei-red the following species previously to the genus Fte-

rocorys Hck., but I now tind it necessary to separate it from this

genus which has strong side swords on the thorax.

On the other hand, there is probably no doubt that the genus

Theoconus Hck. to some extent corresponds to my genus Andro-

cyclcis. Thus, Theoconus joris Hck. (L. 86, pi. 69, f. 4) is undoubt-

edly of quite the same structure as Androcyclas gamphonycha, the

byspines on the abdomen of the latter only excepted. As, how-

ever, Haeckel's group Theocyrtida, to which Theoconus Hck. and

Theocalyptra Hck. belong, is defined as Tricyrtida without radial

apophyses, I have thought it most practical, to avoid confusion,

temporarily to erect the new genus Aiidroryrhis.

A. gainpbonj-cha (Jukg.)

(PI. XVII, figs. 92—97).

Ptcrocorys yamphonyxos Jorg. L. 1)1, p. Sd.

P. theoconus Jokg. 1. c. P. amblycephnlis .Jihti;. 1. c.

The region of the neck is very peculiar, not forming any di-

stinct stricture between the cephalis and thorax, but a zone where

these two .joints gradually pass into each other. This region

appears on the dorsal side to lie between two pair of branches from

the apical spine, D, namely two dorsal, lateral spines below (corres-

ponding to those in the genus AmplmneUssa) and the primary,

lateral arches above. These dorsal, lateral spines (from the base of

the spine A and the spine D) lie near the hind wall of the ce-

phalis. The lower part of the apical spine, D, is here a columella

in the region of the neck, but lying near the cephalic wall.

The length of the abdomen varies considei'ably, probably ac-

cording to age; this is also the case with the number of byspines.

It is not unusual to find comparatively well developed forms \\-hich

are apparently almost or entirely without the characteristic by-

spines, but which in other respects diverge so little from the ty-

pical forms that they can scarcely be considered to belong to any

other species. Therefore I now think that Pterocorys theoconus

must be looked upon as a form of this species.

The other, very short tophorn is very rarely seen distinctly

and is probably a more or less accidental formation. &!ometimes

strong siliceous edgings are developed on the ujjpei- part of the

cephalis, and these may bo protrudiiiL;- and in certain positions look

like a very broad, short spine.

Accoi'ding to my experience no limit either can be drawn be-

tween Pterocorys yamphonyxos and /'. amblycephnlis. The younger

forms seem to answer best to the latter, which is in appearance

so difierent to P. yamphonyxos that it is generally ea.sy to keep

them distinct. (This is done in the tables). The principal dilfer-

ence is that P. amblyccphaUs has a cephalis which is at the u|)per

part abruptly cut off and, at the very top, often open. This opening

is probably closed latei' on. The tophorn is i.'enerally .shorter and-

more weakly developed and the ahdonien short and broad, without

distinct byspines, all chai'acteristics which may be explaineil by

supposing that P. amlilyrephalis is the younger stage of development.

On inviduals which it seemed more coi-rect to i-efer to P. amhlycephalis

than to P. yamphonyxos, I have also occasionally seen short and

broad byspines in conjunction with a better development of the ab-

domen.

On the best developed specimens of .1. yamplionyclin. the ab-

domen is again narrowed below, the sti'ongest set of spines being

on that part which is broadest. The byspines are only slightly bent.

Frequent, in Tranødybet "A 1899, 0—630 m., numerous, other-

wise rather sparse and generally only in deep water.

Distribution : On the west coast of Norway, in deep water,

rare. Off the coast of Finmark 73 1901, in a surface sample (S/S

Michael Sars cfr. Gran, L. 70, p. 154). Perhaps a temperate oce-

anic form.

Clatlirocycla^ craspedota (Jorg.) Joro.

(PI. XVU, figs. 98—100).

Theocalyptra craspedota .Jukg. L. 91. p. 80.

The abdomen is a narrow, flat, projecting brim, on well devel-

oped specimens having two or three regnlai-, circular rows of meshes,

the inner row with small pores. The free side-walls of a I'ing of

meshes undei' development will have the appearance of a regular

circle of shoi't, radial spines on the abdominal brim.

The same spines are present as in the preceding genus. The
three basal spines pi'otrude similarly as fine needles in the upper

part of the thorax (the dorsal spine, A. farther down than the

others). The apical spine, D, also here piotrndos with a broad

three-edged topsword directed upwards and somewhat backwards.

The ventral, sagittal spine protrudes upwards and foi'wards (ven-

trally) with a similar, three-edged topsword, which is. however, a

little smaller and points obliquely forwards.

Refer for further details to Jobgexsen, 1. c.

As the incompletely developed abdomen often exhibits a mar-

ginal brim of regular, short spines like those Haeckel draws for

species of the genus Clathrocyclas. subgeiuis Clathrocycloma Hck.

(L. 86, pis. 08, 59), I have thought it best to I'efer my species to

this genus where it seems to have its natui-al place. In doing so,

I also think that Clathrocycloma Hck. will be found to have the

three basal spines pi-otruding from the upper part of the thoi-ax

like fine needles.

If these needles ai-o overlooked or absent, and no notice is-

taken of the spines on the brim of the abdomen, the species accord-

ing to Haeckel's system will be a Theocalyptra.

Hcdicalyptra '•! cornata I5ail. = Th-ocidyjitra c. Haeckel is

quite impossible to determine from the veiy imperfect illustration,
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giA'cn by Baiiæy. After this drawing it has only cephalis and

thorax.

Frequent, though never numei'ous.

Distrihaimi : On the west coast of Norway, very rare. In

surface samples 7.; 1901, off Søndmøre, and "A oft' Lofoten (cfr.

<above under Cladoncenium trirolpium, p. 134).

If this species be Cleve's Theocalyptra cornuta, it has been

found at great depths at some places in the North Atlantic right

up to the north west coast of Spitzbergen, and at scattered places

in the western part of the North Atlantic. Most probably boreal

oceanic.

I>iftj oot'ras Hck.

D. acanthicum Joro.

(PI. XVII, fi<r. 101 a : pi. XVIII, fig. 101 b).

JORGENSEN L. 91. p. 84.

It appears very doubtful whether tliis species really is spe-

cifically different from the following one.

The only difference appears to be in the protruding basal

spines, which in this species are little more strongly developed

outside than inside the lattice shell, while they are transformed

into three-edged swords in D. xiphephornm. I retain, however,

I), acanthieitm preliminarily as a separate species, as it is, gener-

ally speaking, easy to keep it distinct from B. xiphei)liorum. If

they should pi'ove to belong to the same species, D. amnthicmn

would be the younger stage.

Rather i-are, always in deep water- samples, sparse.

Dlvtrihution : On the west coast of Norway rare. In surface

samples ^V^ 1901. off Lofoten, and '',4 oft' Finmarken (8/S Michael

Sars, cfr. above).

D. xiphcplioruui Jurr.

JOKGENSEN L. 91. p. 84. pi. V. f. 25.

Distrihntiori: Like the preceding one. 7- 1901. off" Sønd-

møre, in the surface (>S/S Micliael Sars, cfr. above).

Stiehocorj'S seriata (Johg.)

(PI. XVIII, figs. 102—104).

Euci/rfiduoii f<('iiritt(vi .Tiuui. in Gran L. 70. p. 150 (nomen

nu(him).

A many-jointed form. I'he uppermost joints are convex and

increase in size so that tlie diameter of the fifth is from three to

four times as great as that of the first. The lower part is more

or less distinctly cylindrical. On the cephalis, there is a short

broad tophorn. The pores below are roundish rectangular, in very

distinct, regular, horizontal rows.

The number of the joints varies, pi-obably according to age.

Uppermost there is a low, semispherical (oi- broader) cephalis, then

short joints, which increase evenly in width up to the fourth or

fifth, which is usually the broadest. From the sixth joint, which

is decidedly narrower, the width decreases, but very slowly, so

that the lower part is almost cylindrical, only a little narrower

below. I have not seen more than eight joints. These lower

joints in the cylindrical part are not plainly divided off from each other.

The upper part of the shell is shaped like a high cone.

There is a short, broad, three-edged (?) toijliorn protiuding

from an inner skeleton in the two upper joints.

It is not easy to see these inner skeleton parts which are, at

all events, in a high degree retrograded, for it is a difficult mattei-

to examine the shell from the open end, and the outer lattice shell

in side view hides the short, primary spines. So I have not been

able definitely to decide whether this genus has the same primary

skeleton parts as the foregoing ones. Neither have I been sure if

protruding basal spines exist in the two upper joints (the apical

spine only excepted).

The shape of the cephalis in some positions of the lattice shell

might suggest that also inner primary arches are to be found, and

not only the primaiy spines.

It is doubtful whether there is a protruding ventral, sagittal

spine.

On the other hand, a long, inner axial spine is plainly visible.

It seems to consist of three or more long, parallel branches, which

reacii down through more than half the length of the lattice shell.

The central capsule also reaches far down through the shell.

The pores on the cephalis are small, round, -widely apart and

scattei'ed. On the second joint, they are perhaps a little larger,

on the third somewhat smaller again, and from here they are re-

gularly placed in horizontal rows. From the fourth joint and down-

Avards, the pores become more irregular in form and size, from

quite small and round to rather large, roundish rectangular in shape,

although generally speaking they are small and always in regular,

hoi'izontal rows. On the cylindrical lower part, they are also placed

in more irregular vertical rows. The average size of the pores

does not increase, at any rate noticeably, from the fourth joint

d wnwards.

This species varies ratiier considerably. For instance, its grea-

test width may be either in tlie foui'th or fifth joint, and there are

often irregular contractions in the lower part. It is doubtful

whether any of the individuals illustrated are fully developed. On
the best developed specimen (fig. 102) the lower margin was re-

gularly dentate. Often young individuals may be found consisting

of only a few joints and entirely without the cylindrical lower part.

Height, up to 128 [j., greatest width 72 \l. Pores, up to 6 ix.

The species resembles the one illustrated by Cleve, L. 30,

pi. 2, figs. 5 and 6, which he calls Lithomitra australis Ehkb.

It is probable that the same basal spines are present in this spe-

cies, protruding as fine needles, as in Androcyclas gamxilionycha

and Clathrocyclas craspedota. Even if these spines are present,

Haeckel's name for the genus might in this case be retained with-

out any great disadvantage.

Rather I'are. always in small numbers and only in deep water

samples.

DiftriliKt'tou : In surface samples, -/-: 1901. ofi' Sondmore, '•'_•

off Lofoten and Vs off Finmark (cfr. above).

Most probably a boreal oceanic species.

VII l>. Phaeodaria Hck. (Tripylea).

VII I>. 1. Caniiosphaerida Hck.

<^aiiiio»<|>liaera Hck.

C. gvonietrica Boro.

lioRGEKT L. 12, pi. 0. f. li; L. 14. p. 25. f. 25.

This species is smallei', but moi'e lobust than the following.



ypccinu'iis w liic'li seem to beloni;' Ihtc wcrt' IbuiKl vci'y spar-

sely in the plankton of 1890 from tlie followiiii:- places:

In the sea 4() miles N'W of Gaukværø, '7i, 0—700 m.;

KvuMiangren I. -'Vi. o— llo ni.: the Vest Fiord 'A, —200 m.;

(Skroven '/•.., (i— .'UXi m. The speeies appears with us only to occur

in deep water.

Disfril)iitiu)i : Hitherto only found in the Irminyer yea, south

west of Iceland, n. lat. (iO" :?', w. lonir. 27" (Borgekt, 1. c).

Certainly an oceanic form, perhaps from the northern part of the

Culf Stream.

C lepta JoRG.

(PI. XVIIL fig. 110).

JORGENSEN, L. 91, p. 89.

Is a larger, weaker species. There is particularly great di-

vergence in the radial beams, which in this species are generally

thin threads, while in the foregoing one, they are strong, thick

beams. The species varies, however, considerably. As a rule only

broken species are found, as it is easily destroyed on being

touched.

Was very rare and sparse in the samples of 1899, in 1900,

on the contrary, not unusual. Genei-ally only in deep w^ater, yet

up to .50 m.

Disfriliiifioii: Previously only known from the west coast of

Norwav. but not rai'e here in 1898. though alwavs in small numbers.

VII D. 2. Challengerida Hcic.

Protooystis Wall. (Challengcria Mirr.).

P. xipbodon (Hck.) Bokg.

Challengeria xiphodm Hck. Profoci/dw riphodon (Hck.) Bok-

GEKT L. 14, p. 27—28, f. 28.

Rather frequent, but always sparse. Always in deep water

samples.

Distribution: A temperate oceanic species, distributed from

the tropical part of the Atlantic to the north coast of Iceland

(Cleve, L. 40, p. 147). On the west coast of Norway, very rare

(1898). In the North Sea at several places in deeper water in

May and August 1903, especially in the northern opening towards

the Norwegian Ocean (L. 18, 1903—1904, nr. 1). According to

BoRGEET 1. c. also known from the East and the West Greenland

Cuirent, the Labrador Current and the Mediterranean.

p. Harstoni (Murr.) Borg.

BoROERT L. 14, p. 28, f. 30. ChaUenijma Harstoni Murr.,

Cfl-. JORGEXSEX L. 91, p. 90.

Rare and sparse, always in deep water.

Distrihntion : On the west coast of Norway also rai-e, in deep

water. Also found in the northern part of the Gulf Stream at a

few places, up to south and west of Spitzbergen, also in deep

water.

Is probably an oceanic species, perhaps boreal, or at any rate

belonging to the northern part of the Gulf Stream. Also found

in the northern part of the Pacific, at great depths.

/'. tridcns (IIuk.) Bono.

Borgekt L. 14, p. 29, i'. 32. ('lutllriuirria triilms Hck., cfr.

.JoRGENSEN L. 91, p. 90.

Frequent, though nevei- runnerous, as a rule only in deep

water, up to ."lO in.

Distrihution : FiXMiuent on the west coast of Norway, in August
1903 in large numbei-s in deep water oti' the coast of Bei-gen (]j.

18, 1903—1904, nr. 1).

Also found many places in the North Sea and the northern

part of the Gulf Stream, as far as south and west of Spitzbergen.

According to Borgert 1. c. also known fiom the East and the

West Greenland Current and the Laluadoi- Current. Probably a

northern temperate oceanic form.

ClialU'iiift'i-oii diodon Hck.

Borgert L. 14. p. 30, f. 34. Cfr. .Jørgexsex L. 91, p. 91.

Challey,geron hderacanthum Jørg. 1. c.

On more weakly developed (probably young) specimens, the

characteristic byspines are wanting. It is therefore centainly most

practical to do as Borgert has done and consider as one species,

ChaUengeron diodon, C. heteracanthnm and C. Natliorsti Cl.

Not particularly frequent and as a rule very sparse, always

in deep water.

Distribution: On the west coast of Norway, frequent, but

always sparse. Found at a few places in the North Sea (May
1903 at a great depth, according to L. 18) and the northern part

of the Atlantic up to the west of Spitzbergen, in deep water.

According to Borgert 1. c. also found in the Labrador Cui-rent,

the more southerly part of the Atlantic and in the Mediterranean.

Accoi'ding to Haeckel, ChaUengeron diodon has been found in the

south eastern part of the Pacific, at a great depth.

C. Channeri (Mlrr.) Hck.

(PI. XVIII, fig. 111).

ChaUengcriu Channeri Murray L. lot;, p. 22(5. ])1. A. fig. 12.

ChaUengeron Channeri (Murr.) Hck. L. 8(3, p. lGo8. Borgert

L. 14, p. 32, f. 38.

I have only seen one individual which I have supposed to

belong to this species. Its shell was circular in outline, strongly

compressed, with 16 marginal spines, all more or less broken oti'.

Also the teeth of the peristome wq\-& broken otf.

Diameter, 165 [j..

In the sea 40 miles NW of Gaukværo, '7i 1899, 0—700 m.

Distribution : In the sea south west of the Faeroe Isles, and

the southern parts of the Atlantic (Borgert 1. c). On the

American side of the Atlantic (48° n., 42° w. according to Cleve

L. 40, p. 147, very rare). The Northern Pacific, at a gi'eat depth

(Haeckel 1. c).

C armatum
(PI. XVIII, fig. 112).

Borgert L" 14, p. 33, f, 39. C. WiUemoesii Hck. L. 86,

p. 1659, pi. 99, f. 13?

Only one individual observed, this one also from the sea 40

miles NW of Gaukværo, >'*/i 1899, 0—700 m. Unfortunately I

missed this specimen before I had finished my examination and

drawiuf of it.



U-2 E. Jørge

Distrihiition : Northern branch of the Gulf Stream and the

more southerly parts of the Atlantic, according to Boegert 1. c.

According- to L. 18, 1903—1904, nr. 1, also west of the Paeroe

Isles, August 1908, in deeper watei; r.

VII D. 3. Mednsettida Hck

llednsetta arcifera Jørg.

JøEfiENSEN L. 91, p. 93, pi. 4, f. 23.

Closely related to J7. parthencjpam ]')Oe,g. \j. 13. p. 243,

pi. 11, f. 5.

Very rare and only singly, 1899: Henningsvær 'Vi) — 1*^0 m.;

Senjen ^'A, — 130 m ; Ofoten II, Va, 250—200 m.; Reine "A,

0—150 m. Only in deep water.

Distrihution : Fui'ther, only known from the west coast of

Norway, whei-e it is not so rai-e. Most probably a temperate form.

The closely allied species, i[. paythenopæa Borg., is found at

Naples.

CiJaif.t'l letta pentapodium Jørg.

Jørgensen L. 91, p. 94.

Very rare and only singly, 1899 : Moskenstrømmen "A, — 50 m.;

8enjen ^Vi, 0—50 m.; the Vest Fiord 7=, <•—200 m.; Henningsvær

-%, 0—280 m.

Distribution: 8amc as the preceding.

VII I>. 4. Cadiida Borg.

Cadinni inelo (Ci,.) Borc.

(PI. XVIII, fig-. 113).

Borgert L. 14, p. 50, f. 58. Beroetta melo Cl. L. 30, p. 27,

pi. ), f. 8. Cfr. Jørgensen L. 91, p. 92.

Only one specimen noticed: Sea off Røst, 60 miles NW of

Røst, 'Vs 1899, 0—900 m.

Distrihution: Seems to be an oceanic form from the northern

part of the Atlantic. Only found alive in the By Fiord at Bergen

(Jørgensen L. 91, p. 93), 0—200 m., ri-, and at a great depth

west of Spitzbergen (Cleve 1. c).

Vni. T±i3.-bi -n -n ocLea,,

Tiiitiniiii^ acuminatiis Clap, pt Lachm.

(Mr. .Jørgensen 1j. 90, p. S, and pp. 42—43.

Frequent, but always in small numbers. Seems to be most

frequent in latlier deep water (which is Avarmer and has a higher

degree of salinity).

Distrihution: Seems to be an oceanic form tVoiii the Northern

Atlantic, perhaps also nci'itic, tempci'atc and boreal. According to

Cleve (L. 40, p. 121) it has its „principal area of disti'ibution in

the Irminger Sea".

Var. undata Jørq. L. 91, p. 9.').

Very sparse in three samples: Helligvirr '

and 0—250 m.; Malangen =7, 1899, 0—300 m.

1899. 0—50 m.

I^pprotintiiinns pellucidus (Cl.) Jørg.

(Pl. XVIII, fit;. 114).

.Jørgensen L. 92, p. IS. Tintinnus pellucidus Cl. L. 30,

p. 24. pi. 1, f. 4. Tintinnus hottnicus Brandt L. 16, p. 53, pi. 3,

f. 11, non NoRBQUisT L. 110, p. 126, f. 5. Lcprotintinmts hottninis

(Nordq.) Jørg. L. 90, p. 10.

Concerning Cleve's remark (L. 4o, p. 123) as to the cor-

rectness of the genus name Leprotintinnus. ]-efcrence should be

made to Jørgensen L. 92, p. 19.

I have seen individuals with very few foreign bodies on their

houses, but I have never seen perfectly smooth specimens. It is

however very seldom that one meets with such well covered indi-

viduals as the one represented in figure 114.

Very rare and sparse, only found in three samples: Rombaken

I, 72 1899, 0-40 m.; the Ogs Fiord I, "A 1899 0—90 m.; the

Skjerstad Fiord IV, V4 1900, 0—330 m.

Distribution: On the west coast of Norway, very rare. Also

found near Greenland, Spitzbergen and the Arctic Ocean noi-th of

Finland (August 1903, occasionally numerous, according to L. 18,

1903—1904, ni-. 1). The species is, therefore, certainly a northern

one, perhaps boreal oceanic and neritic arctic.

Aniphorella Dada;.

A. quadrilineata (Clap, et Lachm.) Jørg.

Cfr. Jørgensen L. 90, p. 12.

It is highly probable that Cl.vpartide's species, Tintinnus

amphora, is the same one as is in the same work mentioned as

T. quadrilineatus. The latter name must, however, be looked upon

as the safer. It ought to be preferred if it were not for the com-

plication caused by the use of the name Tintinnus amphora (Am-

phorella amphora) by Entz and Daday for the species here being

considered, and by the use of the other name by Dadat in another

sense (= A. Dadayi Jørg.). Under these circumstances, it would,

after all, perhaps be better to use the name A. (tmphora (Clap, et

Lachm.) Entz, as Cleve does (L. 40, p. 99).

Only found in one sample, sparse: Henningsvær 'Vi 1899,

0—50 m.

Distribution: On the west coast of Noi'way, rare and spai'se.

According to Cleve (L. 40, p. 99) widely distributed in the eastern

part of the Atlantic from the tropical zone to Iceland. Also known

from the Mediterranean. Is undoubtedly a southern (ti'opic and)

temperate oceanic form.

A. Steenstrnpii (Clap, et Lachm.) Dad.

Cfr. Jørgensen L. do, ]>. 15.

Also only once found, in small numbers: The Vest Fiord I,

'Vi 1899, — 50 m.

Distrihution: On the west coast of Norway, rather rare.

Undoubtedly, a temperate, southern, oceanic form. According to

Cleve (L. 40, p. 100) the species is widely distributed across the

whole of the Atlantic, especially between 40" and 50" N. Also

known fi'om tlie ^reditorranoan.

A. ampin Jørg.

Jørgensen L. 9o, p. 17, \)\. 1, f. 4, a, b.



Protistplanktoii.

Vorv rare and scarce, only in 2 samples: llenninirsvær '7i

18!V.). ()— ISO ni.; the \'c>st Fionl. ' .. IS'.)!), n— -joo ni.

DixtrUndiou : Only known fnmi I lie west coast of Norway,

where it is very rare. I'robaMy a lcni|ieiate, oceanic species.

TiiitiiiiioitMiw Stein.

T. nitida Uraxdt.

Ukani.T 1.. l(i. p. "iS. pi. .-!. f. 1.

Very tVei|Mcnt. dl'ten nnnierons. Seems to iirel'er water of a

low salinity.

The species varies considerably. 1 have to some extent in tlie

tallies made a di.stinction for one form. viz. ntr. oniUs, which is,

however, more frequent than wonld appeal' from them.

Distribution: Further, only known from the Kava.jak Fiord,

Greenland, ilost probably an arctic, neritic species.

Var. oralis .Jokg. ii. var.

(Pl. XVIII, tig. 115).

The house is brimless, in the most distinguished form narrowed

towards the moutli. The lower part is evenly rounded off. The

greatest breadth of the house is a little above the middle.

A strong, compact covering of shining small paiticles on the

house, as in the main species.

This vai-iety is more frequent than appears from the tables,

as it is mostly included under the principal species.

Often forms may be found which are intermediate between

this one and the main species; such an one is illustrated by Beandt
1. c. As a rule, the principal species is very different in shape

from the variety, through a trace of a brim at the mouth, an

almost cylindrical upper part and a bluntly pointed lower part.

Forms without any trace of a brim at tlie mouth are. however, of

freijuent occurrence.

The Norwegian species seems generally to be somewhat smaller

than the Greenland one, about 70 ii in length.

Var. sinuata Brandt.

(PI. xvm, fig. 116).

Tintinnoyiils shmata Branbt Ij. 16, p. 58, pi. 3, fig. 2.

Considering that the species Tintlnnopsis nitida varies exceed-

ingly, I think that is hardly possible to look upon T. sinuata as

a distinct species. In the course of development both the spreading

brim at the mouth and the shape of the house vary considerably.

AVe have as extremes, on the one hand, rar. ovalis, without a brim,

01- with only a very indistinct one, and an evenly arched contour

in side view; on the other, var. sinuata, with a distinct brim and

a contour which is narrowed in the lower part and bluntly pointed

(at the end square).

The individual illustrated, which must undoubtedly be reckoned

as a Tintinnopsis sinuata Beandt, is not so conspicuously different

from T. nitida as Brandt's Jigure, but the characteristics are

plainly seen which are mentioned as separating between T. sinuata

and T. nitida. Intermediate forms between the one illustrated and

the principal form also occur.

Distrilndion : As the principal species. Individuals which

decidedly belong here were only seen in one of the samples:

Moskenstrommen, 'Vi 1899, 0—100 m.

T. caiupamila (Kurd.) Dad.

CIV. .louiiiiNsEN L. 90, p. 21 and p. 42.

Only in two samples and only singly, 1900: Tranodybet "/s,

0— (100 m. and the Skjærstad Fiord II -'/i, 0— IHO m.

Distribution: Frequent on the west coast of Norway, but

seldom numerous. Also known from the Mcditei'ranean, the North

Sea, Skagerack, the Baltic ami the r.erniudas. In August 190.3,

numerous in the English Cliannel (L. is. 1903—190-1, nr. 1).

According to Cleve, it is hai-dly found in the open sea. Undoubt-

edly a temperate, neritic species.

C'odonc'lla Hck.

C. ventricosa (C\.i Lachm.) Fol.

Only once observed: Tranodybet --"A 1900, (j— (iOO m., rr.

Distribution: Neritic species, northern temperate. Probably

the southei'n form (from the Mediterranean) is different fi-om the

northern one.

C. lageiiula (Clap, et Lachm.) Entz. var. ovata .Jørg.

(Pi. xvm, fig. 117).

Is probably specifically different from the species which is

considered to be the main one.

Rare and scarce.

Distribution: Fi'cquent on the west coast of Noi'way, but

always in small numbers. Most probably a temperate form. The

principal species, which is very rare in the neighbourhood of Bergen,

is, according to Ci-eve (L. 40, p. 10.3) a tropical and southern

temperate oceanic form.

PtychocjlLs urniila (Ci. Lachm.) Brandt.

Cfr. JøBGENSEN L. 90. p. 18.

The principal form (a major Jørc;. I. c.) not fie(|uent. ahvays

iu small numbers.

Distribution: More frequent on the west coast of Norway.

Neritic form, which appears to be less northerly than the foUomng.

V. minor Jouo.

•Jørgensen 1. c.^ p. 19, pi. 1, f. 9.

Frequent, sometimes numerous.

Distribution: Most probably a northern temperate and boreal,

neritic species. Is found all the year round, more or less numerous,

on the west coast of Norway.

T. digitalis Auriv.

P. Drygalskii Brandt L. 1(1 p. 59, pi. 3, f. 14. Cfr. Jør-

gensen L. 92, p. 17.

Very rare and scarce, 1899: The Vest Fiord I, '7i, 0—180 m.;

Ofoten II, V2, 0—100 m. and 250—200 m.; Rombaken, V2, 0—40
m.; Rombaken II, Vs, 0—100 m.; Tranodybet, '«A, 0—50 m.;

Henningsvær, -%, 0—280 m.; Hola, Svolvær, Vs, 0—150 m.

Distribution: Seems to be an arctic neritic and (boreal?)

oceanic form. Known from Greenland, the Labrador Current, Jan

Mayen and the sea between Jan Mayen and Tromso. The closely

related P. obtusa Brandt, which is considered bv Cleve also to



include P. Drijgalslii. is also an arctic form, which has been found

at several places near Spitzbei'gen and Greenland.

V. subarctica Jørg. n. var.

(PL XVIU, fig. 118).

The house is broadest at the foremost thickened ring, which

is very pi'ominent. The width at the second ring is a little less,

decreasing evenly and gradually to the third ring. Behind this, it

becomes quickly rounded off nearly spherically (though slightly

narrowed off conically nearest the last ring). The wall is very

much thickened at the foremost ring. The distance between this

and the next ring is equal to, or a little less than, the half of the

distance between the two last (so that the two foremost )ings ai'e

comparatively near each othei-).

Teeth small, about 36— 40.

Length (of the individual illustrated) \)i> \>-, width of 1st ring

76 [i, of 2nd 71, of 3rd 56 \>..

The difference from P. aretica Brandt (L. 16, p. 60, pi. 3,

f. 17) is only slight. My form is smaller and is rather different

in appearance at the hinder part. The mouth is also quite different

and the teeth much smaller. On the other hand, there is a remark-

able agreement in the very prominent foremost I'ing and its distance

fi'om the second.

I dare not, at present, declare my form to be identical with

Brandt's, with which I am as yet too imperfectly acquainted.

Very rare, only found sparsely iu 6 samples: Lyngen I,

0—115 m., Lyngen II, 0—250 m.. Lyngen III, 0—50 m., "A
1899; Malangen, -7i 1899, 0-300 m.; Tranødybet, ^2 1899,

0—200 m.; the Midvær Fiord % 1900, 0—25 m.

Didrihution: The very closely allied P. aretica has been

found in Davis' Strait, the Labrador Current, near East Greenland

and in the sea west of Nowaja Zemlja (Cleve L. 40, p. 1 18).

Undoubtedly an arctic species, hardly native with us.

C.yttai'oey«'lis fol.

C. norveøcn (Dad.) Jørg.

Cfr. Jørgensen L. 9o, \). 28.

Only once found: Hola, Hvolva^i-, "/.', 1899, i-athei' numerous.

Slips easily through the net.

Distribution: Rather I'are, always in small numbers, on the

west coast of Noi'way. This form and tho.se closely allied to it,

C. gracilis (Brandt) and C', minuta (Brandt), are kno^\'n from

West and East Greenland, the Ijabrador Current, Jan Mayen,

Iceland, Baren Island and Spitzbergen. Arctic (and boreal?)

species. Its distribution is probably insufficiently known, as it is

so small that it only occasionally is retained by the net.

C. serrata (Møii.) Brandt.

(July onc.i^ found : Tnuiodybet, '-'-'A 1900, 0--600 m., vv.

Didiihntion: Fi'cquent on the west coast of Norway, in the

summer and autumn. Also found in the summer on the north

coasts of Norway (Tromsø, Aurivillius). According to Clevk (L.

40, p. 113) a southern noritie form, disti'ibutcd from the Cape of

Ciood Hope to Scotland.

C. denticulata (Ehrb.) Fol.

Cfr. Jørgensen L. 90. p. 31 and L. 92, p. 4 etc.

Many forms occurred, the most important of which are entered

in the tables. As a whole, the species was very frequent, often

numerous; only, at the peiiod of the diatom inflow, very scarce or

entirely absent in the outer districts.

Distribution: The majority of the numerous forms which belong

here seem to be oceanic, arctic and boreal. The species is widely

distributed over the northern part of the Atlantic, in the Arctic

Ocean and on the arctic and northern temperate coasts. Frequent

in the sea on the north coast of Scotland, August 1903 (L. 18,

1903—1904, nr. 1). According to Cleve (L. 40, p. 109) also in

Behrina' Sea.

a typica Jørg.

Jørgensen L. 90, p. 31, pi. 2, f. 13, 15.

This form, which is the most frequent on the west coast of

Norway, was not often found in the present material.

Distribution: Perhaps a neritic, northern temperate form.

Most frequent in the summer and autumn on the west coast of

Norway.

var, gigatitea (Brandt) Cleve.

Rare and scarce.

Distribution: Possibly a boreal (and arctic?) oceanic form.

Known from the northern part of the Atlantic to Greenland and

Spitzbergen. Also mentioned from the Labrador Current.

Tar. robusta Jørg.

Jørgensen L. 92, p. 13, pi. 3, f. 22.

Only once found: Kvænangen, "Vi 1899, —140 m.

Distrihution : Only found in the sea between Norway (Tromsø)

and Jan Mayen, in small numbers. Possibly boi'eal. Perhaps rar.

gigantea (Brandt) p.p. also belongs here.

var. suhrotiiiulata Jørg.

.Iøugensen L. 90, p. 34, pi. 2, figs. 20, 21.

Rare and scarce.

Distribution: Not so rare on the west coast of Norway in

the summer (1898). Possibly a neritic, northern temperate species.

rar. eylindrica Jørg.

Jørgensen L. 90, p. 33, pi. 2, figs. 17, 18.

Rather rare, iicvei' numci'ous.

JJistriliiilioir. Not rai'c on the west coast of Norway in the

suumuT anil autiuun. Possibly iiciitic, northern temperate species.

tar. elongata Jørg.

Jørgensen L. 92, p. 14, pi. 3, tigs. 23, 24.

Rather rare, almost always in small numbers.

Disiriliittion: Known from the sea between Tromsø and Jan

Mayen (numerous, 1898). Seems to be a boreal, oceanic form.



Protistplankli

var. subedentata Jone. n. vnr

(PI. XVIII, figs. 119, 120; 1.1. XIV, fij; 121).

The lioiisc as usual .soinewliat dilntcd a littlf lichiw tlic mouth.

.111(1 then sliiihtly, or imperceptibly, iiaiidw ini^. In the lowest V4
latiier ([uickly narrowing- lo a rather short tip. Thu side contour

here shows a louir, rather even arcli. Teeth rather small, about

.i.")— 3.S. may also be wantiuir. Areolcs as usual hcxayoiial, tliin-

walii'd. medium sized (about 2
'A- on 10 nl.

Tills variety is reckoned tog-ether witJi oc typica in the tables

for the first half of the year 1899. Its place is between that form

and r(tr. obtusangula (Ostenf.) Jørg. and C. edentata Er.\ndt,

most near the two latter; it is, however, so different from them

that it oug-Jit not to be considored rig-ht away the same as mr.

ohtu^mifjula.

The length of the tail tip as usual varies considerably. The
relation between length and breadth generally lies between 2.5

and 3 (the tail tip excluded).

Fig. 119 is a smaller, more divergent fonn.

Numerous and frequent, as a whole, in the present material,

the most frequent form of the species. Occurred also, though in

small numbers, during the diatom inflow. It is more frequent than

appears from the tables, as it was not entered separately from the

lirst, but is included under „Cyttaroe!/lis denticulata"

.

Undcllai candata (Ostknp.) Cl.

Tiuttninis nniilnhis ( Istknfki,!) L. 1 l;j, p. 4:i7 (Coi). [J,uMla

2)dluriila .Jøec. I,. <)(), j). 41, pi. 1, (io-.s. 7, S.

Rather fret] nent, but always in small numbers.

/>istriliiitio)i: Tcmi)erate, oceanic .species, according to Clkve
(L. Hi. p. 1241 distributed far southwards in the warmer part of

the Atlaiific. Rare cm the we.st coa.st of Norwav-

I)i<-(.VO<>.VMta templiim IIck.

The, i)iiiicipal

around the mouth

0—50 ni., r.

ies, witii a sing

the house, verv

c row of large windows

rai-c: Sen.jen -'/i 1899,

•ar. disticha .JoRO.

.Jørgensen Ij. 90, p. 4o.

With two rows of windows.

More frequent, in a good number of samples, but always scarce.

Distribution: Cleve's D. clegans Ehek. which also includes

the two forms mentioned, is widely distributed from the warmer part

of the Atlantic to beyond Iceland (Cleve J^. 40, p. 114). Accord-
ing to Cleve, also known from the Mediterranean, the Red Sea
and the Indian Ocean. Rare on the west coast of Norwav.



Errata et Addenda.

Pag. 96, col. 2, line 28, for T. decipiens Grun. read:

T. decipiens (Grin.).

Pag. 10.5, col. 1, after line 2 add

(Plate VII, fio'. 2(5).

Pag. 108. col. 1. before 11. E'ex'±ca-±n±ales add:

Tropidoneis parallela Jprg. n. sp.

(Plate Vir, fig. 16).

In the plankton tables Amphi2}rora parallela n. sp.

Shape of the cell in side view: Linear, or slightly oblong, not

constricted in the middle, narrowing off a little towards the rounded

end.s. Central nodule rather indistinct; terminal nodules, however,

very conspicuous.

Vahe: Linear-Lanceolate, ends subiostrate (truncate). Median

line straight, central. Central nodule small, terminal nodules close

to the ends.

The median part of the valve seems to form a rather high,

linear keel, about so broad as Vs of the valve.

Stnicfare: Fine transverse striæ, not distinctly punctate, 17 on

10 :j..

Dimensions: Length of the valve 67— 70 'i-, breadth 12 i^.

Breadth of the cell (frustule) 18 \y..

This species resembles Amphoropsis recta Gkun. (Van Heueck
L. 89, p. 266, tig. 55) and Amphij^-ora plicata var.? suhplicata

C4run. (L. 48, p. 65, pi. V, fig. 88). It diifers from both in having

the frustules quite inconstricted in the middle. On the contrary,

the cell is often somewhat broader (higher) here. Besides, 1 have

never seen an asymmetiical valve, like that characteristic of Am-
phoropsis recta. I have, however, only once succeeded in getting a

valvar view of it (tig. 16 b), as in the preparations it is nearly

always found lying on its side.

Cleve refers (L. 24:,i).2H)AmphiprorajiHcata\fiv.'^sut)pUeata

Grun. as a variety to Amphoropsis recta (Tn/pidoncis recta Cl.)

without mentioning the shape of the valve.

The above species seems to be a true plankton form. It has

very thin (slightly siliceous) valves which easily are deformed on

being ignited on the cover-glass. It generally occurs solitary or by

twos, very seldom forming a short chain of some few individuals.

On the whole rare and sparse, only observed during the

diatom inflow in liJOO: Høla, Svolvær, -"/„ 0—140 m.; Østnes-

fjord 1 and III, "Vs, 0—25 and 0—1.30 m.; the Vestfjord, =7:i,

0—25 m.; the Skjerstadfjord IV, V4, 0—330 m., and XII, 0—500
m.; the Seivaagen, V*, 0—20 m.; the Saltenfjord II, ^4, 0—50 m.;

the Foldenfjord I, "A, 0—100 m. Also in P.aront's Sea, 71° 48' n.,

49" 38' e., S/S Heimdal ^'/s 1900.

Undoubtedly an arctic species.

Page 100, add:

C. scolopendra Cl.

As endocysts, resembling those of C', cinctus, are found, the

older name for the latter species, C incurvus Bail., cannot be used.

Very rare and sparse: Sea off Inge, ^V4 1899, 0—300 ra.; the

Porsangerfjord, -V4 1899, 0—75 in.

Distribution: More frequent on the west coast of Norway.

According to Cleve a northern (boreal) neritic species. Only once

(in October 190(>) found near the Pærø Isles. (Ostenfeld).

Page 105, after Naviculeæ add:

Pinnnlaria quadratarea (A. Schm.) Cl.

Cl. L. 25. p. 95. Naricnla quadratarea A. Schji. L. 127,

p. 90, pi. II, f. 2(;. N. pinnularia Cl. L. 28, p. 224, pi. IV,

fs. 1—2.

Occui's only accidentally. No true planktonform, but rather

frequent in bottom samples from both the west and the north coast

of Norway.

Page 99, before B. stijUformis, add:

R. obtusa Hens.

Hensen L. 87, p. 86, pi. V, f. 41. E. idata rar. truncafa

Gran L. 64, p. 6, pi. IV, f. 67.

Not always easy to disthiguish from B. aliita (cfr. Ostenfeld

L. 116, p. 569).

Very rare and sparse, only in 3 samples: Stene in Bø, '%

1899, m.; the Porsangerfjord, ^'A 1899, 0—75 m. and 200—100 m.

Distribution: According to Cleve, Gban and Ostenfeld a

boi'eal oceanic species, occasionally numerous round the Færøes,

Iceland and in the Norwegian Ocean, up to the north of Spitz-

bergen. Is wanting on the west coast of Norway (1898). In large

numbers in arctic water between Tromsø and Jan Mayen 1897,

also numerous round Jan Mayen 1897—1898, and near Spitzbergen

1899—1900 (Jørgensen L. 92). Seems to me to be an arctic

(oceanic) rather than a boreal species.

Page 104, col. 1, line 10, for PI. VI read PI. VIL

Pag-e 105, col. 1, hue 2, add: (Piate vii. tio-. at;).

Page 109, col. 1, line 36, for (Dies.) Clap, et Lachm. read

(Clap, et Lachm.) Dies.

Pag. 119, col. 1, line 49, for SO read 86.

For Midva-rfjord everywhere read ilisvanfjord.
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Campylacantlia Jørg 124, 125, 127. 128
— cladopliora Jørg. n. sp. (pl. XII. fig. 47) 12H

Campylodiscus angulaiis Greg 104
— Balfsii W. Sm 104
— Thuietii Bréb 104
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Coscinodiscus bioculatus Geun 91, 92
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Grammatophora islandica Ehrb 102

— oceanica Ehrb 102

Gynmaster pentasterias (EhrB.) Schutt 11.3

Halicalyptra cornuta Bail 139

Halosphæra minor Ostenf., = viridis 113
— viridis Schmitz 113

TTpk\ osgla-geiraoeae 113

Helotholus histricosa Jørg. n. sp. (pl. XVI, iigs. 86—88) 127, 128, 137

pag-

Hemidiscus ameiformis Wall., = Euodia gibba.

Hexacontium enthacanthum Jøeg. (pl. VIII, fig. 30) 114, 115

— pachydermum Jøeg. (pl. VIII, fig. 31) 114, 115

Seæadoras borealis Cl., = Rhizoplegma h.

Hyalodiscus scoticus (KtJTz.) Geun 98

— .stelliger Bail 98

— subtilis Bail 98

Larcospira minor (Jøeg.) Jørg 114, 121

Lauderia confervacea Cl., = Detonula c.

— fragilis Gean, = Bacterosira f.

— glacialis (Grun.) Gran, = Porosira g.

Leprotintinnus bottnicus (Nordq.) Jørg., = — jielliicidas.

— pellucidus (Cl.) Jørg. (pl. XVIH, fig. 114) 142

Libellus septentrionalis Oeste., = Stauroneis s.

Litharachnium tentorium Hck. (pl. XVI, figs. 90—91) 138

L.ithelida Hck 121

Lithelius minor Jørg., = Larcospira m.

— spiralis Jørg 121

Lithomelissa hystrix Jørg. (pl. XVI, fig. 85) 136

— laticeps Jørg. n. sp. (pl. XVI, fig. 84) 1 36

— setosa Jørg. et var. (pl. XVI, figs. 81—83: pl. XVIII, fig. 108 126

127, 128, 135

Lithomitra australis ('l 140

Medusetta arcifera Jørg 142

— parthenopæa Borg 1 42

Mednsettida Hck 142

Ilt'lOKirow 96

Moiiooyrtida Hck 125, 131

ISTasselXairla 122

Navicula directa Kalfs 105

— frigida Grun. (pl. VII, fig. 21) 105

— kariana Geun 105

— pelagica Cl. (pl. VH, fig. 23) 105

— sepienirionalis Oestr 105, 106

— Vanbiiffeni Gran (pl. VH, fig. 22) lOo, 106

JTavienleæ 105

Nitzschia angularis W. Sm. et var. (pl. VI, fig. 14) 104

— arctica Cl. (pl. VII, fig. 15) 101

~ bilobata W. Sm Iii3

— closterlum (Ehrb.) W. Sm 104

— delicatissima Cl 103

— fraiidulenta Cl 1 03

— frigida Geun 103

— hybrida Geon. (pl. VI, fig. 12) 103

— lanceolata W. Sm. et var. (pl. VI, fig. 13) 104

— longissima (Bréb.) Ralfs 104

— Mitchelliana Geeenl 1 ut

— recta Jørg., = arctica Cl.

— seriata ('l 1 03

— spathulata Bréb Io4

NitKseliiea' Kt.i

Orhi/u/lr .iilnsiijh' JoRO., = Pltorticium pylouium.

Orllinsini <ui,iidal(t Oreg. = Thalassiosira decipiens.

Oxytiixnni diploi'onns Stein 109

Paralia sulcata (Eurb.) Cl 98

Fe-n -n a-tae Schutt 102

I>©3ric3.iixial©s 1 OS

Peridinium conicum (Gran) Ostenf. et Schm 110

— depressuni Bail 1 09

— divergens Ehrb 109

Icnticularc (Errb.) Jørg., = — divergens.

— Michaelis Ehrb., = — conicum (Gran).

— Michaelis Stein, = — Steinii Jøeg.

— oceanicum Vanhofs 1 09

— ovatum (Pouch.) Schutt Ill

— ))alliduni Ostenf 1 1<>

— pedunculatum Schutt. (pl. VIII, fig. 29) 110

— pelluoidum Ostenf 110

— pentagonum Gran 110

— Steinii Jørg 111
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Peridiniuiii liL^tiiliim Stein et var 1 1

1

I'l'iidium hi/sfyU- JoRu., = Phoniiacantha li.

intriiatum Cl 131

lajtim Cl l;tl, 132

loiifjispimim Jokg. (pi. XV, tiRs. 75— 7!l: pi. XVI. fig. 80) 12«, 127

128, 135

iiiiimtum ('L 135

J'rrijiUrta iutricnta Joro., = Plectacantha oikiskns.

riiæooystis rouohetii (Har.) Lagerh 113

:Plieeo(ia.3ria 140

Phoniiacantha liystrix (Jørg.) Jøro. (pl. XIV, figs. 69—63). 125, 127, 128, 132

Phort iciiim pylonium (HckV) Cl. (pl. X—XI, figs. 42—45) 114, 120

Piiinularia qiiadratarea A. SCHM 146

lM.iu:iacaiitlia ai-acliiioides Clap, et Lacm 123, 127, 129

Plai£ioi;ranini(>æ 102

Plngonida 129

Plectacantha oikiskos Jørg. n. nom (pl. XIII, figs. 50— .57) 124, ]2(), 127, 128, 131

— trichoides Jørg. n. sp. (pl. XIU, fig. 58) 132

Pleotanida Hck 129

Plectauiiiw simpler Cl., = Protosceniniii s.

Plectoidra Hck 129

Plcctophora atnchiwides Hck., = Plagiacdntha a.

Pleuiosigma affine Grun., = Normarmi Ralfs.

— angulatum (Quek.) W. Sm 107

— balticum (Ehrb.) "W. Sm 107

— delicatulum W. Sm. et var. (pl. Vil, tig. 18) 107

— elongntum W. Sm 107

— fallajc (Gron.) Perao 107

— fasciola (Ehrb.) W. Sm 108
— forniosmn W. Sm 107
— naviculaceum Bkéb 108

— Normanni Ealfs 107

— Spencei i W. Sm. et vav 107

— Stuxbergi Cl 107

— tenerum Jøhg. n. sp. (pl. VII, fig. 17) 107

— tenulrostre Gruk. (pl. VII, fig. 20) 108

— tenuissimum TV. Sm. et var. (pl. VH, fig. 19) 108

Poilolanipas palmipes Stein 109

Podnsira cjlncialis (Grcn.) Cl., = Porosira g.

Porodii^cida Hck 118

Poiosira glacialis (Grcn.) Jørg. (pl. VI, fig. 7) 97

Proroeentraocæ Stein 108

Prorocentrum niicans Ebeb 108

Protoceratium reticulatum (Clap, et Lachm.) Bctschli 109

Protocystis Harstoni (McRK.) Borg 141

— tridens (Hck.) Borg 141

— -xiphodon (Hck.) Borg 141

Protoscenium simplex (Cl.) Jørg. (pl. XV, fig. (>9) 12t), 127, 128, 133

Pterocorys amblycephalis Jørg., ^ Androcyclas a.

— gamphonycha Jørg., = Androcyclas g.

Pteroscenium 127, 134

Pterosperma dictyon (Jørg.) Ostenf 113
— M.ihii f.TORG ) Ostenf 113
— Vanli.'.ftVni (JøRG.) Ostenf 113

IPterosijenacLa-taceæ 113

Pterosphæia Jøbg., = Pterosperma.

PtychocyUs aatta Brandt, = — urnida.

— arctica Brandt 144
— Di-ygahVii Brandt, = — urmda var.

— obhisa Bran-dt 143

— urnula (Clap, et Lachm.) Brandt et var. (pl. XVIII, fig. 118) 143, 144

Pylonida Hck 120

Pyrophacus horologiuni Stein 109

Eadiolaria 114
Radiosphæra auacantliica JøRO. n. sp. (pl. XVII, fig. 105 -KW) 122
Rhabdiinema adriaticum KiJTZ 103

arcuatuni (Lynob.) Kutz 103
— niinutum KiJTz

[ 03
Rhizoplegnia boreale (Cl.) Jørg. (pl. IX— X, fig. 38) 114, 118
Rhizosolenia alata Brightw 09

— obtusa Hens 141;

— seniispina Hens 99
— sctigera Brightw |oo

Shn.hsoli CL 99
— stylirmiiiis BuuniTW 99

Rhoicosigma arcticinn Cl [og

Roperia tessellata (Kop.) Grun 98

Sceletonema costatum (Grev.) Cl 91^

Scliizonema Grevillei Afi 107

IMoiiiaiitida Hck 129

Silicoflagellata 113

Sorolarcu.s circunife.itus Jørg., = titreblacantha c.

Sstpongodiscida Hck i^o

Spoiigodiscus favns Ehkb 114, |y()

Sx>TJ-Tn ellajTia 114

Stauroneis Grani Jøro. n. sjj. (]>!. VII, fig. 25) 107
— pellucida Cl 107

— septontrionalis Gbun. (pl. VU, fig. 24) 106

$$t('|»liaiiida Hck
1 29

8teplioidea Hck 129

Stichocorys seriata (.Jørg.) Jørg. (pl. XVIU, figs. 102—104) 127, 128, 140

Streblacantha circumtexta (Jørg.) Jøeg. (pl. XI—XU, fig. 46) 114, 121

$!itrebloiiida Hck 121

Striatella unipunctata (Lyngb.) Ao 103

Stylodictya Ehrb II4, 1I8

— aculeata Jørg. n. sp. (pl. X, fig. 41) 119

— aspeva Jørg 1 20
— tenuispina .Iøkg. (pl. X, fig. .39) 118

— validispina Jørg. (p). X, fig. 40) 119

Surirella fastnesa Ehrb 104

— lata W. Sm 104

!§inrirelleæ 104

Synedrcæ I02

Tetrapylonlum Clevei Jørg., = Phorticium pijlonium.

Thalassiosira biocidata (Gritn.) Ostenf., = Coscinodisais b.

— Clevei Gran., = — hyalina.

— decipiens (Grun.) Jørg. (pl. VI, fig. 3) 91, 96

— gelatinosa Hens., = — decipiens.

— gravida Cl. (pl. VI, fig. 4) 9(i

— hyalina (Grun.) Gran (pl. VI, fig. 5) 96

— kr\ophila (Grun.) Jøro. (pl. VI, fig. 6) 96

— Nordenskioldii Cl 96

Thalassiothrix Frauenfeldii et var 102

— longissima Cl. et Grun 102

— nitzschioides Grun. et var (pl. VI, fig. 11) 102

Theocalyptra aaspedota Jøro., = Clathrocyclas c.

Tin-txi-i -nodea 142

Tintinnopsis campanula (Ehkb.) Uad 143

— nitida Brandt et var. (pl. XVIU, figs. 115—116) 143

— sinuata Brandt, = — nitida var.

Tintinnus acuniinatus Clap, et Lachm. et var 142

Tripylea, = Pliæodaria 140

Tropidoneis parallela JORO. u. sp. (pl. VII, fig. 16) 146

Undella caudata (Ostenf.) Cr 145

Zygospyrida Hck 130



b. Diatoms in Bottom Samples from Lofoten and Vesteraalen.

1-',, .loiUilCNSKN.

Ill the I'ollowiiiL;- paiios ail aci'ount is i.'iveii ot tlir diatiniis coii-

taiiu'd in some bottom samples tVom the t'ollowiiii;- loealities in Lo-

foten and Vesteraalen:

Mosiicnstromincn, — 180 m. (tiiL'ctlier witli idanktoii),

ytamsund, 0—150 ni. (togetiier witli iihuiktoiil,

Svolvær harbour, 10—15 m.,

The Ostnes Fiord, 10-20 m.,

Brettesnes

—

Skroven, 350— -I0(t lii..

Mouth of the Raftsund, 250—300 m.,

Stone in Bo, 10 m.,

Gaukværø, 0-180 m. (together inth plankton).

Two of these, the samples from Brettesnes

—

Skroven aud from

Raftsund, were poor and consisted pei'haps only of dead specimens,

a good many of which naturally originate from the plankton. The

samples from Moskenstrommen, Stamsund and Gaukværo were taken

together with plankton.

The working through of bottom samples is a very troublesome

and lengthy task, when it is done as it should be. As there was,

however, not time enough to investigate the samples in the manner

I consider the right one, and as — on the other hand — it was

of some importance, to be able rightly to interprete the plankton,

to gain a preliminary knowledge of the bottom flora, I have con-

tented myself with the method usually adopted, and have studied

the species from the valves in slides. For this purpose the material —
together with a richer one from the west coast of Norway — has

been prepared as slides by Mr. Thum of Leipzig, in his well-known

perfect way.

For this reason, it has not been possible to discern between

living (recent) and fossil species.

The species occurring in the plankton are in detail dealt with

in another chapter of this work (pp. 90 — 108). Nevertheless, to

avoid arbitrariness, I have not omitted the plankton species, but

have in such cases mentioned them as originating from the plankton.

List of the species observed.

X- Cen'bx'±cæ Schutt.

I. CosciuodJsceæ.

CoseinodisciiK Ehki!.

C. nitidus (iHEO.

Cf. above p. 95.

Somewhat rare: Moskoiistrommcn r, Stamsund r, Raftsund r,

Stene r, Gaukværo r.

Distribution: Western Europe: JJalcai'ic Islands. Gi'eenland

and Finmark (Cleve). Warmer coasts of America, Asia and

Australia.

C. niqioUiiiin Kimii. (1844).

KiiRB. Jlikingeologie pi. 35 A, XXU, f. 4.

v.'ir. couipacta Rattr. Rev. of Coscinod. p. 579.

C. scintilUoiii ((iuKV.) .\. Schmidt Nords. Dial. p. iM, pi. ;}, f. ;33.

Differs from the main species (= ('. scinfillitiis Ghev.) in

having the puncta distinctly smaller towards the margin, more

numerous radial rows, the shortened ones being longer tiian usual.

Probably is a separate species.

Rare: Mosken.strømmen -f, Stamsund r, Svolvær r, Stene r.

Cosc. nitvhis A. Schm. Nords. Diat. pl. Ul, f. 32 does not

sho\\- the irregular distribution of the puncta that is characteristic

of the preceding species. This form occurs in my material together

with the one figured 1. c. f. 33 and has a similar radiate structure,

only much coarser.

Dlstrihution : The variety is only known from Solsvik (west

of Bergen, Norway). The main species, which has not been found

by us, occurs in the antarctic regions.

C. concavtts Ehrh. v Greg.

Greo. Diat. of Clyde 1857. p. 500, pi. X, f. 47. Eiirb. Mikro;;eol., pi. 21, f. i;

mm pi. 18, f. o8.

Hardly belongs to the genus Ccscinodiscus. Rattkay 1. c. p.

470 remarks that the girdle aspect of this species answers to E)t-

didya oceanica Ehkb. (cfr. Mikrogeologie pi. 35 A, XXVIII figs. G,

7; A. Schmidt Atlas pi. 65, figs. 10—15).

Very rare: Gaukværø r. Diameter 86 |i; 2 areoles on 10 jx;

border sharply defined, nearly 3 \i. broad.

DisUihution: Western Europe; Balearic Islands, Black Sea.

Sea of Kara (Cleve). Warmer coasts of America and Asia.

C. leptopns Grin.

V.\N Heurck Synops, pl. 131, figs. 5—6.

Rare: Raftsund r. Diameter 55 [j.; 5 areoles on 10 n. Re-

markable for the minute areoles on the border, like those in the

genuine C. Vmeatus Ehrb. It differs on the whole from the latter

species only in possessing the pseudonodule.

Coseinosira polycliorda Gran and the variety of Coscinodiscus

linentKs mentioned below have a much liner structure and less re-

gularly straight rows of areoles.

Distribution: Mediterranean. Southern Atlantic, Pacific Ocean,

Indian Ocean.

C. lineatiis Eiiiu!.. rar.

Cf. above p. 92.

Kare: Stamsund, r. Finer structure than in the genuine C
lineutiis. Small; TVs—8 areoles on lo \>: Border narrow, striate,

15 striæ on 10 [i. Areoles near the border somewhat smaller.

Secondary rows somewhat flcxuose.

In the sample from Svolvær a very similar specimen was

found, only with a little finer structure and marginal spines. This
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specimen agrees completely with Coscino.sira pob/chorda Gran, but

wants the peculiar transverse processus of the latter species.

Such forms, which are perhaps solitary cells of Coscinosira,

may easily be mistaken for C. lineahts.

Distrihidion: The main species is cosmopolitan. Cleve and

OsTRUP mention C. Uneahia from several arctic localities: Finmark,

iiaren Eiland, Greenland, Spitzbergen, Kara. I should, however,

think that the species has been confounded with Coscinosira polij-

rhoriln, at any rate to some extent.

C. excentricns Ehrb.

Cf. above p. 92.

Fi'equent: Moskenstrømmen r, Stamsund +, Graukva^i'o i' -\-.

Derived undoubtedly from the plankton.

Distribution : Cosmopolitan.

C. Kiitziugii A. Scum.

A. ScHM. Atlas, pi. 57, f. 17. C. maryivatus A. Schm. Novels. Diat. pi. .3, f. 35-

As Gkunow remarks, this species is intermediate between t'.

excentricns and the difficult group of C. snhtilis.

Very rare: Raftsund r, Stamsund r.

Distribution: North Sea. Arctic and antarctic regions (Grun.).

Not mentioned by Cleve as arctic. Very nearly related forms

are found near Greenland (C adnmhruttis Østr.) and Jan Mayen

I L898, E. Jørgensen).

C. Rothii (Ehrb.O Gein.

Gru.n'. Diat. Franz Jos. Land, p. 29, pl. III (C), fius. 20 a, b, 22. C. si/mme-

tricus A. Schm. Atlas pl. 57, tigs. 25—27, non Gbev. Heterostepliaiiici Botltii

Eheb. a octovaria Mikrogeolouie 35 A, XIII B, fig. 4 a.

Belongs to the difficult group of C. subtilis Ehrb., as well as

tlie following spedes and a good many more, which probably will

not bear a more thorough examination.

Structure plainly fasciculate, with numerous fasciculi separated

by radial lines made conspicuous by the marked inner ends of the

l)eginnings of new rows. Small marginal apiculi in the middle of

the fasciculi, one in each. Valve almost flat (occasionally undula-

ted according to Grunow).

Very rare: Stamsund r, Raftsund r. lirettesnes—Skroven r.

Probably a plankton form.

Distribution: P)elgium, Scotland; Caspian Sea. Warmer re-

gions of America and Asia. Southern Seas.

C. Norinanni (innG.

C.REO. Quart. .louni. Micr. Sc. 1859, p. HO, pl. 6, fig. 3. C. „noriiianmis" Van
Heuhck Synops, pl. 131, I. C', fascicitlatns A. Schm. Nords. Diat. pl. 111, figs.

41, 42: Atlas pl. .57, figs. 9, 10.

\'ery clo.scly related to tlio preceding species. Differs in hav-

ing a distinctly convex valve, liner structure (though variahlc in

this respect), more numci'ous anil narrow fasciculi and less distinct

marginal apiculi.

It is ]icrliii])s not quilo cci-tain lli;it tins species is identical

with ('. Xoniiiiuiti (liiEd.; the nanu^ ('. /u.-nrtilnliis A. Scnm. (1874)

must however be abolished on account of <'. fusviruliitas O'Mhak.v

(ISCT).

'J'his species seems to me to answer tolei'ably well to C. pune-

lidatus Greg. In specimens with fine structure the fasciculi are

only seen with difficulty, while the clear, scattered dots mentioned

by Geegoky 1. c. are conspicuous. If this should prove correct,

the C. Xormanni Greg, is perhaps the same as C. Rothii Grun.

Rather frequent: Stamsund r 4-, Svolvær r -f, Brettesnes—

Skroven r, Østnesfiord r +, Stcno r. Probably a plankton species

(living or fossil).

Distribution: Western Europe. America. Arafura Sea.

C. ciirvatulus Gruk.

Cf. above p. 92.

Derived undoubtedly from the plankton.

Very rare: Stene rr.

Distribution: Arctic regions; Northern European coasts; Ba-

learic Islands. America and Africa.

C. stellaris Rop.

Cf. above p. 92.

Derived undoubtedly from the plankton.

Very rare : Gaukværø r. When the conspicuous star is want-

ing, the species is difficult to determine.

var. symholophorus (Grun.).

C. symhohjyhorus Grun. Diat. Franz Jos. Land, p. 82, pi. IV (D), figs. 3— (j-

Differs from the main species in having much coarser structure.

Very rare: Moskenstrømmen r, Raftsund r. Like the main

species planktonic.

Distribution: The main species occurs in Western Europe, the

Mediterranean and the antarctic regions, the variety in the arctic

and antarctic regions.

C. concitinus W. Sm.

Cf. above p. 9:3.

Derived undoubtedly from the plankton.

Very rare: Gaukværø, rr; Stene, r.

Distribution : Cosmopolitan.

C. vcntnilis Kiihb., Rattr.

Cf. above p. 9:5.

Derived pi'obably from the plankton.

Not unfrciiuent: Moskenstronnucn r. Stamsund i', Raftsund r.

Stene r.

Distiiliutiou : Cosmopolitan.

C. siibbnlJiens Jørg.

C', octdus iridis ancf. scaiid., p. p.

Cf. above ]>. 9 1.

Probably dcrivcil tVoin tlu' plankton.

Rare: Moskenstrømmen r, Kaflsnnd r. (iaukv;erø r -|-.

Distribution: Arctic regions.

Hail. Anieric. Jdurn. Sc. 185(1, p. :i. A. SciiM. Atlas, pl. tiS, l'. 11.

Vei'y rare: Raftsund, rr. Diamctor l;i.'3 [i. Coarse structure;

areoles increasing towards the border, at the centre S'/s) i^eai' t'le

border 2 on 10 |)-; the largest ones only little larger than those at the

very margin. Lai'ge and very conspicuous .,papillæ" (poroides).
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Border sharply defined, dark, striate. The disc somewliat convex

towards the border.

The spociiiR'ii fcnini! only ilitfci's tVnin SciiMinr's lii^iirc in

wantin;:- the ..reutral space". Instead of tins space, wliicli is, iiow-

ever. not mentioned liy iiArrnAv 1. c, a laiv' aroolo was present.

Distrihutioii: I'acilie Ocean, especially in the northern rcgioia

(ivaintschatka tSea, ISailey). t'ape Wankarenia (Ci.kvk).

C. decrescens Uri n.

mil, p. 28. A. Schmidt All

Eatthay 1. c. 1). 77.

til, figs.

Perhaps a plai

Coarse structni

the i-aitiil decreasin;

kton foi'ni, occni'rintr with us like ('. siMiiUiens.

\ conspicuous ..papillæ". Recognizable through

of the areoles outside of 'A radius.

Hare: Moskenstiouunen r -|-, Stamsund r. Diameter 92 {>. or

less; largest areoles somewhat outside of V2 radius, 2 on 10 \>., at

the centre smaller, on the bordei' much smaller. J^order broad,

sharply defined, striate, with .5— 1) stiiæ on 10 {>. Central space

generally absent (answering;' to rar. ivph-ta GErx. 1. c), sometimes

present.

Distribution: Fa?i'oe Channel. Franz .losef's Land, .Japan,

Macassar Straits, Florida.

C. radiatiis Khrb.

Cf. aboYe p. 92.

Probably deriYed fiom the plankton.

Rather frequent: Moskeustrommen c, Stamsund r +, Svolvær

r, Østnesfiord r, Gaukværo +, Stene r.

Distribution : Cosmopolitan.

A. SCHM. Nor

var. minor A. Sciim.

p. !I4, jl. :3, f. 4. C. (Icvius A. Schm. Atlas, pl.

Stamsund r, Svolvær r, Gaukværo r, Stene r.

var. oculus iridis (Ehub., Eattr.).

Flat. A conspicuous central rosette and often a small „central

space". Areoles largest at or beyond V2 radius, hexagonal, with

large „papilla", towards the border rapidly decreasing, at the very

margin small. Largest areoles 3 on 10 [>.

This form, which answers very well to C'oscinodiscus oculus

iridis Ehrb. Mikrogeologie pi. 19. fig. 2, is certainly not specific-

ally distinct from C. nuliattts. intermediate foi'ms being rather

frequent.

Moskcnstrouuncn r. Gaukværo r. Occui'i'eil also in other

samples.

C. nodulifer Jan.

.Taxisch. ill A. Schmidt Athis, pi. 59, f. 21.

Flat. A small, but conspicuous nodule near the centre. Are-

oles hexagonal, increasing from the centre to 74 radius, here 3 on

10 \i; towards the margin rapidly decreasing, at the border 5—

6

on 10 \i. Border shai-ply defined, striate, with 6— 6
'A striæ on

10 11.

Answers very well to the figure referred to.

Rai-e: Raftsund +, Brettesues—Skroven r.

Distribution : This southern species is found near the Balearic

I
Islands and in the warmer regions of tiie Atlantic, Pacific and In-

dian Oceans.

it is very reniarkalile that this species occurs .so far noiHi.

It is probalily a plankton form, most likely a fos.sil one.

Actinoryrlns Eiirh.

A. alienus (iju n.

Grlx. in Van Heurck Synopsis, pi. 12.5, f. 12 (var. arctinisl.

Very rare: Brettesnes—Skroven r; Stene r. ln structure

Coscinodiseus-like, as Grunow states intermediate between C', cur-

vatulus and C. radiatus. Central space circular, conspicuous, only

with a few irregularly scattered puncta. Numerous fasciculi (over

20) with interfascicular radii, which are more or less plainly ziczac

bent, especially towards the centre. Towards the margin, the fasci-

culi are not separated from each other, but form an even radiately

structured marginal part. Very small and incon.spicuous marginal

apiculi. Border narrow, indistinctly striate.

Diameter 61—66 [i.; rows of areoles 1.5 on H) [i.. at the mar-

gin closer. Ocellus marginal, evident.

Di.stribution: Cape Wankarema. Also mentioned from a few

places of the North Atlantic and Arctic Seas.

A. Ehrenhergi Ealfs.

Cf. above p. 9.5.

Probably derived from the plankton.

Not unfrequent: Stamsund r, Svolvær r, Gaukværo r, Stene -f •

Distribution : Cosmopolitan.

A. Ralfsii (W. Sm.) Ralfs.

Cf. above p. 95.

More frequent in the bottom samples than in the plankton

(from which however must not be concluded that it is a bottom

form): Stamsund r, Svolvær \--{-. Ostuesfiord r, Gaukva'io r+.
Stene r.

Dist) ibution : Western Europe. Greenland (Gstkfp). War-

mer Seas.

Rattr. Revis. Actiii

A. sparsus (Greg.) Eattr.

1890, p. 170. Eupodiscus sparsus Greg. Trans. Jlicr.

Soc. 1857, p. 81, pi., fig. 47.

The description by Rattray does not answer Avell to the figure

referred to. According to this figure, it seems chiefly to ditter from

A. Ehrenberfji in being more sparsely granulated towards the cen-

tre, so that only the interfascicular radii reach the central space.

It is, however, doubtful whether it can really be kept distinct

from the preceding species. Also A. moniliformis Ralfs seems to

be a species very closely related to .1. Ehrcnlnrgi.

Specimens which seem to belong lici-c were found in the sample

from Gaukværo. r.

A. crassus V. H.

Van Heurck Synopsis p. 215, pi. 124, figs. 6, 8.

Van Hecrck's figure shows interfasciculate radii, though not

so evident as those of A. Ehrenbergi. Smaller and coarser forms

of the latter species is puzzlingly similar to A. crassus. It is on
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the whole doubtful, whether these two species always eau he

distinguished from each other.

A more esseutial difference than in the structure of the valve

is found in the form of the cell (frustule). A. cntssus has high

cells, usually higher than broad, with thick walls, also in the con-

necting zone; here there is also a conspicuous difference in width

between the two valves. A. Ehrenbergii, however, forms low cells,

broader — often much so — than high, and the two valves have

nearly the same diameter.

The valve of A. cmssiis is flat from tlie centre to some di-

stance from the bordei', whei'e there is a high and steep marginal

zone.

Somewhat rare : Stamsund r, Raftsund r, Gaukværo r. Stene r.

Occurs also in the plankton samples.

Distrihution : Western Europe. After all, it is most probably

identical with Eupodifiens cynsxus W. Sm. (Cf. Van Heukck 1. c.

and Traité d. Diat. p. 524).

Melosira Ag.

M. (jranulata (Eheb). Ralfs.

Van Hel'RCK Synopsis p. 200, pi. 87, figs. 10—12.

Fresh water species.

Vei-y rare: Gaukværø, rr.

Dlstiihution : Frequent in fresh water, especially in Western

Europe. Franz Josefs Land.

21. Boescana Rabenh.
Van Heørck Synopsis p. 19(1, pi. 89, figs. 1—6.

Fresh water species.

Very rare: Ostnesfjord. rr.

Distrihution: Common fresh water species. Greenland (Ostrup).

M. Borreri Grev.

Grev. iu Hook. Brit. Fl. II, p. 401. Van Hel-rck Synops, p. 198, pi. 85,

Note. In the sample from Stene, several broken valves with

a rather large disc occurred, somewhat similar to X(mthiopyxi><'^

umbonata Gkev., cf. Van Heøeck Traité d. Diat. p. 512, fig. 263,

which cannot, however, be referred to the genus Xanthioju/xiK

Eheb., a doubtful genus including what are probably resting spores

of Chætoceros (cf. ScHiiTT. in Engler and Pkantl., Natiirl. Pflan-

zenfamil., Theil I, Abth. 1 b, p. 148). Structure rather fine, similar

to that of Co-seinodiscm ; valve rather convex, with numerous large,

slender, conical spines, as in the figure referred to. Undoubtedly

a fossil species.

2. Melosireæ.

Cosciiio.«iil'a polycborda (Gran) Gran.

Cf. above p. 97.

Derived from the plankton.

Very rare: Stamsund r, Gaukværø r.

Dislnhiiiwn: Cf. above p. 97. As stated before (p. 19G)

this .species seems also to occur singly, and is then easily mistaken

for Coscinodiscus lineatus. At any rate, forms occur in which the

peculiar transverse processus at the semiradius are wanting.

TlialasMiosira Ci..

T. gravida Cr,.

Cf. above p. 96.

In bottom samples tlic strong resting spores (endocysts) of this

species occur, thougii seldom (much more so tli;\n would ])robably

be the case, if this species generally „oversummcis'' on tiio bottom).

Rai'e: Stamsund r +, Svolvær r.

Disfrihatwn: Cf. above ]>. 96.

T. decipicns ((i :.) J.

Cf. above p. 96.

Undoubtedly derived from tiio plankton.

Rare: Stamsund i-, Svolv;er r, Gaukværø i' +.
Distrihution (of Coscinodiscus decipiens Geun.): Caspian Soa.

Great liiritain and Ireland. West coast of Norwav.

Very rare: Svolvær, rr (/vo-. ad hi.^^pld. Castr.).

Distrihution: Frequent on the coasts of Europe. Green-

land (Cl.).

Paralia sulcata (Ehrb.) Cl.

Cleve Diat. Arct. Sea 1873, p. 7. Gallionella sulcata Ehrb., Jlikrogeologie

pi. 18, 1.

Common: Moskenstrommen -f, Stamsund c, Svolvær c. Raft-

sund r +, Brcttesnes—Skroven r, Ostnesf^jord c, Gaukværø ce.

Stene c.

Distribution.: Frequent on the coasts of Europe and America.

Arctic regions.

forma coroaata (Ehrb.) Grun.

Van Heurck Synopsis pi. 91, f. 18. Gallionella coronata Ehrb., JIikrogeol..i;i,.

pi. 38, XXII, fig. .5.

Rare: Svolvær r. Stone r.

C.vclotolla KiJTz.

C. striata (Kltz.) Grcn.

Grun. in. Cleve et Gri-now Arct. Diat. 1880, p. 119. Van Hel-rck Synapsis

p. 213, pi. 92, figs. 6—10. Coscinodiscus striatus Kutz.

Rare: Stamsund r, Raftsund r, Stene r.

Distribution: Frequent in brackish water. Western Eurojie.

Baltic Sea. Warmer parts of Asia and Africa.

C. couita (Ehrb.) Kl-tz.

KiJTZ. Spec. Algar. p. 21. Van Heurck Synops, p. 214, pi. 92. figs. 16—22.

Fresh water species.

Very rare: Gaukværo. rr.

Distribution: Weslcni iMiropc

ll.>al4>diKciiN Kiiiiii.

U. scoticus (IvcTz.) Grun.

Grun. in Journ. Royal Micr. Soc. 1879, p. 690, pi. 21, f. n. Van Heurck Syn..]!-.

pl. 84, figs. 1.5—18. Ci/clotella s. Kutz. BaciU. p. .50, pi. I, figs. H, III.

Frequent: Stamsund r, Svolvær -f, Gaukværø + c, Stener +.
Distribution: Western Europe. 13o.sporus. Arctic regions.
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Hail. Nmv Sir-.'. |.. 10. f. 12.

Porliaii.'^ only a t'onii of (lie iirccodiiii;' .-^pocu'.-;.

Very rare: StaiiLsuiul r. Stoiio r.

Distriliiitiuit: l'>cli;iuiii. Scotland. Finmark (('1..I. America.

Asia.

H. stelliger Bail.

Xew S|.ei-. p. 10. Van Heirck Synops, p. 2\.i. pi. 84, fiijs. 1—2.

Fiequent: Moskenstrommeii +, Stamsund r -|-, 8volv;er r,

l\at't.sund r. Brcttcsnes— iSkroven r. Gaukvivro r. Stene i'.

Di.-<tnbitfio)i: Western Eurojie. Viipin Isles. Spitsbei'iicn

(uncertain, Cl.).

I'odoKii'sl lioriuoides OIont.) Kutz.

KCtz. Uacill. p. 'y>, pi. 29. f. 84. A. Schmidt Nonls. Diat. pi. 3, l'. 40.

McloMr, h. .Most. F1. Boliv. 18.39. p. 2.

Rare: ytamsund r, Svolvær r, Kaftsund r.

Dislnhut'wn: Coasts of tlio North Sea. Greenland. West
coast of Soutli America. Adriatic Sea.

?. Enpodisceæ.

Koporia tessellata (Rop.) Guux.

Cf. above p. 98.

Undoubtedly derived from the plankton.

Rare: Stamsund r -(-, Stcne r r.

Distribution: Western coasts of Europe and Africa.

AnIi«>ons t^culptus (\V. Sji.) Ralfs.

Ealfs in Peitch. Inf. p. 84.5, pi. li. f. 3. Enpodiscns s. \V. Sm. Brit. Diat. I,

p. 25, pi. 4, f. 39.

Common: Mosken.strømmen +, Svolvær c, Raftsund r, Bret-

tesnes—Skroven r, Ostnesfjord r, Gaukværø c, Steue c.

Specimens occur -which are very similar to A. cælatug Bail.

(A. ScHM. Atlas pi. .32. figs. 14—15), but connected with A.

seul2}tus by intermediate forms: Gaukværø +, Stenc r.

Distrihiition: Coasts of the North Sea. Western Europe.

Mediterranean. America. A. cwlutiis: Warmer coasts of the

Atlantic. Pacific and Indian Oceans.

EnpodiNont^ argus W. 8m.

W. Sm. Brit. Dial., p. 24. A. Schmidt Atlas, pi. 92, figs. 7-

Van Heurck Svuops. p. 209, pi. 117

pi. 97, figs.

^'ery rare: Moskenstronimen, rr, only one broken valve.

I

Distrihiition: Frequent on the coasts of the North Sea and

I

Western Europe. America.

Aii1a4>nflÉ!«4>n!ii Ehrb.

A. Kittonii Arxott.

ÅRNOTT in Pritch. Inf. p. 844, pi. 8, f. 24. A. Schmidt Atlas pi. 3(5, figs. .5—7.

Rare: Moskenstrommen \-, Raftsund r, Brettesnes

—

Skroven r,

Gaukværø i'.

All specimens observed have 4 processus and no, or a very

small or inconspicuous, ,,central space'".

It is very remarkable that this tropical species occurs in

)ins. jf)C)

Lofoten. Very likely fossil. \{ pivs.^iit I have no ojiportunity of

ascertaining- whether the cells have really all been empty.

Distribution: Warmer coa.sts of the Pacific Ocean, especially

frequent on the coasts of California.

^l. Johnsouii .Vh.nott.

Abnott in rRiTCH. Int. p. 844. A. Schmidt Atlas pi. 36. figs. 1, 2.

.1. Kitlonii rai: J. Uattu. Rev. of Aulacodisc. p. 376.

Very rare: Raftsund r, Brettesnes— Skroven r.

Diflers from the preceding especially in having- a conspicuous

central .space and processus of a different siiape. .4. Kittouii is.

however, said to vary considerably.

Distribution: Tropical coa.sts of the Indian and Atlantic

Oceans.

4. Astcrohimprcæ.

A<*tiiiO|t(> rliiiK Einiii.

A. nndulatiis (Haii.-V) Kai.fs.

Cfr. above p. 98.

Frequent: Mosken.sfronuneii r +. Stamsund r -\-, Svolvær r.

Raftsund r, Brettesnes—Skroven r, Gaukværø r, Stene r.

Distribution: Coasts of Western Europe and the North Sea.

Arctic regions. Cape of Good Hope.

A. .splendens (Ehrb.v) Shadh.

Shade, in Pritch. Inf. p. 840. Van Hbcrck Synojis. pi. 119, figs. 1—2, 4.

HaUonyx splendcnn Ehrb. Abli. Berl. Ak. 1844?

Very rare: Moskenstrommen r, Gaukværo r r.

Distribution: Coasts of the North Sea and the Baltic (Greifs-

wald).

ANtoroniiihaliiK heptactis (Bkéb.) Rai.ks.

Cf. above p. 98.

Undoubtedly derived from the plankton.

Very rare: Moskenstrommen ri'.

Distribution: Cf. above p. 98.

5. Biddulphieæ.

Biddlllpllia (Jray. V. H. (indmling AmplnMyns Ehrb.. Tncnatiiim Kiirb..

('a-alanlus Ehrb.).

B. pulchclla C.RAY.

Gray Arrang, of Brit. Plants, 1. p. 294. Van Hf.ckck Synops, p. 204, pi. 97,

figs. 1-3.

Rare: Stamsund r. Raftsund r, Brettesnes— Skroven r, Stene r.

Distribution : Frequent on the western and southern coasts of

Europe. America. Africa.

B. regina W. Sm.

W. Sm. Brit. Diat. II, p. .50, pl. 46, f. 32.3.

rar,

B. regina A. Schm. Atlas pl. 1 IM. f. 18 (from Balearic Isles).

The 3 median elevated parts of the valve hispid, not smooth

as statell by W. Sm. both in his discription and figure.

Very rare: Stene, a single valve.
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Dhtrihution: Balearic Isles. The main species known from

the coast of the isle of Skye.

B. aurita (Lyngb.) Bréb.

Cf. above p. 99.

Probably derived from the plankton.

Frequent: Stamsund +, Svolvær + c, Stene r -|-.

Dixtrihiiiion: CL above p. 99.

B, rhoiubiis (Ehrb.) W. S.m.

W. Sm. Brit. Diat. II, ]i. 4!t, pi. 45, f. 320. Denticella r. Ehrb.

yar. trigona Cl. Van Heurck Synops, pl. 09, f. 2.

Very rare: Svolvær r.

Distriliidion: Coasts of the North Sea and Western Europe.

Finmark (Cleve).

B. turgida (Ehrb.) \V. Sm.

W. Sm. Brit. Diat. II, p. .50, pi. t)2, f. 38. Vax HEaRCic Synops, pl. 104, figs. 1, 2.

Cerofnulun t. Ehrb.

Very rare: Svolvær r r.

Distribution: Coasts of the North Sea and Western Europe.

B. Smithii (Ralfs) V. H.

Van Heueck Synops, p. 207, pi. 105, tigs. 1—2. A. Schmidt Atlas pi. Ill),

figs. 5—6. Ceratmlus S. Ealfs in Pritch. p. 847.

Very rare: Moskenstrømmen rr, Svolvær i-.

Didribution: Coa.sts of the North Sea and Western Europe.

Spitsbergen? ( Cleve i.

B. antfdiluyiana (Ehrb.) V. H.

Van Heurck Synops, pl. 109, tigs. 4—5. Amphifetras a. Ehrb., Mikrogeol.

pi. 21, f. 25 a— c.

Rather frequent: Moskenstrømmen -f > Stamsund r, Raftsund r,

Gaukværø r, Stene r.

Didrihution : Common spedes, cosmopolitan; very rare, how-

ever, iu arctic reyions: Spitsbei'ijen (rr, Cleve).

B. lata ((iREv ).

Triceralium 1. (Irev. Trans. Micr. So(^ 1865, p. 103, \Å. 9, f. 20. A. Schmidt

Atlas, pl. 77, figs. 38—39. ÅmphUetrais 1. De Toni Syll. vol. II, sect. 3, p. 901.

Very rare: Raftsund r. \'cry similar to the figures referred

to in S.ciimitit's Atlas. Side of the tctra.y-onc 07 |).. Marginal

pearls 5 on 10 |)-; tlie I'ows of sti-iæ in tiio corners somewhat

radiating, 10 on 10 [>..

Distiibntion : Tropical species, according to De Toni (1. c.)

only known from Singapore and North Celebes.

n. farus IKURB.) V. H.

Van Hel'rck Synops, pi. 107, figs. 1—4. Trurrtitiniii facus Khrb. A. Schmidt

Atlas, ]il. 82, f. 2.

Very rare: Rartsuiid. rr. Side of the triangle 92 |).; 2 ai'eoles

on 10 1»..

JJititriljution : Rathci' common sjjccios, cosmopolitan on tropical

and temperate coasts. Spitsbergen i('li;ve, ,,doubtful as an arctic

species").

B. arctica (Brightw.).

Triceratium a. Brightw. Micr. Journ. 1853, p. 250, pi. 4. t'. 11. A. Schmidt

Atlas pi. 79, figs. 12—13.

Very rare: Stene r.

forma balæna (Ehrb.).

Zygoceros b. Ehrb. Mikrogeol. pi. .35 A, XXIII, C. 17. Bitlduljihia h. Brightw.

Micr. .Journ. VII (1859), p. 181, ])1. 9, f. 15. Van Heurck Synops.pl. 112, f. 1.

Very rare: Stene r.

Distribution: Arctic regions. Vancouver; Cape of Good Hope

(De Toni Syll. p. 921).

B. formosa (Brightw.).

TriceratiHiii f. Brightw. Grun. in Cleve et Grun. Arkt. Diat. pp. 111— 112.

A. Schmidt Atlas, jil. 79 f. 2.

Very nearly related to the preceding species, from wliich it

differs chiefly in having the centre of the valve irregularly punctate,

not areolate, with scattered puncta smaller than the neighbouring

areoles.

Very rare: Raftsund r.

fonna balæna.

An-swering to the forma baiwna of the preceding species.

Very rare: Raftsund r.

B. alteriians (Bail.) V. H.

Van Heurck Synops, p. 208, pl. 113, figs. 4—7. Triceratium a. Bail. Micr.

Obs. p. 40, figs. 55—5tx

Very rare: Stamsund r r.

Distribution: Western Europe. West Indies.

B. punctata (Brightw.) V. H.

Van Heurciv Synops, pl. 109, f. 10 (forma 3-tjomi). Triceratium p. Brightw.

Micr. .Journ. 1856, p. 275, pl. 17, f. 18, non Biihhdphia punctata Grev. 1864.

Very rare: Gaukværø, rr. Irregularly punctate with puncta

very different in size, shape and distance from each other, on an

average 5 on 10 [a. Side of the triangle 10 \i.

Distribution: Tropical coasts of America, Africa and Asia.

The nearly related B. sculpta (Shade.) \'. H., wiiich by De Toni

1. c. p. 9-4-4 is Considered to belong to the same species, occurs in

Western Eui'ope, the Skagerack, and the Mediterranean.

B. nohilis (Wurx.).

Triceratium n. Witt. Diat. Siniliirsk 18S5, p. :!4. pi. 10, f. 3: pi. 11, figs. 4. 7.

A. Schmidt Atlas pi. 150, f. 25. Xon Biddulphia nabilis Brun 1889.

A specimen very similar to the figure referred to in Schmidt's

Atlas (from Archangel) was found: Gaukværø r r; Stene r r.

Large puncta, irregular in size and shape, intermingled with minute

ones. Near the margin, larger areoles. in tlie centre, a con-

spicuous inward pointing spine is found. Side of the triangle 5(i ;'.

A nearly related species is Triceratium Hvibcrgii Qinvfi., V. 11.

Synops, pl. 112, figs. 9— 11 (from Mors).

Distribution : Only known fossil from Simbirsk. Perhaps also

fossil in my samples (as is probably also the case with some of the

other species).
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Triceratiwn UVissci (Ikin. in A. Schmidt Atlas pi. i)n, f. 2.

A specimen very similar to the (ii?ure referred to (from Arch-

angel) was found: Stene, r r (a single specimen). Rather coarse

radiating- structure of puncta (pearls); about rows on 10 |i. Large

circular central space without jjuncta, only one or two near the

periphery. Side of the triangle .57 ;a.

Might also belong to tlic genus Triiuicrid. I iiave not seen

a side view of the valve.

Distribiitmn: Only known fossil (Simbirsk, Archangel).

Isfliiiiia A(i.

/. ciicrvis Khrr.

KURn. Inf.
i>.

209, 1)1. Iti, f. (i. Van Helkck Svuops. pi. 96, figs. 1—3.

Rather frequent: Moskenstionnnen ir, Stamsund r, Svolvær r,

Raftsund r, Brettesnes

—

Skroven i". Stene r. More frequent on algæ.

Distribution: Coast of Western Europe. Finmark; Spitsbergen

(Clkve). West Indies; Honduras.

KuTZ. BaciU. p. 137

I. nervosa KCtz.

19, f. 5. Van- Heirck Tr Diat. 4.52. pi. 34, f. 891.

Very rare: Raftsund r.

Distrihdion: Western Europe. Denmark. Arctic regions.

Honduras; San Francisko. Kertruelen.

6. Chætocereæ.

Rartei ia»>itrnni varians Laid.

Lacd. Trans. Micr. Soc. 18ti3, XII, p. 8, pi. IK, figs. l-(5.

Derived from the plankton.

Very rare: Stene rr.

Distribution: Neritic plankton species, from the western coasts

of Europe. Warmer coasts of the Atlantic, Indian and Pacific

Oceans. Rare oflf the west coast of Norwav.

Chætoeeros Ehrb.

C. atlanticus Cl.

Cf. above p. 1(30.

Derived from the plankton.

Very I'are: Gaukværo r.

C. contortus Schutt.

Cf. above p. 101.

Thickened horns, most probably belonging to this species, is

found now and then in the bottom samples, though seldom. Un-

doubtedly derived from the plankton.

C. diadema (Ehrb.) Schutt.

The characteristic resting spores of this species ('Si/ndmdrium

diadema Eheb.) occur rarely:

Stamsund r, Svolvær r, Gaukværo r. Derived from the plankton.

Distribution: Ch: above p. 101. Syndendrium diadema Ehrb.

also in Peru guano.

Stcplianogonia Hmrb.

A specimen very similar to <S'. acUnuptijclias (Ehrb.) Gri-n.

in Van Hkurck Synops, p. 83.-,, ligs. 2—4 was found in the sample

from Moskenstrømmcn.

Nearly circular. Diameter 70 \y. 1.5 radii. On the smaller

upper disc, a coarse spine seems to be found. In other respects

corresponds very well to the figure referred to.

Stcphanoi/onia poli/gona Ehrb. seems to be a similar form,

perhaps the same. Both are probably resting spores (cfr. Schutt
in Engler and Prantl, Naturl. Pfianzenf., Th. 1. Abth. 1 b.

p. 147).

Distribution: ]>oth .species mentioned are known from ,,North

America" (Ehrenberg). The figure mentioned represents a fossil

specimen from Nottingham deposit.

A. SCHM. Noids. Dii

Pyxilla baltica (Srls.

111. .S, f. 2.5. Van Hel-rck Synops, pl. 8.3, f. 2.

According to the figure in Hensch (oter Ber. Komm. Kiel,

pi. V, f. 38 c) Pyxilla baltica must be the resting spore (endocyst)

of Ehizosolenia setiyera Brightw.

Undoubtedly derived from the plankton.

A'ery rare: Rhizosolenia setigera is a neritic plankton diatom

from the coasts of Europe (Western E., Skagerak, Mediterranean).

Pacific Ocean, Indian Ocean; north of South America. Pyxilla

baltica is known from the Baltic, and fossil from Simbirsk.

11- Fe-n -n a-fcæ Schctt.

7. Srnedreæ.

Sjiu'dra.

a. Eusynedra V. H.

S. affijtis KL-TZ.

KuTZ. Bacill., p. 68, pi. 15, figs. 6, 11. Van Heurck Synops, pl. 41, l'. 13.

var. tabulata (Kltz.) V. H.

V. H. Synops, pl. 41, f. 9 a. Si/nedra t. Kutz.

Very rare: Svolvær r, Østnesfiord r.

Distribution: Frequent on the coasts of Europe. Arctic

regions.

S. kaiutscbatica Grun.

Gkun. in Cl. et grun. Avkt. Diat. p. 106, pi. VI.

Tar. intermedia Grun. 1. c. f. 111.

Very rare: Stamsund r.

Distribution: Kamtschatka, Finmark, Spitsbergen, Greenland,

Kara Sea, East Cape.

S- ulna (NiTzscn.) Ehrb.
Van Heurck Synopsis pi. 38, f. 7.

Fresh water species.

Very rare: Svolvær r.

Distributio)i: Common fresh Avater .species.



202 5. Jørge:

b. Ardissonia (De Not.) V. H.

S. crystallina (Ao.) KiJTz.

KUTZ. Bacill, p. %i). pl. Ifi. f. I. Van Heurck Synops, pl. 42, f. 10. Diatoma c.

Ag. Consp., p. .52.

Not unfrequent: .Stamsund r, 8volvær +. Gaukvæi'0 r,

Steue r.

Dishihuiion: Coasts of Western Europe. The Mediterranean.

Finmark.

S. siiperba Kutz.

KfTZ. Bacill. p. t)9, pl. 15. f. 13. Van Hecrck Traité d. Diat., p. 316, pl. 30, f. 834.

Very rare: Østnesfiord r, Stene r.

Distribution: Coasts of Western Europe. Tlie Mediterranean.

Finmark (var. minor Gkun.).

S. baculus Greg.

•Greg. Trans. Micr. Soc. 1867, p. 88, pl. 1, f. 54. Van Heurck Synopsis pl. 42, f. 9.

Very rare: Svolvær r.

Disfrihiition : Coasts of Scotland and Ireland.

c. Toxarium (Bail.) V. H.

S. undnlata (Bail.) W. Sm.

W. Sm. Brit Diat. II, p. 97. Van Heprck Synops, p. 154, pl. 42, f. 2. Tox-

arium imdulatum Bail. Notes on new sp. and loe. of Micr. Org. p. 15, figs. 24—25.

Not unfrequent: Stam.sund r, Svolvær -|-, Østnesfiord y-\-,

Gaukværø r.

Distribnfio» : Coasts of Europe and North America. Red Sea.

S. Hennedyana. Greg.

-Greg. Diat. of Clyde p. 532, pl. XIV, f. 108. Van Heurck Synops, pl. 42, f. 3.

Very rare: Stamsund r. 400 ]). long.

D'lstrihittion: Coasts of Scotland and Belgium. The Mediter-

ranean.

S. (hrperhorea rar.?) rostellata Grun.

Grun. Diat. Franz Jos. Land p. .54, pi. II, figs. 6 a—b.

A specimen very similar to the tigui'e referred to was found:

Gaukværø. 38 \>. x 3 |).. Stria^ very fine.

Di.strilnitio» : Franz Jo.sef's Land.

Tlialassiodii-ix nitzschioides Grun.

Cf. above p. 102.

Derived from the ]ilankton.

Very rare: Stamsund r, (jlaukvæi'0 r.

Distvihiition: Cf. above p. 102.

Sc4>ptrwiu>iK EnRii.

S. marina (Greg.) Grdn.

Grun. in Van Heuuck Synops., pl. 37, f. 2. Meridion marinum Greg. Diat. of

Clyde p. 497, pl. X, f. 41.

Not unfrequent: Stamsund r -j-, Raftsund r, Østnesfiord r,

Gaukværø r, Stene r.

Disfrilnition : Coasts of the North Sea. Finmark. Balearic

Isles.

S. katntschatica Grun.?

Grun. in Van Heurck Synops, pl. 37, f. 6.

A species very similar to the figure mentioned occurred in the

sample from Stene, r (several specimens). Usually broader than

the preceding, somewhat variable in shape, at the broader end

sometimes rounded, sometimes only obtuse. Valve distinctly costate

with linear pseudoraphe; costæ somewhat radiating, 6—6V2 on 10 |i.

Length 38—40 [x, breadth 7—8 {>.. Also similar to Opephora pad-

fica Geun. in V.H. Synops, pl. 44, f. 22.

Distrihution : Kamtschatka. Opephora pacifica, perhaps the

same species, in the North Pacific.

Rliaplionois Ehrb.

R. nitida (Greg.) Grun.

Cocconeis n. Greg. Diat. of Clyde, p. 492, pi. IX, f. 26. Grun. Alg. Novara p. 99.

Rare : Stamsund r +•
Distrihution: Coasts of the North Sea. The Mediterranean.

Auckland.

S. PJagiogrammeæ.

riajfioiiraiiinia stanrophorttm (Greq.) Heib.

Heib. Consp. Diat. Dan. p. 55. P. Gregorianum Grev., Van Heurck Synops.

p. 145, pi. 36, f. 2. DeiiHciila slaurophora Greg. Diat. of Clyde p. 496,

pi. X, f. 37.

Frequent: Stamsund r, Svolvær r. Raftsund r, Østnesfiord r,

Gaukværø -f, Stene +.
Distrihution: Coasts of the North Sea and Western Europe.

Finmark; Greenland. South America. Cevlon.

Dinieregi-amina Bales.

D. minus (Greg.) Bales.

Bales in Pkitch. Inf. p. 79U. Van Heurck Synops, pl. 36, f. 10, 1 1 a.

Daitiada m. Greg. Diat. of Clyde p. 496, pi. X, f. 35.

Somewhat rare: Stamsund r, Svolvær r, Gaukværø r, Stene r -f.

var. nana (Greg.) V.H.

Van Heueck Traité p. 336, pl. 10. f. 393. Dentiada nana Greg. 1. c f, 34.

Rare : Gaukværø r. Seems to be only a smaller form of the

preceding species.

Distrihution: Coasts of Western Europe. The Mediterranean.

D. iulTUm (Greg.) Ealfs.

Bales 1. c, Dentiada fulra Greg. Diat. of Clyde, p. 496, jd. X, f. 38. Van

Hei^rck Synops, pl. 36, f. 28.

Somewhat rare: Stamsund +, Gaukværø -f, Stene r.

Distribution: Coasts of AVe.stern Ein'oi)e. Sweden. The Me-

diterranean.

4»l,> |>li«Ml«>siiiiN Grev.

(i. Williamsonii (<!reg.) Grun.

Cf. above p. 1(»2.

Rather fretiuent: Moskcnstioniiiicn r. Stamsund + c- Gauk-

værø r, Stene r.



Distribution: Coasts of the Xoitli yea and Western Europe.

Tlie Moditerranoan.

G'. (ItStHIIS (V.nEO.) (ilUN.

Orl-n. in Van Hkihi k Syn(ip<. pi. 'Mi. Il^s. lo~-1(i. Dentiaila d. Oreg. Dial.

i.f Civile II. 4H.i, pi. X, f. m.

Very rare: iStene r; ytamsuiid r.

Disinhution: Coasts of Western Kurope. Sweden. The Me-

ditenaneaii.

g. Eunotieæ.

Ennotia Khhii.

Frcsli water speeies.

E. (Iir-its Eh KB.

V.\x Hei-rck Syii.ps. p. 141, pi. 34, f, 2.

Very rare: Steue r.

Distribidion : Common fresli water species.

E. major (W. .S.m.I K.\benh.

Van Hccrck Synops, p. 14-2. pi. 34, f. 14.

Very rare: Ostnesfiord r.

D'lstribidion : Fresh water species from Western Europe.

E. pectinalis (Dillw.?) Rabenh.
V.\N Hedrok Synops, p. 142, pi. 33, figs. 15—16.

Very rar»: Svolvær r, Gaukværø r.

Distribution: Common fresh water species.

E. præriipta Ehrb.
Van Hecrok Synops, p. 143. pi. 34, f. U).

Very rare: Ostnesfiord r, Stene r.

Distribution: Northern Europe. America.

E. hklriitidn W. Sm.

W. S.M. Brit. Dint. II, p. 83.

Very rare: Gaukværo r r; Stamsund r r.

Distribution: Great Britain and Ireland.

E. triodon Ehrb.
w. Sm. Brit. Diat. I, p. 10, i)l. 2. f. IS. Van Hei-rck Synops, pl. 33. f. 9.

Very rare: Gaukværø r; Stene r.

Distribution: Northern Europe. Switzerland. Cayenne.

Ceratoneis arcits (Ehrb.) Kutz.

Van Heurck Tr.iité d. Diat., p. 30.5, f. 69.

Fresh water species.

Very rare: Gaukværø, r.

Distribution: Common fresli water species, especially in alpine

localities.

lo. Meridioneæ.

Merldion cb-cnlnre (Grev.) Ag.

Van HEtTRCK Synops, p. 161, pl. 51, figs. 10—12.

Fresh water species.

Very rare: Svolvæi-. Only two cells of a chain.

Distribution: Common fresh water species in temperate regions.

//. Tabellarieæ.

Tahclliiriu /lorcuhsa (Roth) KOtz.

llURCK Synops, p. 162, pi. 52, ligs. 10-

Fresli water species.

Rare: Svolvær r, Gaukværø r, Stene r

Distribution: Common fresh watei

Sli'iiifflla uniptmctata ([.vN(in.) Ag.

Cf. above p. 103.

Very rare: Gaukværo r.

Distribution: Frequent on the coasts of Europe. Finmark.

The Red Sea. Cape Horn.

KlialMloiK'iiia Kltz.

jR. minututn Kutz.

p. 126, pi. f. II, 4. Van Hel'RCK Synops, p. 166, pi. 54,

figs. 17—21.

Frequent: Stamsund i-, Svolvær c, Raftsund r, Gaukværo r,

Stene +.
Distribution: Frequent on the coasts of Europe, especially

on the western and nortliei-n ones. Arctic regions. Cape of (jood

Hope.

R. arcuatum (Lyngb.) Kltz.

KiJTZ. 1. c. p. 126. pi. 18, f. VI. Van Hburck Synops, p. 166, pi. 54, figs. 14—16.

Diafoma a. Lyngb. Hydroph. p. 180, pi. 62.

Frequent: Svolvær + c, Raftsund r, Gaukværo r, ^teue r -f.

Distribution: Frequent on the coasts of Europe and North

America. Ai'ctic regions.

R. adriaticum Kutz.

Kutz. Bacill. p. 126, pi. 18, f. 7. Van Heurck Synops, p. 166, pi. 54, figs. 11—
13. Tessella catena Ehrb. Mikrogeol. pi. 22. t'. 65.

Rare: Svolvær r, Raftsund r r, Stene r r.

Distribution: Frequent on the coasts of Europe and America.

Finmark (r r Cleve who remarks (Vegaexped. p. 484) that tliis

species else is wanting in the arctic regions). Africa. Pacific

Ocean.

<>raiiiiiiato|>liora Ehrb.

G. islandica Ehrb.

Van Heurck Synops, pl. 53. f. 7.

Not unfreqnent: Stamsund r, Svolvær r, Raftsund r, Brettesnes—
Skroven r, Stene r +.

Distribution: Nortliern and western coasts of Europe. North

Pacific. Cape Horn.

G. serpentina Rai.fs.

Ralps in Ami. and Mag. XI, pl. IX f. 5. Van Heurck Synops, pl. 53, figs. 1—3.

Frequent: Moskenstrommen r +, Stamsund r, Svolvær r, Raft-

sund r+, Brettesnes—Skroven r, Gaukværø r, Stene r.

Distribidion: Frequent on the coasts of Europe. Ceylon.

Cape Horn. Antarctic regions.
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G. marina (Ltngb.) Kutz.

KuTZ. Bacill. p. 128, pi. 17, f. XXIV, 1—6. Van Heubck Synops, p. 163,

pi. 53, figs. 10—11. Diatoma m. Lyngb. Hydroph. p. 180, pi. 62 A.

Rare: Stamsund r.

Distribution: Frequent on the coasts of Europe. Africa.

America. Ceylon.

G, oceanica Ehrb.

Eheb. Mikrogeol. pi. 19, f. 36 a, pi. 18, f. 87 a.

Perhaps ought to be united witli the preceding species.

Frequent: Stamsund r +, Svolvær +c, Østnestiord r -f,

Gaukværø r. Stene r.

var. niacilenta (W. Sm.) Gritn.

Grun. in Wien Verh. 1862. Van Heurck pl. 53, 2, f. 16. G. macileiita W. Sm.

Biit. Diat. II, p. 43, pl. 61, f. 382.

Svolvær +, Stene r.

Distribution: Frequent on the coasts of Europe. Greenland.

Cape Horn. Indian Ocean.

G. arctiea Cl.

Cl. Diat. Spitsb. 1867, p. 664, pi. 23, f. 1. Van Hel-rck Synops, pl. .53, 2, f. 3.

G. africana Ehrb. Mikrogeol. pi. 35 A, XX, figs. 1—2, (uon 1. c. pi. 18,

f. 86 a, b).

Very rare: Stene ri'.

Distribution: Arctic regions.

12. Nitzschieæ.

Barillai'ia socialis Greg.

Cf. above p. 103.

Not unfrequent: Stamsund -f, The Østnes Fiord r, Gauk-

værø r.

Distribution: Coast of Western and Northern Europe. Arctic

regions. West Indies.

NitKsrliia Hass.

a. Pandiiriforiuis Grun.

N. panduriforuiis Greg.

Greg. Riat. oi Clyde p. 529, pi. XIV, f. 102. Van Heurck Syno])s. p. 172,

pi. 58, figs. \~i.

Rare: Svolvær r, Stene r.

Distribution: Western coasts of Europe. Baltic. Adriatic

Sea. Finmark. Spitsbergen. Indian Ocean. The Red Sea. Cape

Horn.

N. constricia ((ireg.) Griin.

Gri'n. in Cl. et Griin. Arct. Diat. 1880, p. 71. Tryblioiwlla c. Greg. Micr.

Journ. Ill, p. 40. |)1. 1, f. 13.

Rare: Stamsund r, Svolvær r, (iaukværø r.

Distribution: Western Europe. The Mediterranean. Cape

of Good Hope. Cape Horn. Ceylon.

b. Trj-hlionella (W. Sm.) Grun.

N. naricularis (Bréb.) Grun.

Grun. in Cl. and Grun. Avet. Diat. p. 67. Van Heurck Synops, p. 171, pl. 57,

f. 1. Srtrirella varicidaris Bréb. in Kutz. Spee. Alg. p. 36.

Very rare: Stene r.

Distribution: Coasts of the North Sea and Western Europe.

Spitsbergen (uncertain, Cl.)

N. punctata (W. Sm.) Grun.

Grun. in Cl. et Grun. Arct. Diat. p. 69. Van Heurck Sraops. p. 171. pi. 57,

f. 2. Trvhliondla p. W. Sm. Brit. Diat. I, p. 36, pi. X, f. 76 a.

Rare: Stamsund r, Svolvær r, Stene r.

Distribution: Coasts of the North Sea and of Western Europe.

The Baltic. The Mediterranean.

N. coarctata Grun.

Grun. 1. c. p. 68. Van Heurck Synops, pl. 57, f. 4.

Several specimens which seem to belong here were found:

Gaukværø r.

Distribution: The Mediterranean; Japan; Cape Horn.

N. (Tryhlionella rar.?) litoralis Grun.

Grun. in Cl. and Grun. Arct. Diat. p. 75. Van Heurck Synops, p. 172, pi. 59

figs. 1-3.

Very rare: Stamsund r.

Distribution: Frequent in fresh and brackish water.

c. Apiculatæ Grun.

N, apiciilata (Greg.) Grun.

Grun. in Cl. et Grun. Arct. Diat. p. 73. Tri/blionella a. Greg. Micr. Journ. V,

p. 79, pi. 1, f. 43.

Very rare: Svolvær, r.

Distribution: Coasts of the North Sea and Western Europe.

Finmark. Greenland.

N. acuminata (W. Sm.) Grutn.

Grun. in Cl. et Grun. Arct. Diat. p. 73. Van Heorck Synops., p. 173, pi. 58,

figs. 16—17. Tryhlionella a. W. Sm. Brit. Diat. I, p. 36, pi. 10, f. 77.

Rare: Svolvær r, Stene ].

Distribution: Coasts of Endand. The Mediterranean.

N. uiargiunlata Grun.

Grun. 1. c. p.72.

var.? didyma Grun. 1. c.

Van Heurck Synops, pl. 58, figs. 14—15.

Rare: Stamsund r, Svolvær r.

Distribution: Frequent on the coasts of Europe. Arctic re-

gions. Indian Ocean. Pacific Ocean.

N. hungarica Grun.

Grun. in Wjpu Verb. 1862, p. 568, pi. 22, f. 13. Van Heurck Synops, p. 173,

1,1. .53. f. 19.

Species from brackish water.

Very rare: Svolvær, r.

Distribution: Frequent in fresh and brackish water.
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A', littorca Okun. {'.)

Hei'RCK Synoiis. pl. .VI. f. 21. S. thcimnlis r. UttnraUs Cj

V.WS. Aivt. Diat. n. TH.

Spathulatæ Gut'

A^ annularis W. Sm.

I, p. 40, |,l. 13. f. 117. Van Heokck Synops, p. pl. ti2,

Very rare: .stamsund r. 11:3 ji lon-; 7 keel punda on 10 n. i father frequent: Stamsund r. Svolvær +, Ostncstiord r,

Similar to X lu/hiida, but is long-er and nai-rower, with more distant Gaukværø -\-.

j

Distriliiition: Frequent on the western and northern eoasts
keel puncta and more excentric keel. Also Stene, r r.

Diftribiitio» : Newcastle. Lysekil (Sweden).

e. Bilohata- Crits-.

N. bilobata W. S>i.

W. Sm. Brit. Diat. I. p. 4->, pl. 15, f. 113. Van Heurck S.vnops. p. 175,

pl. 60, f. 1.

Veiy rare: Ostnestiord. r.

Distribution : Frequent on the coasts of Europe (the most north-

ern ones excepted). Pacific Ocean.

N. hyhrida (Srun.

Cf. above p. 103.

Perhaps derived from tlie plankton.

Very rare: Stamsund r.

Dixfrihntion: Cf. above p. 103.

A'. Mitchelliana Greenl.

Cf. above p. 104.

Very rare: Ostnestiord r, Stene r.

Distributwn : North America. Arctic reirions.

f. Insignes Grun.

N. insignis Greo.

Greg. Micr. Jouvn. V, p. 80, pi. 1, f. 4<i.

Not unfrequent: Stamsund r, Ostnestiord r, Gaukværø r,

Stene r.

Distrihidion : Coasts of Western and Northern Europe. Arctic

regions. Adriatic Sea. Red Sea.

var. notabilis (Jrun.

Grun. in Cl. et Grin. Aret. Diat. p. 84. Van HEnRCK Synops, pl. 51, f. 5.

Very rare: Gaukværo r. 470 |). long; 9—10 striæ on 10 \i.

Distribution: The Mediterranean.

var. spathnlifera Grun.

Van Hecrck Synops, pl. 6], f. 3.

Very rare: Stamsund r.

Distribution: The Mediterranean. West Indies.

N. Smithii Ealfs.

Halfs in Pbitch. Inf. p. 781. V.\n Helrck Synops, pl. 61, f. 4.

Not unfrequent: Stamsund +, Stene r.

Distribution : Coasts of Western Europe. Adriatic Sea. Fin-

mark (var. marginifera Gkun.).

of Europe. The Mediterranean. Arctic regions. Ceylon. Cape

Horn.

N. spathnlata Brkb.

Bréb. in W. !-M. Brit. Diat. I, p. 40, pi. 31, f. 268. Van Heirck Synops, p. 177.

pi. 62, figs. 7—8.

Somewhat rare: Stamsund r, O.stnestiord, Gaukværo r.

Distribution : Frequent on the western and northern coasts of

Eui'ope. Tile Mediterranean. Arctic regions.

A', distans Greg.

Greg. Diat. of Clyde, p. 530, pi. XIV, f. 103. Van Hei-rck Synops, pl. 62, f. 10.

Rai'c: stamsund r (several specimens); Ostnestiord r.

Distribution: Coasts of the North Sea. The Mediterranean.

Red Sea. Australia. Baffin's Bay and Davis' Strait, Cape Wan-

karema (Cl., vai'ieties).

li. Signiata Grun.

A'. Sigma (KCtz.) W. Sm.

•W. Sm. Brit. Diat. I, p. 39, pi. 13. f. 108. Si/nedm s. KuTZ. Bacill. j). 67.

pi. 30, f. 114.

Frequent: Stamsund -{-. Svolvær +. Ostnesfiord -fr Gauk-

værø r +, Stene r.

Distribution : Cosmopolitan.

i. Lanceolatæ Gkun.

N. lanceolata W. Sm.

W. Sm. Biit. Diat. I. p. 40, pl. XIV. f. 118. Van Heurck Synops, p. 182,

pl. 68. figs. 1—4.

I have two times seen the wavy longitudinal lines, described

and illustrated by W. Smith. They were more distinct than the

transverse striæ.

Very rare: Stamsund r. Gaukværo r, Stene r.

Distribution: Frequent on the coasts of Europe, the most

northern ones only excepted. Indian Ocean.

k. Nitzcliiella (Rabenh.) Grun.

A', longissima (Bréb.) Ealfs.

Cf. above p. 101.

Very rare: Gaukværo r.

Distribution: Coasts of the North Sea and Western Europe.

The Mediterranean. West Indies. Indian Ocean.



13. Siirirelleæ.

C'anip.ylotlisrn^ Ehrb.

C. decorus Bheb.

C. decorus Bréb. Diat, Cherb. p. 13, f. 2. Van Heueck Synops, pl. 75, f. 3.

Not unfrequent : Moskenstrømmen r, Stamsund r, Østnestiord r,

Gaukværø r.

Distribution (including- the nearly related C. Ealfiii W. Sm.):

Frequent on the coasts of Europe. Greenland. Java. Pacific

Ocean.

W. S.M. Brit. Diat.

C. Ralfsii W. Sm.

30, pi. .30, f. 2.57. A. ScHM. Atla."! pi. 14, figs. 2—3.

Diifers from the preceding species in having a linear (not

lanceolate) pseudoraphe. Smaller in size.

Very rare: Stene r, Stamsund r.

C. annularis Greg.

Greg. Di.it. of Clyde p. .502, pi. XI, f. 53. A. Schmidt Atlas pi. 18, f. 7.

Frequent: Raftsund r, Brettesnes— Skroven r, Gstnesflord c,

Stene r.

Distribiifioti: Scotland. Tiie Skagerak. Arctic regions.

C. Thuretii Bréb.

Bréb. Diat. CUerb. pl, 1, f. 3. Van Heurck Synops, p. 190, pl. 77, f. 1.

Frequent : Moskenstrømmen r, Stamsund -(-, Svolvær r +,
Raftsund r, Brettesnes— Skroven r, Gstnesflord -\-c, Gaukværø -t-c,

Stene r -\-.

Disfrihiition: Frequent on the coasts of Europe. Arctic re-

gions. Indian Ocean.

C. parvnlus W. Sm.

W. Sm. ill Biit. Diat. I, p. 30, pl. (i, f. 5«. Van Heurck Synops, p. 191,

pl. 77, f. 2.

Is by some authors considered to be a form of (A Tliurrfii

Uricb. (cf. De Toni Syll. p. 622) by others to belong to C. decorus

P.RÉB. (cf. Van Heueck Traité p. 376).

Very rare: Stene r.

Dish-ihution: England. Belgium.

C. eximius Greg.

Greg. Diat. of Clyde p. 503, pi. XI, l'. 54.

Very rare: Stene rr. Only a broken valve.

Distribution: Coasts of Western Europe. Tiie Mediterranean.

Red Sea. Indian Ocean.

Siirirolhi Tt up.

S. gemma Eiirb.

Khrb. Abli. Bhi-I. Akad. 1840, p. 76, pi. IV, f. 5. Van Hel'RCK Synojis. p. 187,

pi. 74, figs. 1—3.

Very rare : Gaukværø r i-.

Distrilmtion : Frequent on the coasts of Europe. Spitsbergen.

S. ovalis Bréb.

KiiTZ. Bacill. p. 61, pi. 30, f. 64. Van Hel-rck Synops, p. 188, pi. 73, f. 3.

In fresh and brackish Avater.

Very rare: Gaukværø r.

car. onda (Kutz.) V. H.

VH. Synops, p. 188, pi. 73, figs. 6—7. Sunvdla ovata KCtz. 1. e. p. 62, pi. 7,

figs. 1-4.

Very rai'e: Gaukværø r.

Distribution: Common .species.

S. fastuosa Ehrb.

Ehrb. Abh. Bevl. Ak. IS4I, p. 19. Van Heurck Synops, p. 188, pi. 73. f. 18.

Rather frequent: Svolvæi- +, Raftsund r, Gaukværø r,

Stene r -f.

var. lata (W. Sm ) VH
Van Heurck Synops, ii, lUS, pl. 72, f. 17. SwireUa }. W. Sm. Brit. Diat. I,

p. 31, p', 9, f. 61.

Frequent: Moskenstrømmen r -(-, Stamsund r, Svolvær r,

Raftsund r, Brettesnes—Skroven r. Gstnesflord r, Gaukværø r,

Stene r.

Distribution: Frequent on the coa.st.s of Europe. Gulf of

Mexico.

14. Achnantheæ Cl.

Aoliiiantli(')4 BoRY.

A. longipes Ag.

Ag. Syst. p. 1. Van Heurck Synops, p. 129, pi. 26, figs. 13—16.

Very rare: Svolvær r.

Distribution: Frequent (on algæ) on the coasts of Europe.

The Canary Isles.

A. brevipes Ag.

Ag. 1. c. Van Heurck Synops, p. 129, pi. 26, figs, 10—12.

Rare: Stamsund r, Stene r, Østnesfiord r.

Distribution: Frequent on the coasts of Europe.

Kiirorc-oiK'iiii CI.

Valves ecostate, without marginal loculifei'ous liin. Both val-

ves •with narrow axial area, rather similar in structure.

E. pseiidoiuarginata (Greg.) ('l.

Cl. Synops. Navic. Diat. II, p. 178. Coccnnns p. Greg. Diat. of Clyde j). 497,

pi. IX, r. 27. C. major Greg. 1. c. f. 28.

Rare: Stamsund r, Raftsund r, Østnesfiord r, Stene r.

Distribuiion: Coasts of the North Sea. Arctic regions. The

Mediterranean. Red Sea. Indian Ocean. Galapagos Islands.

Honduras.

ll<>(«>roil4'iM ('L. (iuclud. Discnneis Cl. 1. c. p. 180 and Artiiwncis Cl.

1. .-. p. 18.5).

Valves very dissiniihir. without marginal loculifcrous rim. Up-

per valve costate, sometimes only striate, then with broad axial area.
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Plenroneis Cl. p. 181.

Marg-iaal loculiferous rim. Upper valve costate. Between the

costæ double I'ows of small pearls.

p. costata (Greg.) Cl. 1. c.

Cocconeis c. Greg, in Q. M. J. Ill, 185.5, p. 39, pi. 4, f. 10. Van Heurck

Synop-*. pi. 30, figs. 11— 12.

Has a broad and well developed loculiferous rim.

Rare: Stamsund r, Østnesflord r, Stene r.

Distribution: Coasts of the North Sea. Arctic reg-ions. The

Mediterranean. Canada. Auckland.

P. pinnata (Greg.)

CocconeU p. Greg. Mior. .Jouni. VII, p. 79, pi. fi, f. 1. Van Heurck Syno])S.

pi. 30, figs. 6—7.

Lower valve: The raphe tine, straight, stretching' to the ends

of the valve, in the middle with clavate ends, somewhat separated

from each other. Axial area not visible, central one very small,

roundish. Stilæ very faint, not distinctly seen on my specimens.

Tliere is a marginal rim with rudimentary loculi which are

less tiian half developed, but very well visible, 4 on 10 [j.. A
distinct hyaline border. This species seems on the whole to be

closely related to Phuroneis costata though undoubtedly a separate

species.

P. britanniea (Næg.) Ci>.

Cl. 1. c. p. 181. Cocconeis b. KuTZ. Sp. Alg. p. 890. Van Heurck Synops.

pl. 30, figs. 1—2.

Very rare : Stamsund r r.

Distribution: England. The Mediterranean. The Barbadoes.

RlioieoNplioiiia Grun.

JR. ciirvata (Ivutz.) Grun.

(iRUN. Am. Novara p. 8. Gomphonema c. KiJTZ. 1883. Gomphonema minutis-

sima Ehrr. Mikrogeologie pi. 35 A, XII, f. 5, non G. minutissima Geev. (earlier

name, = G. exiguum Kutz.).

In fresh or brackish water. A coarser form (var. nmrina

Van Heurck Synops, pl. 26, f. -1) marine.

Very rare: Svolvær r, Ostnesfiord r.

Distribution: Cosmopolitan in fresh and brackish water.

15. G<>iu])h(meineæ.

4iioiii|»iioii(>iiia Ag.

(i. constrictiini Emm.
Eiirr. Ahh. Brrl. Ak. 1H30. Van Heurck Synojjs. p. 123, pi. 23,

Very rare: Svolvær r.

Distribution: Common fresh water species.

O. cxitiiiiiin KiiTz.

Kutz. ISacill. p. 84, pi. 30, f. 58.

var. pachyclada (Bréb.) VH. Synops, pl. 25, fig.s. 31—32.

Gomphonema p. Bred. Consid. p. 21.

Very rare: Stene rr.

Distribution: West coast of France. Arctic regions.

G. kamtschaticum Grun.

Grun. Casp. Sea Alg. p. 12. Van Heurck Synops. 25, f. 29.

Very rare: Svolvær, r r. Valve 45 x 8 ]j-, narrow, clavate,

with rounded bfoader end. Axial ai-ea narrow, dilated to an oblong

central area. Striæ little radiating, coarser outside the central

area, about 15 on 10 |x, in the middle only 11.

Distribution: (Marine). Arctic America and Asia. Iceland.

16. Navictileæ.

Anricnla complexa (Greg.) De T.

De Toni Syll. p. 347. AnipJiipora complexa Greg. Diat. of Clyde p. 508,

pi. XII, f. 62, Van Heurck Tiaité d. Diat. p. 267, pi. 29, f. 807.

Probably derived from the plankton.

Very rare: Østnesflord r.

Distribution: Cf. above p. 108.

Tropidoiieis Ci

T. maxima (Greg.) Cl.

Cl. Synops. Navic. Diat. I, p. 26. Amphiprora m. Gbeo. Diat. of Clyde p. 507

pi. XII, f. 61. Van Heurck Synops, p. 120, pi. 22, figs. 4—5.

Somewhat rare: Stamsund r, Svolvær r, the Østnesflord r,

Stene r -f, Gaukværø i'.

Distribution: Coasts of the North Sea and Ireland. The

Mediterranean. Finmark (var. dubiu Cl. et Grun.). Indian

Øcean.

T. lepidoptera (Greg.) Cl.

Cl. 1. f. p. 25. Amphiprora I. Greg. Diat. of Clyde p. 505, pi. XII, f. 59 a, b

(non c). Van Heurck Synops, p. 120, pi. 22, figs. 2—3.

Not unfrequent: Stamsund -f, Svolvær r, the Østnesflord r,

Stene v -\-, Gaukværø r.

Distribution: Coasts of the North Sea and Western Europe.

Finmark. The Mediterranean. West Indies. Indian Øcean. Pacific

Øcean.

I>oiikiiiBa Hales.

D. recta (Donk.) Grun.

Grun. in Van Heurck Synops, p. 119, pi. 17, f. 9. Pleurosigma r. Donk.

Micr. Join-n. VI, p. 23, pi. 3, f. 6. Gi/rosiijma r. Cl. Synops. Navic Diat. I,

p. 119.

Very rai'e: Stamsund, r.

Distribution: Coasts of the North Sea and Western Europe.

The Mediterranean. J'^lorida. Pacific Øcean. Indian Øcean.

Z). carinata (Donk.) Rales.

Ralfs in Pritcii. Inf. p. 921. Van Heiirck Traité d. Dia

Plcurosiyma c. Donk. Micr, .lonni. VI, ji. 23. pi. ,'i, f.

). 248, pi. ;35, f. 912.

Cl. 1. c. p. 44.

Rare: The Østnesfiord r, Stene i', Gaukværø r.

Distribution: Coasts of the North Sea and Ireland. Sea

Kara. Davis' Strait. Balearic Islands.



I*l4'lii'usi;;ilia AV. Sm.

Jinplflirosiiiin:!. Sliiæ iii three direciions (tmusveise nuil oblii|Ue).

P. nnhccula W.
W. Sm. Brit. Diat. 1. p. tU. -'Ul.

Cl. Svnops. Ni.

var. snbrecta Cl.

Diiit. I, p. ;!.">. Pleiiioniyiiia s. Cl., in ('i,, et CitiN. Aret.

DiMt. ].. 5:}. pl. a, f. 72.

Very rare: Stam.sniiil, r. 254 n x 21 {)-; oblitiue striæ 18

on 10 n, angle more than 00", transvei-sc striæ indistinct. Kapiie

central, almost straisrht. Somewhat broader in the middle, with

obtuse ends.

Distiihiitio)i (of the variety): Finmark. (Greenland. Sea of

Kara. Balearic Islands.

P. elon^atnni W. Sm.

AV. Sm. Brit. Diat. 1, \,\. 20, f. 199. Per.\gallo Monogv. Pleuros. pi. II. figs. 20—21.

Very rare: The Ostnesfiord r.

D'uftribiition : Coasts of the North Sea and Ireland. Baltic.

Arctic regions. The Mediterranean. Caspian Sea. North America,

east coast. Pacific Ocean. Indian Ocean.

P. rigitlnm W. Sm.

pi. 20, f. 198. Per.\g.\llo VI. figs. 4— ti.

Very rare: Stamsund i', Gaukværo r.

Dhtrihiition: Coasts of the North Sea. The Mediterranean.

Eed Sea. Indian Ocean. Pacific Ocean. West Indies. Straits of

Magellan.

P. Norinanni Ralfs.

I. 919, F. affine Grcn. in Cl. et (iKr:

Van Hel-rck Synops. jjI. 18, f. 9.

A ret. Diat. p.

Fre([uent : Stam.sund r, Svolvær e, the Ostnesfiord -(- c. Stene c,

Gaukværø +•
Dixtrihiidon: Coasts of the North Sea. The Mediterranean.

Spitsbergen. Davis' Strait. East coast of North America. Pacific

Ocean. The Red Sea.

P. strigosum W. Sm.

W. Sm. Brit. Diat. 1, p. 64, pi. 21, f. 203: pi. 23, f. 203. Perac. 1. c. pi. V, fig.s. 1—2.

Very rare: Stamsund i-, Svolvær r.

Distribution: Coasts of the North Sea. The Mediterranean. In-

dian Ocean. Africa. America.

P. foruiosuni W. Sm.

AV. Sm. Brit. Diat. I. p. 63. |,1. 20. f. 19."). Van Heirck Synoj.s. p. 116,

pi. 19, f. 4.

Rare: Stamsund r, Stene r, Gaukværo r.

Distribution: Coasts of the North Sea and ^^estern Europe.

The Mediterranean. The Red Sea. Indian Ocean. Pacific Ocean.

West Indies.

P. speciosimi W. Sm.

AV. Sm. Brit. Diat. I, p. 63. pi. 20. f. 197. Perag. 1. c. pi. II, figs. 13—16.

Verv I'are: Stene. r.

Distribution: Coasts ol the North Sea. The Mediterranean.

Indian Ocean. Pacific Ocean. West Indies.

(iyronigmii ( 1 1 as».).

P. Httvmuitum (KiTz.) W. Sm.

\V. Sm. Brit. Diat. I. p. 68, pi. 22, f. 216.

var. scalprutn (Jaili,. et Ti-rp.

TiHP. Jlem. <tii Mils. XV. pi. X, XI. f. 3. P.

Brit. Dial. I, p. 6t;, pi. 21. I'. 209.

Very rare: The Ostncstioni. i'.

Distribution (of the vai'ietv): North Se: Ijiackish and marine.

AA\ Sm. Brit. Diat.

P. balticum (Ehkb.) AV. 8m.

p. 66. pi. 22, f. 207. Xariada b. Kiirb. Abh. Berl

Ak. 18.30. p. 114.

Very lare: Stamsund r, Svolvær r r.

Distribution: Cosniopolifan in warm and temperate regions.

KlioioosiKiiia Crin, Pf.k.

R. arcticttm ('i..

Cl. Diat. Aret. Sea p. 18. pl. III. f. 16. Peragallo Mon. Pleur. pl. X, figs.

16—17. Gyrosinttin a. Cl Syn^ips. Navic. Diat. I. p 119.

Frequent: Stamsund r, the Ostnesfiord 1- c, Gaukværø c.

Distribution: Scotland. West coast of Norway, frequent.

Arctic regions.

Seoliotropis Cl.

S. latestriata (Bréb.) Cl.

Cl. Syunps. Xavie. Diat. I, p. 72. Aiiij/hipyoia I. Bréb. in KiJTZ. Sp. Alg. p. 93.

Scolioplewa I. Grux. in A'a.s Heibck Synops, pl. 17. f. 12.

Very rare: Stamsund r, Stene r.

Distribution: Coasts of the Nortii Sea and \\'estern Europe.

Caspian Sea. East coast of North America. West Indies. Cali-

fornia.

Seolioplt'nra tumida (Bréb.) Babenu.

Eabenh. Fl. Eur. Alg. p. 229. A' ax HErncK Synops, p. 112, pi. 17, figs. 11, 13.

ynvicithi t. Bréb. in KiiTz. Sp. Alg. p. 77; Cl. 1. c. p. 1.5.5.

Very rare: Oraukværo, r.

Distribution: Coasts of the North Sea and Western Europe.

Franz .Josefs Laud. Black Sea. Cevlon. Sidney.

P»<('niloani|>hi|>rora ('l.

Cl. Synojjs. of Xavie. Diat. I. p. 71.

According to Clevf, the foUomiig species has 2 chromato-

phores peculiar in sliapc and position.

P. stauroptera (Bail.) Cl.

Cl. 1. c. Amphora stauroptera Bail. Smiths. Contrib. VII. p. 8, fige. 14—15.

Amphiprorn obtxtsa Greg. Diat. of Clyde p. .506. pi. Xlt, f. 60 ami f . 59 c („Amphi-

prora IciAdoptera" Greg., non f. .59a, b.). A. Scum. Nords. Diat. pi. Ill, f. 1.

Very rare: Stamsund r, tiie Ostnesfiord r.

Distribution: North Sea. Finmark. Sea of Kara. Nova

Scotia. Sidney. (Cl. 1. c).
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Caloneis Cl.

Cl. Synops. Navic. Diat. I, p. 46.

Valve striate; striæ parallel, except at the ends, crossed on

each side of the raphe by one or more longitudinal lines. Con-

necting- zone not complex.

C. Uber (\V. Sm ) C'l.

Cl. 1. c. p. 54. Sacmda I. W. Sm. Biit. Diat. I. p. 48, pi. 16, f. 133.

var. linearis (Ghun.) VH.

VH. Synops, pl. 12, f. 3.">. Xariada 1. Grun. Veih. 1860, p. 546. pi. 3, f. 2.

Frequent: Stamsund f, Svolv;fr -(- c. the Østnesfiord r+,

Raftsund r, Stene r +, Gaukværø +.

Distribution : Cosmopolitan.

Tar. maxima (Gheg.)

Navicula m. GnEC. Diat. o! Clyde ).. 4S7, jil. IX, f. 18. A. Schm. Nords. Diat.

pi. II, f. 44.

Frequent: Stamsund 4 c, Stene r +.
Bisfrihiition: Coasts of the North Sea and We.stern Europe.

var. elongata (Grin.) Cl.

('L. 1. c. p. 55. A^ai'kuln e. Grun. in A. Schm. Nords. Diat. p. 91, pi. II, f. 42.

Very rare: Stamsund r.

Distribution: Coasts of tlie Nortli Sea. Indian Ocean. Colon.

C. consimilis (A. Schm.) Cl.

Cl. 1. V. p. 57. Xavicula c. A. Schm. Nords. Diat. p. 91, pi. II, f. 46.

Very rare: Stamsund r.

Distribution: North Sea. Balearic Islands.

C. aiiiphislici'xa (Boby.) Cl.

Cl. 1. c. p. 58. Xnrinda a. BoRv Encycl. meth., t. 2. Van Heurck Synops.

p. 102, pi. XI, f. 7.

Vci-y rare: Stene, r.

Distribution: In bracki-sli and freshwater, frequent especially

in Nortlicrn and ^^'esterll P]urope. Caspian Sea.

C. brevis (Gbeg.) Cl.

Cl. 1. c. p. 61. Xavicula h. Greg. Diat. of Clyde, p. 478, pi. IX, l'. 4.

A. Schm. Nords. Diat. pi. II, f. 15.

Very rare: Stamsund r, the Østnesfiord r, Stene rr.

Distribution: Nortli Sea. Arctic regions.

C. blanda (A. Schm.) Cl.

Cl. 1. c. p. 62. Xni-kula h. A. Schm. Nords. Diat. p. 90, j)!. 11, f. 27.

Very rare: Stamsund ri-. the Østnesfiord r.

Distribution: Coasts of tlii' Noitli Sea. Black Sea. Indian

Ocean. Pacific Ocean.

C. musca (Greg.) ('l.

Cl. 1. c. p. 65. Xavicula m. (iiuiv.. Diat. of Clyde, p. 479, pi. IX, l'. 6.

A. Schm. Nords. Diat. |i. Hii, j)!. I, l'. 15.

Very rare: Stamsund r.

Distribution: Coasts of the North Sea. Tlie Meditoi-ranean.

Indian aud Pacific Oceans. West Indies.

8cliiKonenia Ag

S. Grevillei Ag.

Ag. Coiisp. p. 18. Van Hei'HCk Synops, p. 110, pi. 16, f. 2.

Rare: Stamsund r, Svolvær r.

Distribution: Coasts of the North Sea and Western Europe,

frequent. Arctic regions. West Indies. California. Kerguelen.

S. crueigerum W. Sm.

W. Sm. Brit. Diat. II. p. 74, pi. 56. fig. 354: pi. 57, f. 356. Van Heurck

Synops, p. 110. pi. 16, f. 1.

Rare: Svolvær, r.

Distribution: Coasts of the North Sea and Western E^urope.

The Baltic.

Stanroneis Ehrb.

S. salina W. Sm.

W. Sm. Brit. Diat. I. p. 60, pi. 19, f. 188. Van Heurck Synops, p. 68,

pi. X, t'. 16.

Rare: Stamsund r, Stene r.

Distribution: Coasts of the North Sea. The Baltic. The

Mediterranean. Black Sea.

S. Gregorii Halfs.

Bales in Peitch. Inf. p. 913. Van Heurck Synops, p. 68. pi. A (suppl.). f. 4.

S. amphioxys Greg. Micr. .Jonrn. IV, p. 48, pi. V, f. 23.

Rare: Stamsund r, Gaukværo r.

Distribution: Coasts of the North Sea. Black Sea. Caspian

Sea. East coast of Nortli America. Sea of Kara.

N. iilupniccnfcroii Ehkb.

Ehrb. Am. pi. II, 5, f. 1 etc. Van Heurck Synops, p. 67, pi. IV, f. 21

(car. gemmm Cl. Synops. Navic. Diat. I, p. 149).

Very rare: Stene, r.

Distribution: Fresh water species, especially frequent in Nor-

thern and Western Europe. America. New Zealand.

Xavicula Bory.

a. Orthostichæ Cr.. Synops. Navic. Diat. 1, p. 107.

\"alves with small puncta. arranged in parallel transverse striæ

I and also forming- straight longitudinal ones, crossing' the former at

right angles.

N. rus]ii(hit(( Ki'TZ.

KUTZ. Bacill. ],. 94, pi. 111. tigs. 24. 37. Van Heukck Synops, p. 100, p]. XII, t. 4.

Very rare: Stamsund r. the Østnesfiord r.

Dlstribatio)i: Common fresh water species.

b. Piimtatæ Cl. 1. c. II, p. 37.

Coarse puncta, arranged in transverse striæ (radiate at the

ends) but not in straiglit longitudinal rows.



N. liiiiiwrosii HiiÉu.

Brkb. ill \V. Sm. Hiit. Dirtt. 11. p. «Ki. Van llKincK Synops, p. 98, \,\. XI, f. 20.

Very rare: Kat'tsuiKl r.

])it>tribidion : Coasts of the North iSea. Baltic. Arctic re-

<rions. Tlie Mediterranean, Bhick Sea, Caspian JSea. The Red

Sea; Indian Ocean. Sidney. Cameroon.

N. monilifera Cl.

('L. 1. 0. p. 4;J. -Y. grautthta Brkb. in Bonk. Jlicr. .Jonni. VI. p. 17. pi. 111.

f. 19. non X. iirntuilatn Bail.

Very rare: Tlie Ostnc^tiord r.

Tar. heterosticba ('i,,

('L. 1. c. .V. ijramdata A. Scum. Atlas, pi. (j, figs. 15—1(3.

Very rare: Raftsund, r.

Dhtfrihidion (of the main species): North Sea. Ceylon.

Madagascar. The var. only known from Hungary, fossil.

iV. latissinia Gueo.

Greg. Jlior. Jouvu. IV, p. 40. i.l. V. fi-s. 4, 4*. A. Sciui. Xords. Dial. pi. 1, f. 30.

Frequent: Moskenstrommen r +, Svolvier r, the Ostnestiord r,

Raftsund r, Steue r +.
Disiribution: Coasts of the North Sea. Finmark. The Me-

diterrauean. Black Sea. Indian Ocean. Pacific Ocean.

N. punctnlata W. Sm.

"\V. Sm. Brit. Diat. I, p. hi. pi. Hi. t'. Inl. Van Heukck Synops, p. 98, pi. II, f. 16.

Very rare: Stamsund r.

Distribution : Coasts of the North Sea. Arctic regions. The

Mediterranean. Caspian Sea. America. Indian Ocean.

iV. frandulenta A. Schm.

A. Schm. Atlas pi. 70, f. 60; Xonl^. Diat. pi. Ill, f. 18„ (witliout name).

Rare : Stamsund r -f . Many specimens.

DistyUxition : North Sea. Sebastopol.

c. Lineolatæ ci. I. c. 11. p. 10.

Radiate or parallel striæ, transversely lineate.

A", mdiom Kutz.

KuTZ. Bacill. p. 91. pi. IV, f. 23. Van Helrck Synops, p. 83, pi. 7, f. 20.

Incl. Plnmdaria acuta \V. Sm. Brit. Diat. I, p. 56, pi. XVIII, f. 173.

Rare: Stene, r.

Distribution: Frequent fresli water species, especially in Nor-

thern and "Western Eui'ope. .\sia. Africa, America.

iV. per

e

grina Kiirh.

Ehrb. Ami. p. 1:33. pi. l.;, fi^s. 5—6. A. Scum. Atlas pl. 47, figs. 57—60.

Veiy rare: Gaukværo, r.

Distribution: Brackish water. Coa.sts of the North Sea. Bal-

tic. Adinatic Sea. Arctic regions. America. Pacific Ocean. In-

dian Ocean.

var. kcfwinHi'iisis (Kiium.) ('l.

L. 1. c. p. 18. Viniiitlarid k. Kiirb. Itfil Ak. 1840, ii. 20. Sarkula k.

A. Scum. Atlas pl. 47, fij;s. (il- 62.

Very rare: Svolvæi'. 141 |). loni:'.

Distribution: lirackisli water: Scotland.

A''. digito-riKliata (liitEii) A. Scum

A. Schm. Nonls. Diat. p. 92, pl. Ill, l'. 4. I'imiidaria d. GiiKrj. Jli.r. ,},,urn.

IV. pl. 1, f. 32.

Frequent: Stamsund -f, Svolv;er r, the Ostncsfiord r, Stene r.

Distribution: Coa.sts of the North Sea. Arctic regions. Ca.s-

pian Sea. New "S' ork.

N. directa W. Sm.

W. Sm. Biit. Diat. 1, p. 56, pl. 18, f. 172. A. Schm. Atlas pl. 47, figs. 4—5
(rar. ijenu'ma Cl. 1. c. p. 27).

Rare: Stamsund r +, the Gstuesfiord r, Stene r.

Distribution: Coasts of the North Sea. Arctic regions. Yokohama.

var. reuiota finiN.

I

Grun. in C'L. et Grcn. Avet. Diat.
i,.

39. A. ScHM. Noids. Diat. p!. Ill, f. 2.

Somewhat rare: Stamsund -f, the Ostnesfiord r, Gaukværo r.

Distribution: Coasts of the North Sea. Arctic i-egions. The

Mediterranean. Red Sea. Central America.

var. siibtilis (Greu.) Cl.

Cl. Vega p. 467. Pinindaria s. Grei;. Diat. of Clyde, p. 488, pl. IX, f. 19.

Rare : Stene r, Gaukværo i'.

Distribution: Scotland. Ai'ctic reo-jons.

N. fintuarchica (Cl. et CiRUN.) Cl.

Cl. 1. c. p. 28. Stawnneh f. Cl. et Grun. Arct. Diat. p. 47, pl. Ill, f. 63.

Very rare: Stone, rr. Vei'y similai' to the figure quoted,

though -wanting the fainter or blank lateral areas. Also very

similar to A", tnnisiiuns forma miiiutu Cl. Vega pl. 36, f. 37.

N. frigida Grcn.

Grun. in Cl. et (tRIX. Aict. Diat. p. 39. Grin. Diat. Franz Jos. Land. p. 103,

pl. I, f. 25. Xaviada kaiinna r. frigida Cl. 1. c. p. 28.

Probably derived from the plankton.

Rare: Stamsund, r^-.

Distribution: Arctic regions. Cf. above p. 10.5.

N. cancellata Donk.

DONK. Brit. Diat. p. -55. pl. 8. fi<;s. 4 a. b. A. Schm. Xords. Diat. pl. II,

rigs. :36--37.

Very variable, probably also including A. zostrrcti and N. north-

umbrica.

Very frequent: Moskenstrommen -f. Stamsund -|-, Svolvær -f,

the Ostnesfiord +, Raftsund r, Stene + c, Gaukværo cc.

Distribution: Coasts of the North Sea. Baltic. Arctic re-

gions. The Mediterranean. Indian Ocean. Pacific Ocean. Ker-

guelen.



E. Jørgensen.

var. Gregorii (Ealfs.) Geux.

Gruk. in Cl. and Gkun. Aret. Diat. p. 37. Naviada Gregorii Ealfs in Pritch_

Inf. p. 901. A. SCHM. Nord.s. Diat. pl. II, f. 22.

Very rare: Stamsund r, Gaukværo r.

Distribution: Coasts of the North .Sea. Baltic,

ons. Pacitic Ocean. Kerguelen.

Arctic reai-

N. nortlmiuhriea Donk.

DONK. Micr. Jouni. I, p. U, pi. I, f. 5, A. Scum. Atlas pi. 47, figs. 19—20.

Very rare: Stamsund r, Stene r r.

DistrUiittioii : North Sea.

N. zostereti Gron. (v)

Gkun. in Wien. Verb. ISOO p. h28, pi. IV, f. 23. A. Schm. Atlas pi. -17, f. 43.

Rare: Stamsund r. Stene r, Gaukværo r.

Distribution: Tlie Mediterranean. Indian Ocean. Pacific

Ocean. Brazil.

N. fortis (Greg.) Donk.

Donk. Bi-it. Diat. p. 57, pi. 8, f. 8. Pinmdaria
f. Greg. Micr. Journ. IV,

p. 47. p). V, f. 19. A. Schm. Atlas pi. 46, figs. 37—39.

Perhaps only a coarse variety of V". canceJhita.

Very rare: Stene, r.

Distribution: North Sea. Arctic regions (Spitsbergen, Finmark,

Greenland).

A^. rostellata (Greg.) A. Schm.

A. Schm. Noi-ds. Diat., expl. ad pi. II (..N. rosfellaria Greg.;") Pinmdaria r.

Greg. Diat. of Clyde p. 488, pi. IX, f. 20.

Very rare : Stene, r. Probably the same species as the follow-

ing one. There does, however, really exist a form answering to

Geegoey's figure, without a central transverse area.

Distribution : Coasts of the North Sea.

A. Schm. Atlas pi. 4(j,

N. crucitera Grun.

50—53: Nprds. Diat. pi. II, f. 31 /..rosfellaria G:

Must be reckoned as a variety to the preceding species (or vice

versa).

Very rare: Stamsund r; Gaukv;pro r.

Distribution: Coasts of the North Sea. Baltic. The Medi-

terranean. Sumatra.

N. distans (W. Sm.) Cl

Pimndaria d. W. Sm. Hi-it. Diat

Very rare: Raftsund r, Stene i'.

Distribution: North Sea. Arctic regions.

A. Schm. Ni

N. compressicauda A. Scum.

Is. Diat. p. 91, pi. II, i. ;i5; Atlas

The peculiar aspect of the ends of the valve is due to the

convexity. The valve is boatshapcd with sharp stems, at the bot-

tom of which the terminal nodules are situated. I'hus they are

rather distant from the very ends.

Rare: Stam.sund r -(-.

Distribution: Coasts of the North Sea. Morocco. The Me-
diterranean.

N. siiperimposita A. Schm.

A. Schm. Nords. Diat. p. 90, pi. II, f. 34: Atlas pi. 46. t'. 61.

In many respects answering to the preceding species, though

undoubtedly distinct.

Very rare: Stamsund, r. Several specimens observed.

Distribution: West coast of Norway. Baltic. Morocco. China.

N. opima Gruk.

N. fortis var.? opima Qnws. Novara p. KO, pi. I A, f. 13. N. ojntiia A. Schm.

Atlas pi. 46, figs. 24—26.

Very rare: Stamsund, r.

Distribution: West coast of Norway. Baltic. Arctic regions.

Barcelona.

d. Lævistriatæ Cl. 1. c. p. 66.

Radiate striæ, not distinctly punctate nor lineolate. Valve

more or less lanceolate.

N. palpebralis Bréb.

Bkéb. in W. Sm. Brit. Diat. I, p. .50, \A. 31, f. 273. Van Heurck Synops.

p. 96, pl. 11, f. 9.

Rare: Stamsund r +, Moskenstrømmen r, Gaukværø r.

Distribution: Coasts of the North Sea. The Mediteranean

East coast of North America. Davis' Strait. Galapagos Islands. |

VH. Synopi

var. Barclayana (Greg.) VH.

11, f. 12. Xaricula B. Greg. Diat. of Clyde p. 480.

id. IX, f. 9.

Rare: Stamsund, r.

Distribution: Coasts of the North Sea. The Mediterranean.

var. semiplena (Greg.) Cl.

Cl. 1. c. p. 70. Pinmdaria s. Greg. Jlicr. Journ. VII, 84, pi. VI, f. 12.

Rare: Stamsund, r.

Distribution: Scotland. Finmark. Spitsbergen.

var. angulosa (Greg.) VH.

Van HerrcK Synops, pl. 11. t'. lU. Xaricula a. Greg. Micr. Journ. IV, p. 42,

pi. V, i'. 8. A. Schmidt Noids. Diat. pi. II, f. 19.

Rather frequent: Stamsund +. Stene r, Gaukværo r^--

Distribution: Coasts of the North Sea and Western Europe.

The Mediterranean.

var. minor liRi n.

Grun. in Cl. et Grun. Arct. Diat. p. 30, pi. I, f. 2:

Diat. of Clyde p. 477, pi. IX, f.

Rare: Stamsund r, (Jaukva^ro r.

Distribution: J'^inmark. Belo'ium.

N. præsecta A. Schm.

A. SciiM. Nords. Diat. pi. II, f. 20,

Recalls the mr. souijilruu of the preceding species (cf. Cl.

1. c. p. 70), but has a much finer structure. Striæ 15 on 10 \i..

An obscure line is to be seen between the central area and the

margin. Perhaps a species of Caloneis.



Very rare : ytanisuiul r. ").! n loiii;.

/>istiil>iitio)i: West coast of N'oiway. lioliuslaii (Sweden).

KHiiii. IH40, Miki-ofreolo

N. prætexta Ebrh.

1. lil, f. 28 < Piiniidaria p.). Van IIkihck Svn.

92. pi. IX, f. 18.

l)(slnl,ii!ii,ir. ('ousts of Ww. North Sea. The Mediterranean.

Red Sea. Indian (_)eean. I'aeilic Ocean. Ea.st coast of America.

A", lyni 1:miih.

I'il. pi. I. I, l', '.t. Van IIeihck Syiioix.

S. h/rii vm: Ehrenlcrii'u Cl. 1. c. p. «:J.

10, f. 1.

Not nnrre(iiient: Moskenstronnnen +• Stanisnnd r. Svolv;ei' r.

Raftsund r, Stene i'.

Distriliiition: Coasts of the North Sea. The Mediterranean.

Ived Sea. Indian Ocean. Pacitie Ocean. Kerguelcn. Cape Horn.

America.

iV. Hennedyi W. Sm.

\V. SM. Hiit. Iiiat. II. II. <«. A. SCHM. Nuids. Dial. pi. 1. l'. H.

Very variable.

Frequent: Stamsunde, tlie Ostnesliord r, Brettesnes—Slcroveu r,

Raftsund +, Stene r+.
Dixfribiitioit: Coasts of the North Sea. Arctic regions. The

Mediterranean. Red Sea. Indian Ocean. Pacitie Ocean. Atlantic

Ocean.

var. cireumsecta Gkun.

Grcn. in A. ScHM. Xonls. Diat. p. 89, jil. I, figs. 3t>, 42 (A\ puli/stkfa rar. cl.

Frequent: Stamsund + c, Raftsund r, Stene -\-.

Dii-tnbxtion : Coasts of the North Sea. Finmark. Tiie INIedi-

terranean. Red Sea. Indian Ocean. America.

Besides, a fine variety from Stamsund, i', with short marginal

striæ between the main ones.

A'', spectabilis Greg.

Greg. Diat. of Clyde p. 481, p!. IX, f. 10. A. Schm. Atlas, pi. .3, figs. 20—21.

Though usually easily recognizable, this species is scarcely

distinct from all forms of the very variable iV. h/ra (cfr. Cl.

1. c. p. 60).

Not unfrequent: Moskenstrommen r -|-, Stamsund r ^-. Svolva^r r.

Raftsund r, Stene r +•
An analogous variety to that of X. Henneihjl. with more

numerous marginal striæ, occurs (Stene, r).

Thshihdion: Coasts of the North Sea. Greenland. The

Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. Cape

Horn.

JV. abriipta (Grko.) Donk.

DONK. lirit. Diat. p. 1.3, pi. II. I', fi. A. Scum. Novels. Diat. pi. 1, f. :i7. X Jijra

rar. a. Grkg. Diat. of Clyde p. 486, pi. IX. figs. 14. U h.

Frequent: Moskenstrommen r, Stamsund r, Svolvær -f- c. the

Ostnesliord c, Raftsund r, Stene +, Gaukværø +c.
Distribution: Coasts of the North Sea. Finmark. Spitsbergen.

The Mediterranean. Black Sea. Red Sea. Indian Ocean. China.

Somewhat rare: Moskenstrommen r, Stamsund r +, Svolvær +,
the Ostnesliord r, Stene r.

DislrihHtiaii: Coasts of the North Sea. The Mediterranean.

Red Sea. Indian Ocean. Pacilic Ocean. America.

mr. clliptica A. Scini.

A. Schm. Nords. Iliat. pl. I. r. H'.K Van Heuhik Synops, pl. 10, f. 2.

Very frequent: Stamsund -| , Svolvær -f, Raftsund -|-, I5ret-

tesnes— Skroven r, Stene c, Gaukværø -\-.

Distribution : Coasts of the North Sea. The :Mediterranean.

Red Sea. Indian Ocean. Philippines.

var atlantica A. Scum.

A. Schm. Nords. Diat. \i\. 1, t'. .'M.

Very characteristic. Recalls sometimes X ahniiita. but always

easy to distinguish from that species.

Rare: Stamsund r +, Moskenstrommen r.

Distnhulion : Coasts of the North Sea.

N. forcipata Grev.

Grev. in Jlicr. Journ. VII, p. m. pi. VI, figs. 10—11. A. Schm. Nords. Diat.

pi. I, f. 4.-1: 1,1. II, figs. l(i, 18.

Frequent: Stamsund c, Raftsund r. Stene r, Gaukværo + c.

Distribution : Coasts of the North Sea. frequent. Greenland.

The Mediterranean. Black Sea. Red Sea. Cape of Good Hope.

Indian Ocean. Pacific Ocean. Florida.

var. versicolor (Grcn.) Grin.

Grcn. in V. H. Synops, jil. X, f. (i. Xiiricnhi r. Guvs, in A. Schm. Nords.

Diat. pi. ir, f. 17.

A very well marked variety.

Rare: Stamsund. +•
Dixfriliutiun: North Sea. The Mediterranean. Sumatra.

Z. Sp. Alg.

A^. pygmæa Kc

. Van Heurck S' p. 94. pi. 10.

IV,

A'', clavata Greg.

4H, jd. V. f. 17. A. Schm. Nords. Diat. pi.

Characteristic form, though hardly specifically different from

.certain varieties of N. Ji/ra.

Not unfrequent: Moskenstrommen r, Stamsund r, Svolvær r,

the Ostnesfioi'd r. Raftsund r +, Stene r.

It is hardly possible to keep this species distinct from certain

varieties of the preceding species (cfr. Cl. 1. c. p. (w;).

Very rare: Stamsund r, Stene r.

Distribution: Brackish water: Coasts of the North Sea. ]>altic.

Arctic regions. America.

Piiiiiiilaria Khkb.

a. Capitatæ Cl. Synops. Navio. Diat. II, p. 75,

P. microstauron Ehbb.
A. Schm. Atlas pi. 44, f. 16.

Very rare: Raftsund, r.

Distribution: Fresh water species. Arctic regions. Northern

Europe. North America.
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F. nohiUs Ehrb.
Ehrb. Berl. Ak. 1840. p. 214. A. Schm. Atlas pl. 43, f. 1.

Rare: Stene r; the Østnesfiord r.

Dktribution: Fresh water species, especially frequent in

Northern and Western Europe.

b. Divergentes Cl. 1. c. p. 77.

F. l('i/ume)i Ehrb.

Ehrb. Mikrogeol. pl. II, a, f. 12. Xavimla I. A. Schm. Atlas pl. 44, figs. 44—47-

Very rare: The Østnesfiord, r.

DistriJnttion: Fresh water .species, frequent especially in

Northern and Western Europe. Africa. Asia. Australia. America.

F. diveryens W. Sm.

W. Sm. Blir. Diat. I, p. .^7, pi. 18, f. 177. Navicula d. A. Scum. Atlas pi. 44, f. 9.

Very rare: The Østnesfiord, r.

Distribution: Fresh water species, frequent especially in

Northern and Western Europe. Asia. Australia. America.

c. Distantes Ci.. 1. c p. 80.

P. lata (Bréb.) W. Sm.

W. Sm. Brit. Diat. I, pi. 18, f. lt)7. FrustuUa lata Bréb. Cons. p. 18.

Frequent: Svolvær r, Raftsund r, the Østnesfiord r, Stene + c.

Distribution: Fresh water species. Arctic regions. Western

Europe. Switzerland. Australia.

F. borealis Ehrb.
Ekre. Am. pl. I, 2. C. ti Xaricnla b. A. Schm. Atlas iil. 45, figs. 1.5—21.

Very rare: Stamsund, r r.

Distribution: Frequent fresh water species, especially in arctic

and alpine regions: Northern and Western Europe; Switzerland.

Asia. Africa, America and Australia.

d. Marinæ Cl. 1. c. p. 94.

P. quadratarea (A. Schm.) Cl.

A. Schm. Nords. Diat. p. 90, pi. II, f. 26. Xavicida phumlaria Cl. Svensk. N.

Dint. |,. 224, pi. IV, figs. 1—2 (earlier name).

Frequent : Stamsund -f-, Svolvær r, the Østnesfiord r, Stene

r +, Gaukværø -f- c.

Distribution: Coasts of the North Sea. Arctic regions, frequent-

The Mediterranean. Australia.

P. claviculus «iRKG.) Cl.

Cl. I, c. ]!. 9(i. Xarinila e. Grrg. Diat. of Clyde, p. 478, pi. IX, f. 5. A. Schm.

Kords. Diat. pi. II, f. 28.

Rare: Stamsund r -f, Gaukva^rø r.

Distribution: (\)a.sts of the North Sea. Sweden. Balearic

Islands.

Distribution: Coasts of the North Sea. Florida. Japan.

]>ipIoiieir4 El Cl. Synops. Navic. Diat. I, p.

Do.NK. Micr. Journ. (n

P. cruciformis Donk.

I, 11. 10, id. I, f. 7. A. Scum. Nords. Diat. I, f. 2.")

Rare: Stamsuii<l r, Svolvær r, (Jaukvieru r.

Distrihulion: Coasts of the North Sea. Finmark. Baltic.

West Indies. Cape Horn. Seychelles.

P. TrcTfJynna (Donk.) Rahenu.

Rabbnh. F1. Eur. Algar I, |i. 210. y,jri<ulii 'J'. Donk. Mier. -lonrn. 1, 1861,

l'- ^' pl- ':
'' -

Rare: Stamsund r, Svolvær r, Stene r.

The material examined was especially rich in forms of this

beautiful genus. For the sake of greater clearness, they are arranged

in the two groups Didymæ and EUiptieæ, although these groups

by some intermediate forms pass into each other.

a. Ellipticae V. H. Synop-.

D. hyalina (Done.) Cl.

Cl. 1. e. p. 80. Xavictda h. Doxk. Micr. Journ. I, p. 10, pi. I. f. ti. A. Schm.

Atlas pi. 70, figs. 1— ,0.

Very rare: Stamsund, r.

Distribution: Coasts of the North Sea. Finmark.

D. coffeæforinis (A. Schm.) Cl

Cl. I. c. p. 81. Nariada c. A. Schm. Nords. Diat. p. 88, pi. I, f. 22: pi. II, f. 1.3.

Perhaps a variety of the following species.

Rare: Stamsund, r -|-.

Distribution: Coasts of the North Sea. Naples. Macassar

Straits.

D, siiborbicularis (Gkei;.) Cl.

Cl. 1. e. p. 81. yavkida Smithii var. s. Greg. Diat. of Clyde p. 487, pi. IX, f. 17.

Somewhat rare: Stamsund +, Svolvær r.

F)istril)ution : Coasts of the North Sea. Davis' Strait. The

Mediterranean. Caspian Sea. Indian Ocean. America.

D. eudoxia (X. Schm.)

Navkula e. A. Scum. Atlas pi. VIII, f. 40, (il. 70. f. 71. .V. uiedifen-aiira

A. Schm. Nords. Diat., id. II, f. 10, non Klttz. D. rontiijua rar. etidoæia ('i..

1. c. p. 83.

TIlis beautiful species is so easily recognizable and seems

to be so well distinguished from the following that I prefer to keep

them separate instead of referring both to D. roiitiijuu. as Cl.

(1. c. p. 82) does.

Rare: Stamsund r^ , Raftsund r.

Distribution: West coast of Norway. Tlie Mediterranean.

Red Sea. Indian Ocean. Galapa.u'os Islands.

D. sejuncta (A. Schm).

Xaricida .s. A. Schm. Nords. Diat. p. 87, pi. I, f. 18. X. eugenia A. Schm

Atlas pi. 8, figs. 44—4.5. Diploids contiyua (A. Schm.) rar eugenia Cl. 1. c. p. 83.

TIlis species is certainly a Dijiloiu-is. not a ('iiloueis as Cl.

1. c. supposes. A. Schm. (Noi'ds.) compares it with D. nitcscens and

mentions it (N. eugenia) another time (Atlas 1. c) as a connecting

link between D. nitescens and D. eudoxia.

Horns of the central nodule not plainly separated. Now and

then, till' division line is, however, seen. Costæ apparently lineate;

the very faint longitudinal lines form a, single row of alveoli bet-

ween the costæ. Sometimes tlie valves arc a little constricted in

the middle.

I (-an find no essential dift'erence between this form and .V.

rugciiiu. The cost;e in the latter are stated to be 8 — 9 on K) n,

in the IVtrmer 12. The structure of D. sejuncta is, however, some-

what variable, and answers perhaps best to 10 costæ on 10 |i



Tliere is also a remarkable airreeineiit in tiirir orciinriicc. as l)i)tli

are iiientioncil from Campeaehy l!a\.

Very rare: Stamsund r-|-, here in rather larye iuimbor.s.

DhtrihKtion (of X scjtnicta A. .Siii.m.): West eoast of Nor-

way (Hvidingsø). Campeaehy 15ay.

Dhtribiition of X. engeuiu A. Scum.: Ceylon. Macassar

Straits. Campeaehy P.ay.

D. notnbilis ((iKi:v.) Ci..

c. u. 113. yaviada votabilis Grev. Jlicr. .Joiini. XI

rar, expleta A. Shim.

\. SciiM. Nonls. Diat. pi. I, I. -JO. pi. II, (. 11.

Kare: Stamsuml r, Raftsund r, Stenc r. (iauUv;ero r.

Distribitfion: Coasts of tlic Nortii Sea. The Mediterranean.

Black Sea. Red Sea. Indian Ocean. Pacific Ocean. West Indies.

Brazil.

D. ftisca (GKF.ci.) Ci

93. yiicicula fusca A. Schm. Atlas p tigs. 2—3 (far. norvegica

This species is exceedingly variable and includes probably D.

hyperborea and D. miiva. Even the limit towards D. Smithii seems

not to be reliable.

Frequent: Moskcnstrommen r, Stamsund +, Svolv;er +. the

Østnestiord r. Raftsund r, Stene r, Gaukva-ro -(-.

rar. Gregorii Ci,. 1. c. p. 94.

Nnv'irula SmMii var f. Greg. Diat. of Clyde IX, f. 15.

Ijarge, beautiful foi'oi. Dillers from the main species in the

same way as B. major Cl. from D. Sinithii. Central nodule elong-

ated; terminal nodules distant from the ends.

Very rare: Stamsund, r.

Distribittion: Coasts of the North Sea. Naples.

D. byperborea (Gbun.) Cl.

Cl. 1. c. p. 9,i. Xadcula hyperborea Grun. Wien Verb. 18H0 p. .531. pl. III, f. 16.

Furrows swelling round the central nodule.

Rare: Stene i', the Ostnesfiord r, Stamsund r.

Distribution: Bohuslan (Sweden).

y.avicula /h

rar. excisa A. Schm

excisa A. Schm. Nurds

Beautiful and characteristic form. Large, conspicuous pearls as

in D. fusca var. Gregorii.

Rare: Stamsund, r^--

Distribution: West eoast of Norway.

D. Smithii (Breb.) Cl.

Cl. 1. c. p. 9«. Xaricuhi SiHitliii Breb. in W. Sm. Brit. Diat. II. p. 9ii.

A. Scum. Atlas jil. 7, tigs. Iti— 17.

Exceedingly variable, probably also including I), major and

D. borealis.

Very frequent: Moskenstrommen r, Stamsund e, the Ostnes-

fiord r, Raftsund r, Stene c, Gaukværo c.

Distribution: Coasts of the North Sea. 15altic. Arctic regi-

ons. The Mediterranean. Indian Ocean. Pacific Ocean. Central

America.

J), major Ol.

I 'I.. 1. ( p. iM>. .\'(irii;iiln Sntillni \. Schm. Atlas, pi. VII, f. U».

lleautiful form, but hardly anything other than a coarse variety

of J). Sniilhii. It seems quite impossible to keep it distinct from

large forms of the latter .species, witii coarser structure.

The central nodule is usually broadened, broader than the di-

stance between the horns, while it, in D. Smithii, is of equal

breadth. The terminal nodules are generally distant from the ends,

while they in D. Smithii lie close to them. Hotli these character-

istics are, however, unreliable. Thus forms occur, which, on account

of the structure ami tiie terminal nodules, should be refen-ed to

D. major, but on account of the form of the central nodule to /I

Smithii, and vice versa.

Not unfrequent : Moskenstrommen +, Stamsund r H. Stene i-.

Distribution: Coasts of the North Sea. The Mediterranean.

Indian Ocean. Pacific Ocean.

D. borealis (Gru.n.) Cl.

Cl. 1. C-. p. 91). Xariaila Siiiithii var. hnrealis Gm n. Diat. Franz .Jus. Land

11. ofi, pi. I. f. 40.

Furrows swelling round the central nodule.

Frequent: Stamsund cc. Stene r. the Ostnesfiord r. (laiik-

væro r.

My specimens differ somewhat from Gkuxow's figure, especially

in the central nodule, which is not elongated. The double rows

of pearls between the costæ are very delicate, but are now and

then distinctly seen. Agree very well with the descrijition in Grc-
NOW 1. c.

Distribution: Sweden (P>ohuslan). Arctic reLrions. .lava.

D. litoralis (Doxk.) Cl.

Cl. 1. c. p. 94. Xavirida I. Donk. Brit. Diat. p. 5, pi. I, f. 2. A. StHM.

Nords. Diat. pi. I. tigs. 24—25 (..rar. .<:„lillli.-<" ).

Very rare: Stamsund, r.

Distribution: Coasts of the North Sea. .Arctic regions. The

Mediterranean. Indian and Pacific Oceans.

D. nitescens (Greo.) Cl.

Cl. 1. !. p. 97. Xaviruln Siiiifliii var. nitescois Gheg. Diat. of Clyde p. 487.

pi. IX. f. Ui.

Somewhat rare: Stamsund -f, Stene r, Gaukv;cro r.

Distribution: Coasts of the North Sea. The Mediterranean.

Black Sea. Indian Ocean. Pacific Ocean. Central America.

b. Didymæ VH. Synops.

D. constricta (Grun.) Cl.

Cl. 1. c. 1). 83. Xavicula c. Grun. in Wien Verb. 18»i0, )i. 535, pi. Ill, f. IS.

iV. Donkinii A. Schm. Nords. Diat. pi. I. f. 12, jil. II, f. 8.

Coarser structure than in the following species, horns of the

central nodule more divergent, and obtuse angles in the lateral

contour. At a certain focus, a few very indistinct oblique lon.gi-

tudinal costæ are sometimes to be seen.

Not unfrequent: Stamsund + c, the Ostnesfiord r, Stene r.

Distriliation : Coasts of the North Sea. Finmark. Balearic

Islands. Cevlon. Florida.



D. JneurTata (fiREG.) Cl.

Cl. 1. c. p. 84. Xaiirula i. Greg. Micr. Journ. IV. p. 44, pi. V, f. 13.

A. SCHM. Nords. Diat. pi. I, figs. 10—11; pi. 11, f. 6.

Frequent: Stamsund + c, Stene r +.
Distribution: Coasts of the North Sea. Finmark. America.

D. intfrriipta (Kutz.) Cl.

Cl. 1. c. p. 84. Xanada i. Kitz. Bacill. p. 100, pi. 29. f. 93. A. Schm.

Nords. Diat. pi. I, f. 8.

Somewhat rare: Stamsund r, the Ostnesliord r, Raftsund r,

Stene r.

Distribution: Brackish water. Coasts of the North Sea.

F)altic. Arctic regions. The Mediterranean. Red Sea. Inchan

Ocean. Pacific Ocean. East coast of America.

D. lineata (Do.nk.) Cl.

Cl. 1. c. p. 8.5. Xancula I. Donk. Micr. Journ. VI, p. 32, pi. Ill, f. 17.

A. Schm. Nords. Diat. pi. I, figs. 16—17.

Rare: Stamsund r, Stene r. Both forms ilhistrated by A.

Schm. 1. c, occur.

Distrihution : Coasts of the Nortli Sea. The MediteiTanean.

D. suhcincta (A. S(HM.) Cl.

Cl. 1. c. p. 8(i. Xavkula s. A. Scum. Nords. Diat. pi. II, f. 7.

Very variable. Structure coarse, coarser than in tiie preceding

species.

Freiiueut: Svolvær r +; the Ostnesflord r -j-, Raftsund r,

Stene + c.

Distribution: Coasts of the North Sea. Arctic reg-ions. The

^lediterranean. Indian Ocean.

var. media (Geux.)

Xaviaila honiboides var. media Grun. Arct. Diat. p. 41, pi. Ill, f. .54; Diat. Franz

Jos. Land pi. I, f. 39 (X. suhcincta). Diiiloneisi cntomon Cl. Synops. Navic.

Diat. I, p. 87.

Two, or a few, broad, ii-regular lono-itudinal costte, anastomosing-

through oblique ones.

This form is very remarkable. By Cleve it has been referred

to D. entumon (cf. under tliat species), by Geunow as a variety

to D. homhoidcs. Grun. has, however, noted the close relationship

to D. siibeincta. As this species is very variable as regards the

development of longitudinal costæ, and often shows similar peculi-

arities as the present variety, I have thought it best to consider

tile latter a variety of D. subrincta, though it is, on the whole,

so characteristic tiuit it might very well be regarded as a separate

species.

r also tiiink 1 have seen forms distinctly transitional to A".

subciiictK. Such forms are, however, rare.

Not unfrequent: Stamsund r -(-, the Ostnestiord r -(-, Raft-

sund r, Stene r.

Distrihiitio)i: Arctic regions.

I), cntomon.

Regarding the interpretation of tliis name Cl. 1. c. is not (juite

clear. His species seems to be = A. Schm. Nords. Diat. pi. I,

f. 14, a figure, on whicii the longitudinal costæ are very indistinct.

Cl. quotes, however, also A. Schm. 1. c. f. 13, a figure which

undoubtedly represents another species. A. Schm. himself remarks

that these two figures cannot be referred to the same species, but

that Geunow considers them to be D. entomon Eheb.

Cleve 's species is partly identical with D. bomboidcs var.

media Grun. (in Cl. et Geun. Arct. Diat. p. 41, pi. Ill, f. 541,

a form, which, according to Grunow, is an intermediate one be-

tween D. bomboides and subcincta. This var. media I have referred

to D. subcincta (ef. above). It is hardly essentially different from

that form from Franz Jos. 's Land, which Geun. illustrates (Diat. F. J.

L. pi. I, f. 39) as Navicula subcincta. In this figure the irregular

ramification of the longitudinal costæ is seen, producing two anosto-

mosing ones.

The figures from A. Schm. Atlas (pi. 1:5, figs. 48—49) refer-

red to by Cl. 1. c. represent a species, whicli I have not seen,

and which hardly occurs with us.

D. entomon of Van Heueck Traité p. 195, pi. 26, f. 732 is

a different species, identical with A. Schm. Nords. Diat. pi. 1, f. I'>.

This figure seems, however, to represent a form of D. constricfn.

The furrows, especially, answer very well to the latter species.

Van Heurck who is on the whole conservative on the question of

species, also mentions the near relationship between D. entomon

and D. incurvata, a species which ag^ain is very nearly connected

with D. constricta.

When Cleve 1. c. remarks that D. cntomon by intermediate

forms passes into D. spkndida, this also shows clearly tiiat his

species is different from that of A. Schmidt (f. 13) and Van
Heueck.

The furrows of D. entomon Cl. answer very well to tliose of

D. bomboides, less so to those of D. splendida.

I have, however, never seen specimens where it was doubtful,

whether they should be referi-ed to D. entomon Cl. (= bomboides

var. media Geun.) or D. bomboides.

D. entomon Eheb. Mikrogeologie pi. 33. XVII, f. 13 has tiie

shape of D. constricta, hnt very narrow furrows. D. cntomon Ehrb.

1. c. may be Van Heueck's species (A. Schm. Nords. Diat. pi. T,

f. 13); the specimen seems to lie somewhat obliquely, which may

have caused the median constriction of the furrows.

D. splendida (Greg.) Cl.

p. 87. Xavicula s. Greg. Micr. Journ. IV, p. 44. 14. A. SCH.A

This beautiful species is very similar to D. bomboides, but tlie

furrows do not swell in the middle and narrow evenly ellipticaliy off

towards the ends. The costæ. besides, distinctly cross the furrows at

the sides of the central nodule (i. e., in the furrows are here distinct

transverse costæ), while these furrows else are almost smooth. The

median structure of the valve generally is a little coarser, tlie

areoles liere somewhat larger.

1 have seen no distinct transition between J). splonJida and

the other species.

Somewhat rare: -The Ostnesfiord r-j-, Raftsund r, Stene r +.
Distribution: Coasts of the North Sea. .\rctic regions (Fin-

mark, Baren Eiland, Spitsbergen, Greenland). Indian Ocean. Pacific

Ocean. West Indies. Florida.

n. homhoides (A. 8<

, Xariculn h. A. Scum.

:IIM.) Cl.

Nords. Di,

Similar to the preceding species, but the furrows swell slightly

round the central nodule, and the structure here is like that of the



otliiT parts of the v;il\i'. 'I'lic iiirnius air aNd more protracted

towards tlie oiuls, and not consiuciimisly (tos.mmI 1i\ transverse costæ

at the sides of the central nodiilr.

Always easy to distiiiLiuisli iVuni tlic incccdini.'- species.

FrtHincnt: Staiiisund
i

c, Hrctti'snos Skroven r4-. I^ai't-

sund r {-, Sti'iic r -\-.

Distrihiitiuii: Coasts of the Nortli Sea. Alexandria. Indian

Ocean. Pacitic Ocean. Central .America.

I), didyma (Ehrb.) Euhb.

EiiRH. Mikiosji-oliijr. |il. 19. f. 32. Piiinularia <l. Ehkii. Kiviileili. \\. I'l. AVirJc-

uht iJhhjiiia \. SiHM. Noi-its. Di.nt. ij1. I, t'. 7.

Not nnfrequent: .MosUenstrommen r. Svolva'r r+, the Ost-

nestiord r, Kaftsnnd r, iStcne r.

Distribution: Especially in lirackisli water. Coasts of tiie

North Sea. .\rctic regions, lialtic. lilack Sea. Caspian iSea.

Indian Ocean. Pacific Ocean. Cape Horn. West Indies.

D. hotubus Ehrb.

Ehrb. Mikn>i;eol. jil. U». f. 31. Xavicnla b. Creg. Dial. ..f Clyac, |i. 484,

pi. IX, f. l->. X. (/CDnm A. Schm. Norfls. ])i;it. pi. I. f. 1; pi. II, f. I.

Frequent: Moskenstrommcn r -(-, Stamsnnd c, Svolvær +,
the Ostnestiord r, Raftsund r, Stene +, (iaukværo r -{-.

Distribution: Coasts of the North Sea and Western Europe.

Finmark. The Mediterranean. Black Sea. Caspian Sea. Indian

Ocean. Pacitic Ocean, .\merica.

D. chersonensis (Grin.) Ci..

C'L. 1. <•. 1). 91. Xarkula c. (iRUN. in A. Schm. Atla.s ijl. 12, f. 40: pi. H9, f. 21.

Xaricuh apis (DosK.) A. Schm. Nords. Diat. pi. I. f. 9.

Not unfrequent: Stamsund +, Svolvær r, Gaukværo r.

Distribution: Coasts of the North Sea. The Mediterranean.

Indian C)cean. Pacitic Ocean. West Indies. Florida.

D. crabro Ehrb.

Jlikrofreol. pi. 19, fi^'.s. 29 a, b (non c). A. Schm. Nords. Diat. pi. I. figs. 5—6;

pi. U, l'. 4. D. crabro rar. multkostata (Grc.n.) Cl. 1. c. p. 102. Xarkula

multicostata Grdn. Wien Vttrli. 1860, p. 524, pi. Ill, f. 13.

Rather frequent: Moskenstrømmen r, Stamsund +, the 0.st-

nesliord -|-, Raftsund r, Stene r, Gaukværø r +.
Distribution: Coasts of the North Sea and Western Europe.

The Mediterranean. Red Sea. Indian Ocean. Pacitic Ocean.

We.st Indies.

Van Heirck Sv

i-ar. pandura (Bkeb.) "VH.

9, l'. 1. Xaviculi pandura Bri-

^iHM. Nords. Dmt. pi. II. f. 3.

Peculiar form with tongue-shaped segments.

Very rare: Gaukværo, r r.

Distrihution : Coasts of the North Sea and Western Europe.

The Mediterranean. Red Sea. Indian Ocean. Pacific Ocean.

A merica.

Frnstalia An.

F. rhomboides (Ehrb.) De Toxi.

De To.ni Syll. p. 277. Navicula rhomboides Ehrb. Amer. pl. 3, I, f. 1.5. Van-

licurckia r. Bréb. Ann. Soc. pliyt. Belg. I, p. 204. V. H. Synops, p. 112, i)l. 17.

figs. 1—2.

VciT rare: Svolvær r, Erettesnes—Skroven r.

histiiliiilion: Fresh watei- sjjccies, rather common.

St«>iiwiM>i*> iiifoiisi>icua ((iiiKr,.) Cl.

('I.. Synops. Navir. Diat. I, p. 124. Xarkula ( i. Grko. Dial, of Clyli- p 478

111. IX, t', ii. X. fistula A. SCH.M. Nords. Dial. pi. II, f. 29.

Frequent: Moskenstrømmen r, Stamsund r, Gaukværo -f c.

Distribution: Coasts of the North Sea. Hohusliln (Sweden).

Balearic Islands. .Vrctic regions.

Tra4-li,> iifiM aspera (Ehrb.) t'l..

Cl. Synops. Navic. Dial. I, p. 191. Stauroptern a. Ehrb. Anier. pi. I, fi^'s. 1—2;
Mikrogeol. pi. .3.5 A. XXIII. f. 13. Xarimla a. Van Heurck Synops, pl. X. f. 13

(rar. yenuina Cl,).

Common: Moskenstronnnen r, Stamsund -f c, Svolvær -f-,

the Ostnesliord c, i\aftsund i' -f, Stene c, (iaiikværo -|-.

Distributioi : Cosmopolitan.

!Tliisto;;'l4»ia I'hw,

M. exigna Lewis.

Lewis Prop, Ac. Nat, Sc. Philad, 18H1 p. 65, pl. II, f. 5. Van Helrck Synops.

p. 70, pl. 4, fiss. 25—26.

Very rare: Svolvær, r.

Distribution: B.rackish and marine: Baltic. Belgium. Atlantic

coast of America. Behrino' Island.

M. Smithii Tnw,

W, Sm, Brit, Diat, II, p, 65, pl, 54, f. ,341, Van Hecrck Synops, p. 70,

pl. 4. f. 1:3.

Very rare: Svolvær, i'.

Distribution: In brackish water. Baltic. England. Saxony.

Caspian Sea. Australia.

M. apicnlata W. Sm.

W. Sm. Brit. Diat. II, p. 65. \,\. 62, f, :J87, A, ScBM, Atlas pl, 18,5, f, 43;

pl, 186, f, 23,

Very rare: Svolvær, r.

Distribution: Coasts of the North Sea and Western Europe.

The Mediten-anean. Black Sea. China.

17. Cymhelleæ.

Cymbella Ag.

C. cistula (He-mph.) Kirchx.

Van Hedrck Synops, p. 64, pi. 2. fi^s. 12—13.

Very rare: Brettesnes—Skroven, r.

Distribution: Fresh water species, frequent in arctic, northern

or alpine localities. Also in slightly brackish water.

C', cymbiformis (Ag.?) V. H.

Van Heuhck Synops, p. 63, pi. II, figs. 11 a— c.

Very rare: Stamsund r, the Ostnestiord r.

Distribution: Frequent fresh water .species, especially from

Northern and Western Europe. Arctic regions Asia, Africa,

America and Australia.

28
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Aniphoi-a Ehkb.

Amphora Cl. s. s., Synops. Navic. Diat. II, p. 100.

Valves with transverse rows of coarse puncta, forming longi-

tudinal lines, Ol' strong transverse costæ, crossed by longitudinal

ones. Connecting zone simple.

Greg. Diat. of Cl\

A. proteus Geeg.

p. 518, pi. XIII. {. HI. A. SCHM, Atlas, pi f. 3.

Very variable.

Frequent: Stamsund -j-, Svolvær r, Raftsund r, Stene +,
Gaukværø + c.

Distribidion : Coasts of the North Sea. Arctic regions. The

Mediterranean. Black Sea. The Atlantic, Indian and Pacific

Oceans.

var. contigua Cl.

Cl. 1. <•. p. 1(13. A. SCHM. Atlas, pl. 28. f. 4.

Perhaps a separate species.

Not unfrequent: Stamsund r, Svolvær r, the Ostnesfiord r.

Digtrihution (of var. contigua Cl.): North Sea. The Adriatic.

Labuan. New Caledonia.

A. robusta (i reg.

Greg. Diat. .)f Clyde p. .il9, pl. XIII, f. 7(».

Not uafi-e{|uent : Stamsund r, the Ostnesfiord +.

DidvlhiitluH: Coasts of the North Sea. Spitsbergen. The

Mediterranean. Macassar Strait. Pacific Ocean.

A. ovalis KiJTZ.

KUTZ. Synops., figs. 5—6. Van Heurck Synops, p. 59. pl. I, f. 1.

Very rare: Stamsund, r.

Distribution: Fresh or slightly brackish water.

Northern and Western Europe. Arctic regions.

1). Diplainpbora Ci.. 1. c p. 107.

Frequent in

Connecting zone complex, with more or less numerous longi-

tudinal divisions and transverse striæ or costæ. Valves with trans-

verse costæ, or rows of puncta, on the dorsal side with one or two

longitudinal lines.

A. crassa Gueo.

Greg. Min-. Jom-n. V, \,. 72, pi. I, f. 35; Diatoms of Clyde j), 524, pi. XIV,

Atlas f. 30.

Rare: Stamsund r, Svolvæ,r r. Stone r.

Distribution: Coasts of the North Sea. Arctic regions

Mediterranean. Indian Ocean. China.

Tile

Petit Diat. Cap IIl

SO/.STI^It'/J.Sl.S I'ETIT.

111. N, f. 15, II. p. A. ScHM. At 48, f.

Beautiful form.

Very rare: Stamsund, r. Ul x 18 \i-; costæ 4'/;; on 10
i).,

lineate. Strong longitudinal line. The costæ answer to the fig. 18

in A. ScHM. Atlas, the margin of the ventral side to fig. 17 (tliese

figures thus correspond to different focussing).

A. Graeffii Grus.

Gkcn. in A. ScHM. Atlas pi. 25, fig. 40.

Very rare: Stamsund, r. 63 ^< 14 ]).; striæ 17 on 10 |)-, crossed

on the dorsal side by a blank line. Ends little protracted. Axial

area a little constricted in the middle.

Not unfi'equent: Stamsund r -f, Stene +> Gaukværø r.

Distribution: Naples. Indian Ocean. Pacific Ocean.

A. Grevillcava Greg.

Greg. Micr. Journ. V, p. 73, pi. I. f. 3(i. Diat. of Clyde p. 522, pi. 13, f. 89.

A. ScHM. Atlas pi. 25. f. 41. .4. fasciata (imo. 1. c. pi. 13, f. 90 (cfr. Cl. 1. c).

Rare: Stamsund r, Stene r.

Distribution: Coasts of the North Sea and Western Europe.

Spitsbergen. The Mediterranean. Pacific Ocean. Central America.

A. sulcata Breb.

Bebb. Diat. Clieib. f. 8. Greg. Diat. of Clyde p. .523. pi. XIll, figs. 92, 92 b.

Cl. 1. c. p. 112.

Very rare: Stamsund r, the Ostnesfiord r. 1.5 striæ on 10 n.

74 iJ. long. Corresponds exactly to the figures and description

in Gregory 1. c. Also tolerably well answering to Cleve's species.

Disfrihutiun: West coast of Europe. Balearic Islands.

A. Miilleri A. Schm.

A. Schm. Atlas \,\. 26, f. 31. .4. moiiiU/era Greg.

pi. XII, f. 69.

Diat. of Clyde,

Very rare: Stamsund, r. Valve 73 x 11 |i, with 7V3 striæ

on 10 |)., obtuse. The ventral side as illustrated by A. Schm.,

rather narrow, towards the ends broader, then again narrowing.

The raphe is not so distinctly bent as in the figure. On the

broader part of the ventral side, inside the marginal striæ, tiiere

is a band of short striæ, as in A. proteus, separated from tlic

marginal striæ by a blank line. Dorsal striæ, as in the figure

mentioned, crossed by a broad blank, longitudinal line. Another

sharp line is seen close to the dorsal margin.

Distribution: West coast of Norwav (Hvidingso).

A. alata Veuag.

Peeag. Diat. de Villefr. p. 41. ],\. 11. f. 11. Van Heueck Traité d. Diat.

pi. 24. f. 677.

Very rare: Stamsund, r.

Distribution: West coast of Norway. Morocco. The Medi-

terranean. Macassar Straits. America.

.4. hinodis

i KEG. Diat, of (^1

X'cry rare; Stamsund, r. ;34 ;). k)iig. Completely answering

to the iilustnition in Gkkc I. c.

Distribuiiou: Scotland, iiaiearic Islands.

c. HaUiuiphoru ('i.. 1. c. \t. 117.

Connecting zone complex. Raphe close to the ventral margin.

Transverse, punctate striæ, not crossed by any longitudinal line.

Ends of the valve usually I'ostrate or capitate.



.1. luucilcntn tliii'.c.

(jREll. DiiU. of Cly.lr 1.. :">HI. I'l. XU, I. (i:>. ('l.. I. cv 1.. I'.'l.

Answers best to -4. rnimlciisix (iRv.u. 1. c. p. 'jl-i, pi. .\ll, I'. 71,

wliicli by CYevk 1. c. — probably riditly i.-< coii.Mdcicd ;i

variety of .1. mm-ihuhi. Vv\\<U\W 4S >c l!i ii.. with rather narrow

eonnec-tinsz- /.one. 11 stria' on Ui ;i.

Very rare: Stamsiuid, r.

Distrihiition: Coasts of Sweden and Scothmd. The .Mc(htor-

ranean. Maea.ssar Straits.

A. vunotiii I 'l..

\'ery rare: Stamsund, r.

Similar to an Amplwni fmviis. witii distinctly punctate trans-

verse striæ. Valve SO x' 1.5 m its ends a little capitate-rostrate.

Striæ 7V2 on 10 [>..

Didrihiitioii: Bohusliin (Swed(Mi). Arctic regions. Indian

Ocean.

A. costata W. Sm.

W. Sm. Biit. Dial. I. p. '20, pi. 30, f. 2.i3. Greg. Diat. of Clyde p. 527, pi. XIV,

f. 99. .4. inflafa Guvs, in A. Schm. Atlas pi. 25, figs. 29-.30.

Rare: Stamsund, r.

Frustule 3i x 16 <>., coarse structure; 9—10 striæ on 10 ix;

many longitudinal division lines. Ends pi-otracted.

Distribidion: Coasts of the North Sea. Mediterranean. Sumatra.

East coast of America. Galapagos Islands.

A. terroris Ehrb.

A. erehi Ehrb. Micvogeol. pi. 35 A, f. 2. A. cymhifera Grec;. Diat. of Clyde

p. .52ti, pi. XIV, f. 97. A. Schm. Atlas pi. 26, f. 33: pi. 39, f. 18: pi. 25,

figs. -17- 19, 33-34, 36.

Not unfrequent : Stamsund + , the Østnesfiord r, Gaukværo r.

Distrihiition: Coasts of the North Sea. Arctic regions. The

Meditci'i'anean. Macassar Straits, (xulf of Mexico.

Svi

A, ostrearia Bhéu.

A. Hcii.MiUT Atlas pi. 2l>, f. 2:1. Van Hi

. I, f. 25 (rtir. t/fpirn ('i,. I. c. |i. 129).

Rare: Stamsund, r; daukva-i'o, r.

Dishihiitlon: Coasts of the North Sea. Finmark. Tiie .Medi-

terranean. Indian Ocean. Pacitic Ocean.

Oxyainphora Ci,. p. 125

Complex connecting zone. Valves acute with the I'aphe close

to the ventral margin. No dorsal lonsjitiuliual lines. Usually delic-

ate structure of transverse or slightly I'adiate striæ with puncta

arranged in undulating, longitudinal lines. \'entral side usually of

still finer structure than the dorsal side. Often a stauros.

A. acuta Greg.

Greg. Diat. of Clyde p. 524, pi. 14, f. 93. A. Schji. Atlas pi. 2i), figs. 19—20.

Not unfrequent: Stamsund r, the Ostnesfioi-d r. Raftsund r,

Gaukværø r.

iJistiihiition: Coasts of tiie NortJi Sea. Arctic reu'ions. The

ilediterranean. China. Straits of Magellan.

A. groenlandica Cl.

Cl. 1. c. p. 128, pl. IV, f. 1.

No stauros.

var.

Median striæ 12 on 10 [>-, towards the ends of the valve some-

what closer. Puncta elongated, 10 on 10 |)..

Very rare: Stamsund, r.

Distrihiition of the main spedes: Davis' Strait.

A. lævis Greg.

J14, pl. XII, figs. 74 a- A. Scii.M. Atlas, pl. 2()

Rare: Stamsund, r +.
Distrihiition: Coasts of the Nortli Sea. Fimnark. Balearic

Islands, .lava.

var. lævissiina (Greo.) ('l.

Cl. 1. r. p. i:iU. AiHijhora lævissima Greg. Diat. of Clyd»;, p. 51.-}, pl. XII. f. 72.

A. Schm. Atlas pl. 26, figs. 3, 13—14.

Rare: Stamsund r, Stene r.

Distrihiition: Coasts of the North Sea. Finmark. Sea of Kara.

e. Ainblyainpbora ('l. 1. c. p. l:iO.

Connecting zone complex. Valves obtuse with tiie rapiie

diverging dorsally. No longitudinal lines. Fine puncta, arranged

in transverse striæ. Structure not finer on the ventral part of

the valve.

A. obtnsa Gheg.

Greg. Mici-. .loui-u. V. p. 72, pi. I, f. 34. A. Scum. Atlas pi. 40, figs. 4—7,

11—13.

Very rare: Stamsund, r.

Distribution: Coasts of the North Sea. The Mediterranean.

Black Sea. Red Sea. Indian Ocean. China. East coast of

America.

Greg. Diat. of

A. spectabilis Greg.

p. 516, pi. XIII, figs. 80 a, c. A. Schm. Atlas pi. 40,

figs. 18-2.3.

Not unfrequent: Stamsund +, Stene i-, Gaukva'ro r.

Distrihiitiun: Coa.sts of the North Sea. The Mediterranean.

Indian Ocean. Pacific Ocean. West Indies. Davis' Straits.

t. Psammamphora Cl. 1. c-. ji. 132.

Connecting zone simple. Else as Amhhjimiiliora.

A. ocfUata Donic.

DONK. Micr. .Joui-n. 1861 (ii. s.) I, p. 11, pi, I, f. 11. V.vN Hecrck Synojis. p. 56.

pi. I, f. 26 (var. ti/pica Cl. c. p. 133).

Somewhat rare: Stamsund r, Svolvan- r. the Ostnesfiord r -{-,

Gaukværo +.
Distrihiition: Coasts of the North Sea. Sweden. The Adriatic.

g. Cyiuhaniphora Cl. 1. c. p. 134.

Connecting zone simple. Valves of rather delicate structure.

No longitudinal lines. Raphe close to the ventral margin.

A. atigusta Greg, r ('l.

Cl. 1. c. p. 135. Greg.'^ Diat. of Clyde p. 510. pi. XII, f. 66 (rai: tijiiirn Cl.).

Rare: Stamsund, r. Hardly Gregory's species.

Distrihiition: Scotland. Arctic regions. East coast of North

America. West Indies.



E. Jørge

rar. ventricosa (Gbeg.) Cl.

Cl. 1. e. p. 13.1. Amphora v. Greg. Diat. of Clyde p. .511. pl. XII. f. «8.

Not unfrequent, Mosken.strømraen r. Stam.sund r, the Ø,stnes-

fiord r -{-. Stene r, Gaukværø +.

_ Answers completely to Gregory's species, but is very variable.

Distribution: Coasts of the North Sea. Sweden. Arctic

regions. The Mediterranean. Red Sea.

Epitheniia Bréb.

U. turgida (Eheb.) Kutz.

Kdtz. Bacill., pi. 5, f. 14. Vax Hei'Rck Svnops.. pi. 31, 1—2. Navicula

f. Ehrb. 18.30.

Fresh -iwater species

var. Westerinaani (Ehrb.) Grun.

Grun. in Wien Verb. 186:^, p. 32.5. Van Heurck Svnops. p. 138, pi. 31, f. 8.

Naviada W. Ehrb. 1833.

Very rare: Gaukværø, r; Moskenstrømmen, r.

Distribution: In brackish water. Coasts of the North Sea.

E. avfjiis (Ehkb.) Kutz.
KiJTZ. Bac-ill. pi. 29, f. 55. Vak Hehkok Synops, pl. 31, figs. 15— 17. Eunotia

argits Ehrb., Mikrogeol. pi. XV A, f. 59.

Very rare: Brettesnes

—

Skroven r, Gaukværø r.

Distrihiition: Fresh water species; also in brackish water.

Frequent, especially in Northern Europe and in alpine localities.

E. zebra (Ehrb.) KtJTz.

KtJTz. Bacill. pi. 5, f. 12; pi. 30, f. 5. Van Heurck Synops, pl. 31, figs. 9,

11— 14. Eunotia z. Ehrb. Inf. p. 191, pi. 21, f. 19.

Very rai'e: Gaukværø r, Stene r.

Distribtitioii: Common fresh water species.

E. tnusculus KiJTz.

f. <i. Van Heitrck Synu 32, tlKS. 14— Ir

rar. constricta (Bréb.) V. H.

Van Hei-hck Synops. ]). 140: Ti-aité d. Diat. p. 297. pi. 9, f. 3liO. EpWiemiac.

Bréb. in W. Sm. Brit. Diat. 1. p. 14, pi. m, f. 248.

Very rare: Svolvær r, Gaukvæio r.

Distribution: Coasts of the North Sea and Western Europe.

The Mediterranean.

KtJTZ. Bacill., pi.

Rare: Svolvær, r.

E. gibberula Kutz.

t. Van Heurck Ti-aité d. Diat., p. 297, pi. 30, f. 825.

rar. prodiicta (inuN.

Van Heurck Synops, pl. .32, figs -13.

Rare: Stamsund, r.

Distribution: Marine, also in lirackisli and fresh water (rar.

producta Grun.I. fi'equent in h^uropc and .\iiieiica.

RhopulodJH (jibbu (Eniiii.) Otto Mull. 1895.
Epithcniia tjUiha Kutz. IJacill. p. 35. pi. 4, f. 22. Van Heurck Synops, p. 1.39i

pi. 32. figs. I- -2.

rar. ventricosa (KiiTZ.) Grun.
Grun. in Wien Veiii. 18(i2, p. 327. E2)itJiemia ventricosa Kutz. Bacill. pi. 30, f. 9.

Very rare: Gaukværø, r; the Østnesfiord, r.

Distribution: Common fi-esh water species.

G-eneral lemarks on the cliaracter of the bottom diatom flora.

The most striking facts regarding the distribution of the dia-

toms in the foregoing list of bottom species are, that the arctic

forms are rare and that the floi'a, on the whole, has a much more

pronounced southern character than would be expected from the

geographical situation. This is in sharp contradistinction to the

character of the diatom flora during ,,the diatom inflow" of plankton

species in spring (cf. above p. 88), when the actual arctic species

predominate.

Generally speaking, the bottom flora shows a remarkable

agreement with that of the east coast of Scotland. It is especially

striking that a great many of the species described by Gregory in

Diatoms of the Clyde (1854) are common to these two regions,

situated at a rather considerable distance from each other. On the

other hand, these species also occur on the west coast of Norway,

at any rate most of them. It may, consequently, be concluded that

the characteristic western bottom flora of diatoms wliich inhabit

the coasts of the North Sea extend to the north as far as to past

the Vest-Fioi'd, probably, however, but little farther.

For the sake of clearnes.s, I divide the species found into (;

gr-ou])S:

I. The actual arctic species, only found in the ai'ctic r'egion.

11. Species with a western and arctic distribution.

III. Species with a very wide disti'ibution, occurTing trom southern

i-egions right up into the arctic one. Some of these species

seem to be cosmopolitan. In I]ui'ope, the species belonging

to this gi'oup are generally found fr-om the Mediterr'anean to

the ai-ctic regions.

IV. Western species, especially known •from tire coasts of the Noi'tli

Sea, but not befor'e mentioned from the arctic zone.

V. Species with a southei-n and we.ster-n distr-ibution. generally

occurring fr-om the Mediterranean — or- still farther to the

south — to the coasts of the Norih Sea.

VI. Species with only southern distribution, not before found so

far north as on the coasts of the North Sea.

Most of the species observed belong to group III, and man\

of these species will probably later orr be found to have a still widn-

distribution than is at pi'esent known. For such more oi' 1c>n

decidedly cosmopolitan species, a thorough treatise on their varieties

and forms is a very important and valuable work, indispensable

when one wishes to obtain an accur-ate knowledge of the distr-ibution

of identical and closely related species. Notwithstanding the exten-

sive matci-ial consisting of an immense number of facts and obser-

vations, often made with the utmost care and accur-acy as to details

in structure, we are still obliged to acknowledge with r-egret that

our- krrowledge of the individual vai-iations and r-eal constancy ni'

the var-ious distinguishing characters is ver-y deficient.

These species play an nnimportant jiart with regai-d to the

char-acter of the flora. It is. hewevei-, an interesting fact that,

appar-errtly, so many sjrecics of diatoms ar-e common to most seas

of the world. Even if a good many of these widely distr-ibuted

species, on a moi-e thoi-ough examination, should prove to consist of

similar-, but separate species, having ditter-ent areas of distribution,

there will still i-emain a great number of species which, in Europe.

occur fr-om the Mediterr-anean to the Arctic Sea. It must, however-,

be i-emembered that the valves of diatoms ai-e almost of eternal
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duration aiul tliat thus fossil valves Avill ciilarLrf the apjiai-cut area

of distribution of the still livin;^' species.

Most of the species of this i.-'rouj) 111 aic jnoliahly recent

OIK'S, a y^reat number of them beiny olisrrvcd alive on the west

coast near Heriren.

Next to srroup 111 it is i;iou|i \'. which contains the greatest

number of species. Many of tlieni have a pi'edominating- southern

distribution, but occur, uune or less freriueiitly. as far north as the

coasts of the North Nea. To this group belong tlie following (a few

of wliich might perhaps rightly be reckoned to anotiier group):

Vv.-citiudi^ciis Botliii.

Biddulphiu pHlchella (a broken

valve, Tromso, Cl.i.

B. regina (only exceptionally found

as far north as Scotland I.

B. faviis (once found in Spits-

bergen).

J5. alterHci)IS.

B. punctata.

Syneåra undulata.

S. Hennedyana.

Raphoneis nitida.

Dimeregramma minub-.

£>. fulvitm.

Gbjidiodcsm is distans.

Grammatophora serpentin<(.

Nitzschia punctata.

N. acuminata.

N. hilohata.

2s. lancflolata (a).

Canqiylodiscus eximius.

Surirella fastuosa.

Achnanthes longipes.

Phuroneis distans.

P. hritannica.

DonVmia recta.

Pleurosigma rig idurn

.

P. formosum.

P. speciosum.

P. halticum.

Scoliotropis latastriata.

Caloneis consimilis.

C. Uanda.

C. iiiusca.

Ibtauroncis .•adiiin.

Navicula moniliformis.

N. latissima.

K. compressicauda.

N. superimposita.

K. palpchralis a, var. Barclayana,

var. (iiigulosa.

iV. pnetrxfii.

N. clanita.

y. forcijxitd rar.

Fiinidhirid cluriculus.

P. Tn-rrlipiua.

Diploneis coff'eiform is.

D. lineata.

D. (contiguii var.) eudoxia.

J). notidiUts (var. explrta).

D. fusen var. (jregorii.

D. nidjar.

D. nitvsrrvs.

1). sejddrld.

D. didiidid.

D. cher.iunt'Hsis.

D. crcdiro et var. paiidura.

Mastogloia apiculatu.

Ampliora protcds var. eontigua.

A. macilenta.

A. costafa.

A. hinodis.

A. sule.dtd.

A. dldfd.

A. ohtu.^-d.

A. spectabilis.

A. ocellata.

Epifhemia mdsculus.

Many of these species were for the first time described and

illustrated in the work by Gregory above mentioned.

All these species have not previously been mentioned from

the arctic zone. To this group should properly also most of those

be i-eckoned which are previously known from the arctic zone, but

only from the coast of Nordland („Finmarken").

Less numerous are the species of a mere western European

distribution, group IV. Such species are, however, on the whole

not numerous. Here belong the following species:

Coscinodiscus diwUinis var. (west C. Nonmmni. C. fuscieulatus A.

coast of Norwav). Sch.ai.

Actinoeyclus crassus.

Aetinoptychus s})lendens.

Bidduljili ia turgidd.

Synedra ktculds.

A'itzscliiu litorea.

N. naricularis (Spitsbergen?).

Campylodiscus parrains.

Coeconeis lyra (west coast of

Norway).

These species, the first and the last ones only excepted, are

common to Great Britain and Norway.

A closely related group is g'roup II, including species with a

predominating western area, though also occui'ring right up to the

arctic zone. These are the following:

Coscinodisc us Kiitzingii.

Flcurosigma attcnuatum (^).

Caloneis liber.

Schizonema crucigcrum (Y).

Naricula northumbrica.

N. peregrina var. hfwingensis,

N. prasccta (west coast ofNorway).

Diploneis hyperborea vai". excisa

(west coast of Norwav).

Hyalodiscus .scotieus.

Biddulphia rhombus.

B. Smithii.

Nitzschia apiculata.

Campylodiscus angularis.

Ehoicosigma arcticum.

Caloneis brevis.

Narieula dirrcta et var. subtilis.

N. fortis.

N. distans.

N. palpehralis var. semijdena.

A", pygnuea.

Diploneis hyalina.

Amphora lævis.

The genuine arctic species, belonging to gToup 1, are few

Nitzschia Mitchelliana.

Gomphonema Icam isehatieum.

Amphora groenlandica.

Diploneis entomon Cl. p. p. (^
D. sdheinetd var. niedid).

Coscinodiscus borecdis.

Aeiinoeyclus cdienus'Y

Bidddlphid drcticd.

Syncdrd kam tscha ticum.

S. rostellata.

Grammatophora arctica.

All these species, except the last one, are besides very rai-e.

At last we have the remarkable group VI of only southern

forms, partly only known from regions situated far to the south or

even only from the tropical zone. Their distribution (as earlier

known) extends northwards only as far as to the Mediterranean.

To this group belong:

Nitzschia (insignis var.) t^jiafhu-

lifei-a

N. coarctata.

N. (Smithii var.) notabili.-<.

Amphora Grwffii.

(Coscinodiscus leptopus i-erxis

C. nodulifer.

Aulacodiscus Kittoni.

A. Johnsonianus.

Bidddlphid regina var.

B. Idtd.

There may, however, be some doubt as to whether the ibrms

observed of Biddidphia lata and Amphora Græffii ai'e identical with

those, which usually occur in southern regions. Moreover, Coscino-

discus leptopus, Nitzschia spathulifera, N. coarctata, N. notahilis and

Biddulphia regina var. are all veiy rare and scai'ce. There remain,

however, Coscinodiscus nodtdifer and the two species of Aidacodiscus,

all of ^\-hich occur in compai-atively large numbers, and in several

samples. These species are easily recognizable, and have a pro-

nounced tropical area of distribution.

Probably these species are all fossil, but T cannot at present with

certainty decide this. Coscinodiscus nodulifer has most prol)ably

occurred as a plankton species.

All the species of groups IV. V and W, a considerable number

of species in all, have not before been known fiom the arctic zone.
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Achnanthes brcvipes Ag 206

— longipes Ag 206

Actinocj'clus alienus Gkun 197

urassus VH , . 197

— Ehrenbergii Ralfs 197

— moniliformis Ralfs 197

— Ralfsii (W. Sm.) Ralfs 197

— sparsus (Greg.) Rattr 197

Actinoptychus splendens (Ehrb. ?) Shade 199

— imdulatus (Bail.) Ralfs 199

Ampliiprora hpidoptera Gheg., = Tropidoneis 1.

— maocima Greg., = Tropidoneis ni.

— obtusa Greg., = Pseudoamphiprora staurupteia.

Amphitetras antediluviana Ehrb., = Biddulphia a.

— lata De T., = Biddulphia 1.

Amphora acuta Greg 219

— alata Perag 218

— angusta Greg., Cl 220

— binodis Greg 218

— costata W. Sm 219

— crassa Greg., et var 218

— cymbifera Greg., = terroris.

— eunotia Cl 219

— fasciata Greg. = Grevilleana 220

— Græffii Grun 218

— Grevilleana Geeg 218

— groenlandica Cl. var 219

— inflata Grun., = costata.

— lævis Greg 219

— lævissima Greg. = lævis var.

— macilenta Greg 219

— monilifera Greg 218

— Mullen A. SCHM 218

— obtusa Greg 219

— ocellata DoNK 219

— ostvearia Bréb 219

— ovalis KiJTZ 218

— proteus Greg., et var 218

— robusta Greg 218

— spectabilis Geeg 219

— stauroptera Bail., = Pseudoampliiprora s.

— sulcata Bréb., Greg 218

— terroris Eheb 219

— ventrinosa Greg., = angusta var.

Asteromphalus heptactis (Bréb.) Ralfs 199

Aulacodiscus Johnsonii Arnott 199

— Kittoni Aenott 199

Auliscus sculptus (W. Sm.) Ralfs 199

Auricula complexa (Greg.) Db T 208

Bacillaria sooialis Greg 204

Bacteriastrum varians Laud 20

1

Biddulphia alternans (Bail.) VH 200

— antediluviana (Ehrb.) VH 200
— arctica (Brightw.) 200

Pau.

Biddulphia aurita (Lyngb.) Bréb 2()0

— halæna Brightw., = arctica.

— favus (Ehrb.) VH 20U

— formosa (Brightw.) 200

— lata (Grev.) 200

— nobiUs (Witt.) 200

~ pulchella Gray 199

— punctata (Brightw.) VH. . 200

— regina W. Sm., var 199

— rhombus (Eheb.) W. Sm., var 200

— Smithii (Ralfs.) VH 200

— turgida (Ehrb.) AV. Sm 200

— Weissei (Grun.) 201

Caloneis amiDhisbæna (Bory.) Cl 210

— blanda (A. Schm.) Cl 210

— brevis (Greg.) Cl 210

— consimilis (A. Schm.) Cl 210

— liber (W. Sm.) Cl. et var 210

— musea (Greg.) Cl 210

Campylodisous angularis Geeg 206

— decorus Bréb. ... 206

— e.ximius Greg 206

— parvulus W. Sm 206

— Ralfsii W. Sm 206

— Thuretii Bréb 206

Ceratoneis arcus (Ehrb.) KiJTz 203

Chætoceros atlanticus Cl 201

— contortus Schutt 201

— diadema (Ehrb.) Gran 201

Cooconeis britannica KiJTZ., = Pleuroneis b.

— costata Greg., = Pleuroneis c.

— distans Greg 207

— lyra A, Schm 207

— nitida (Jreg., = Rhaphoneis n.

— norvegica Grun., = Heteroneis n.

— pinnata Greg., = Pleuroneis p.

— pscMdomarginata Greg., = Eucocconeis p.

— quarncrensis Grun., = Heteroneis Alliuiuminna.

— scutellum Ehrb. et var 207

Cosoinodiscus apoUinis Ehrb. var 195

— borealis Bail 196

— centralis Ehrb., Rattr 196

— ooncavus Geeg 19.5

— concinnus W. Sm 1 96

— curvatulus Geun 196

— decrescens Gkun., et var 197

— e.xcentricus Ehrb 196

— fascimlatus A. Schm., ^ Normanni.

— KUtzingii A. Schm 196

— leptopus Grun 19.")

— lineatus Ehrb., et var 19.'), litH

— marginatus A. Schm., = KUtzingii.

— nitidus Greg 19.5

— nodulifer Jan 197



t'osciiiodiscus Noinianni (iKEo I9(i

— oculiis iridis Kllitii.. — riiili;ii. \;\v.

— punctulntiis Oreo Hit»

— ladiatus KliRB., et var 197

— Kothii (Ehrh. ?) CrBUN I9(i

— KciiitUlans (Jrev., = apollinis var.

stellaiis Rop Ult)

— Ktriatiis Kii-rz., = C.vclotella s.

— snbbuUiens Jøro 19H

sublineatns GuiN.

— siilitilis Ehrb 191)

— si/inbolophonts Grun., = stellaiis var.

— si/mmetrictis A. ScHM., = Rotliii.

Coscinosira polvcliorda (Gran) Gran 196, 198

Cyclotella comta (Ehrb.) Kutz 198

— striata (KiJTZ.) Grun 198

C'ynibella cistula (Hempr.) Kirciin 217

— cymbiformis (Ag.?) VH 217

Denticida distans Greg., = Glyphodesmis d.

— fulra Grbg., ^ Bimeregramma l'.

— minus Greg., = Dimeregranima m.

— nana Greg., = Dimeregramnia miuii.< var.

— statirophora Greg., = Plagiogramma .s.

Dimeregranima fulvum (Greg.) Ealfs 202

— minus (Greg.) Ralfs 202

Diploneis bomboides (A. Schm.) Cl 216

— bombus Ehrb 217

— borealis (Grun,) Cl 215

— chersonensi.s (Grun.) Cl 217

— coffeæformis (A. Schm.) Cl 214
— constricta (Grun.) Cl 21.5

— contigua (A. Schm.) Cl., var 21-t

—
, crabro Ehrb , et var 217

— didyma (Ehrb.) Ehrb 217

— entomon 216

— eudo.xia (A. Schm.) 214

— fusca (Greg.) Cl. et var 215

— hyalina (Donk.) Cl 214
— liyperborea (Grun.) Cl., et var 215

— incurvata (Greg.) Cl 216

— interrupta (Kutz.) Cl 216

— lineata (Donk.) Cl 216

— litoralis (Donk.) Cl 215
— major Cl 215
— nitesceiis (Greg.) Cl 215

— notabilis (Grev.) Cl., var '. 215

— sejuncta (A. Schm.) 214

— Smithii (Breb.) Cl 215

— splendida (Gbeg.) Cl 216

— subcincta (A. Schjl) Cl 216

— suborbicularis (Greg.) Cl 214

Doukinia carinata (Donk.) Ralfs 208
— recta (Donk.) Grun 208

Endictya oceanica Ehrb 195

Epitliemia argus Kutz 220

— gibba Kutz., = Rhopalodia g.

— gibberula KiJTZ., et var 220

— musculus, KiJTZ., var 220
— turgida (Ehrb.) Kutz., var 220

Encocconeis pseudomarginata (Gkeg.) Cl 206

Eunotia arcus Ehrb 203
— bidentula \V. Sm 203
— major (W. Sm.) Rab 203
— pectinalis (Dillw. V) Rab 203
— prærupta Ehrb 203

triodon Ehrb 203

Eupodiscus argus W. Sm 199

— crassus W. Sm., = Actinocyclus c.

— sparsiis Gkeu., = Actiuocyclus s.

Frustulia hita Bréb., = Pinnularia 1.

Pag.
Frustulia rliomboides (Ehhb.) De T 217
Gallionella sulcata Ehub., = Paralia s.

Glyphodesmis distans (Gheg.) Gbun 203
— WilHamsonii (Greo.) Grun 202

Gomphonema constrictum Ehrb 208
e.xiguuni Kutz., var 208

— kamtscliaticum Grun 208
Gramniatopliora arctica Cl 204

— islandica Ehrb 203
— macilenta W. Sm., = oceanica var.

— marina (Lynob.) Kutz 204
— oceanica Ehrb 204
— serpentina Ralfs 203

Heteroneis AUmanniuna (Gbeo.) 207
— uorvegica (Grun.) 207
— qnarnet-ensis (Grltj.) Cl., = AUmanniana.

Heterostephania Rothii Ehrb., = Coscinodiscus R.

Hyalodiscus scoticus (KiiTz.) Grun 198
— stelliger Rail 199
— subtilis Bail 199

Isthmia enervis Ehrb .' 201
— nervosa KiJTz 201

Mastogloia apiculata W. Sm 217
— exigua Lew 217
— Smithii Thw 217

Melosira Borreri Grev 198
— gi-anulata (Ehp.b.) Ralfs 198
— Eoeseana Rab 198

Meridiou circulare (Grev.) Ag 203
— marinum Geeg., = Sceptroneis lu.

Navicula abrupta (Greg.) Donk 213
— amphisbæna Boby, /= Caloneis a.

— angulosa Geeg., = N. palpebralis var.

— apis A. Schm., = Diploneis chersonensis.

— aspera V.H., = Trachyneis a.

— Barclayana Greg., = palpebralis var.

— blanda A. Schm., = Caloneis b.

— bomboides A. Schm., ^ Diploneis b.

— bombus Geeg., = Diploneis b.

— borealis A. Schm., = Diploneis b.

— breris Greg., = Caloneis b.

— cancellata Donk. et var 211

— cha-sonensis Grun., = Diploneis c.

— clavata Greg 213
— claviculus Gkeg., = Pinnularia c.

— coffeæformis A. Schm., = Diploneis.

— compressicauda A. Schm 212
— c07isimilis A. Schm., = Caloneis c.

— constricta Gbdn., = Diploneis c.

— crabro Ehrb., = Diploneis.

— crucifera Grun 212

— cntciformis Donk., ^ Pinnularia.

— cuspidata KtJTZ 210

— didijma A. Schm., = Diploneis d.

— digito-radiata (Gbeg.) A. Schm 211

— directa W. Sm., et varr 211

— distans (W. Sm.) Cl 212

— divergens A. Schm., = Pinnularia d.

— Donkinii A. Schm., = Diploneis constricta.

— elongafa Grun., = Caloneis liber var.

— entomon ,
= Diploneis e.

— Eudoxia A. Schm., = Diploneis E.

— Eugenia A. Schm., = Diploneis sejuncta.

— finmarchioa (Cl. et Grun.), Cl 211

— fistula A. Schm., = Stenoneis inconspiiua.

— forcipata Grev. et var 213

— fortis (Greg.) Donk 212

— fraudulenta A. Schm 211

— frigida Grun 211

— fusca Greg., = Diploneis f.
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NaviculH geniina A. Schm., = Diploneis bombus.

— granulata Bréb., = monilifera.

— Gregoru Ralps., = cancellata var.

— Hennedyi W. Sm., et var 213

— humerosa Bréb 211

— hyalina Donk., = Diploneis h.

— hyperhorea Gr'jn., = Diploneis h.

— incons2nciM Greg, = Stenoneis i.

— incurvata Greg., = Diploneis i.

— interrupta Kutz., = Diploneis i.

— latissima Greg 211

— legumen A. Schm., = Pinnularia 1.

— liber W. Sm., -- Caloneis 1.

— lineata Donk ,
= Diploneis 1.

— litoralis Donk., = Diploneis 1.

— lyra Ehrb., et varr 213

— maxima Greg., = Caloneis liber varr.

— mediterranea A. Schm., = Diplonei.i eudoxia.

— minor Greg., = palpebralis var.

— monilifera Cl., et var 211

— multicostata Gnus., = Diploneis orabro.

— musca Greg., ^= Caloneis m.

— nitescens Greg., = Diploneis n.

— northumbrica Donk 212

— notabiUs Grev ,
= Diploneis n.

— opima GRtJN 212

— ovulum A. Schm., = Hetemneis Allmanuiana.

— palpebralis Bréb., et var 212

— ])amlura Bréb.. = Diploneis crabro var.

— peregrina Ehrb., et var 211

— Pinnularia Cl., = Pinnularia quadratarea.

~ polystida Grun., = Hennedyi var.

— præsecta A. Schm 212

— prætexta Ehrb 213

— punctulata W. Sm 211

— pygniæa KiJTZ 213

— quadratarea A. Schm., = Pinnularia q.

— radiosa Kutz 211

— rhomboides Ehpb., = Frustulia r.

— rostellata (Greg.) A. Schm 212

— sejuncta A. Schm., = Diploneis s.

— Smithii Bréb., = Diploneis S.

— spectabilis Greg 213

— spkndida (xReg., = Diploneis s.

— subcincta A. Schm., =; Diploneis s.

— superimposita A. Schm 212

— Trevelyana Donk., = Pinnularia T.

— tumida Bréb., = Scoliopleura t.

— versicolor Grun., = forcipata var.

— Zostereti Geun 212

Nitzscliia acuminata (W. Sm.) Geun 204

— angularis W. Sm 205

— apiculata (Greg.) Grun 204

— bilobata W. Sm 205

— coarctata Grun 204

— coustricta (Greg.) Grun 204

— distans Gkeg 205

— hutigarioa Grun 204

— liybrida Grun 205

— insignis Greg., et var 205

— lanceolata W. Sm 205

— litoralis Grun 204

litorea Grun 205

— longissima (Bréb.) Ralfs 205

— marginulata Grun., var 204

— Mitclielliana Greenl 205

— navicularis (Bbéb.) Grun 204

— notabilis Grun., = insignis var.

— panduriforniis Grhg 204

— punctata (W. Sm.) Grun 204

Nitzscbia sigma (Kutz.) W. Sm 205

— Smithii Rai.fs 205

— spathulata Bréb 205

— thermalis Grun., var 205

Opephora pacifica Grun 202

Paralia sulcata (Ehrb.) Ci 198

Pinnularia acuta W. Sm., ^ Xavicula radiosa vai-.

— Allmanuiana Greg ,
= Heteroneis A.

— borealis Ehrb 214

— claviculus (Greg.) Cl 214

— cruciformis (Donk.) Cl 214

— digito-radiata Greg., = Navicula d.

— distans W. Sm., = Navicula d.

— divergens W. Sm 214

— fortis Grcg., = Navicula t'.

— lata (Bréb.) W. Sm 214

— legumen Ehrb 214

microstauron Ehrb 213

— nobllis Ehrb 214

— peregrina Ehrb., = Navicula p.

— (juadratarea (A. Schm.) Cl 214

— radiosa W. Sm., = Navicula r.

— rostellata Greg., = Navicula r.

— semiplena Greg., = Navicula palpebralis var.

— subtilis Greg., = Navicula directa var.

— Trevelyana (DONK.) Cl 214

Plagiogrannna Gregorianum Grev., = staurophorum.

— staurophorum (Greg.) Heib '. 202

Pleuroneis britannica (Næg.) Cl 208

— costata (Greg ) Cl 208

— pinnata (Greg.) 208

Pleurosigma acuminatum W. Sm., = attenuatum var.

— affine Gron., = Normanni.

— attenuatum (KiJTZ.) W. Sm., var 'JiHi

— balticum (Ehrb.) W. Sm 20!i

— carinatiim Donk., = Donkinia c.

— elongatum W. Sm 2n;»

— torniosum W. Sm 20tt

— Normanni Ralfs 20H

— nubecula W. Sm., var 2(.)9

— recta Donk., — Donkinia r.

— rigidum W Sm
.,

20!»

— speciosum W. Sm 209

— strigosum W. Sm 209

— suberectum Cl. = nubecula var.

Podosira hormoides (Mont.) Kijtz. 19»

Pseudoaniphipora stauroptei-a (Bail.) Cl 209

Pyxilla baltica Grun 201

Rhabdonema adriaticum Kutz 203

— arcuatum (Lyngb.) Kutz 203

— minutum Kutz 203

Rhaphoneis nitida (Greg.) Grun 202

Ehizosolenia setigera Brightw 201

Ehoicosigma arcticum Cl 209

Rhoicosphenia curvata (Kutz.) Grun 208

Ehopalodia gibba (Kutz.) 0. MiJLL 203

Roperia tessellata (Rop.) Grun 1 99

Sceptroneis kamtschatica Grun 202

— marina (Greg.) (Jrun 202

Schizonenia crucigenun W. Sm 210

— Grevillei Ag 210

Scoliopleura latestriata Grun., = Scoliotropis 1.

— tumida (Bréb.) Rab 209

Scoliotropis latestriata (Bréb.) Cl 209

Stauroneis finmarchira Cl. et Grun., = Navicula f.

— Gregorii Ralfs 2!0

— phoenicenteron Ehrb 210

— salina W. Sm 210

Stawoptera aspera Ehrb., = Tra<-liyneis a.

Stenoneis inconspicua (Greg.) Ci 217



Pa-.

Steplmiiogonia actinoptvchus (Hiirh.) Gri'N 201

— poh-gomi Ehrb 201

Striatella uiiipunctata (Lynob.) Ao 203

Surirella fastuosa Guru 206

— «remma Ehrb 206

— lata \V. Sm.. = fastuosa var.

— naricularis Bréb., = Niteachia n.

— ovalLs Bréb., et var 206

— orata KiJTZ., = ovalis var.

Svnedra afflnis KiiTZ., var 201

bacillus Grko 202

— erystalliua (Ao.) KuTZ 202

— Heiineayana Greg 202

— hyperborea Grun. var ' 202

— kamtschatica Grun.. var 201

— rosteUata Grun 202

— superba KuTZ 202

— tabulata Kutz., = affinis var.

— ulna (NITZSCH.) Ehrb 201

I'Hf,'

Syiieilra micliiliita (Baii,.) \V. Sm 202
Tabellarui Hocciilos» (Roth.) Kutz 203

Thalassiosira decipiens (Grl'N.) Jøro 198

— gravida Cl 198

Tlialassiothri.v uitzschioides fJRUN 202

Trachynei.>i aspera (Ehrb.) Cl 217

Triceratium alternans Bail., = Biddul] liia a.

— arcticum Briohtw., = Biddnlpliia a.

— favus Ehrb., = Biddulphia f.

— formosuni Brightw., = Biddulphia f.

— latum Grev., = Biddulphia 1.

— nobilc Witt., = Biddulphia n.

— punctatum Brightw., = Bidduljjhia ji.

— Weissei Grun., = Biddulpliia W.
Tropiduneis lepidoptera (Greg.) Cl 208

— maxima (Greg.) Cl 208

Vanheurckia rhomboiden Bréb., = Frustulia r.

Xanthiopy.vis umbonata Grev 198

Zyqoceros balæna Ehrb., = Bi(i(Uili>liia arctica (Brightw.).



PLATE II,

Fig. 1— 12. Phuromamma robusia, Dahl, Skroven (Vesttiord). 0—300 m., */'• 1899.

„ 1. Anterior antenna, right side, *Vi-

2. First joints of anterior antenna, left side, *Vi-

3. Posterior antenna, ^Vi-

4. Mandible, ''Vi.

.5. Maxilla, 'Vi

(j. 1. Maxilliped, '^Vi-

7. 2. Maxilliped, *Vi-

8. 2. pair of natatory legs, 'Vi-

9. 3. pair of natatory legs, "Vi-

10. Rostrum, **

Vi-

ll. Abdomen, -71.

12. 5. pair of natatory legs, "A.

13. Chiridius tenuispim<><, G. 0. Sårs, female, Ofotfjord, 300—3.50 ui.. Vs 1899.

Spine of the last segment of cephalothorax, '*Vi-

U. Chiri'liiis ((rmahis, Boebk, female, The Malang Fiord, 0—380 m., ",'4 1899.

Spine of tiie last segment of cephalothorax, **Vi-



PLATE III.

Fitr. 1. Fliistra carlntsea, Ellis & Sol., Mehavn, 1894, Vi-

„ 2. Flustra securifrons, Pallas, Breisund (Finmarken), Vi-

„ 3. Flustra memhranaceo-truncata, Smitt, Skjerstad Fiord, Vi-

„ 4. Flustra memhranaeeo-truneata, Smitt, Mehavn, 7i—Vi-

„ 5. Flustra barleei, Busk, Arnø (Vestfjord), 300—400 m., Vi-

„ 6. Flustra barleei, Busk, Røst II, 1.50 m., -'h 1899, Vi-

„ 7. Flustra abyssxcola, M. Såes, on a little stone. Bålstad, 150 m., Vi-

„ 8. Bugula murrayana, Johnst., the typical form, from the „skjærgaard" outside Bergen, Vi-

„ 9. Schkoporella sinuosa, Busk, Svolvær, 50—70 ra., aperture of the zooecium, 'Vi-

„ 10. Schizoporella sinuosa, Busk, Digermulen, 100—150 m., operculum, *Vi-

„ 11. Membranipora minax, Busk, Moskenstrømmen, mandible, ^Vi-

,,
12— 14. Eschara sinrera. Smitt, Nordkap, 1894.

„ 12. Mandible, ^'Vi-

„ 13. Operculum, **Vi-

„ 14. Zooecium, . lateral view, r, rosetplate, h, hole, 'Vi-

„ 15. Porella lævis,'FLEM., The Trondlijem Fiord, Vi-

„ 16. Porella saccata, Busk, Nordkap, Vi-

„ 17. Escharopsis rosacea, Busk, Moskenstrømmen, '/i.

„ 18. Escharoides cnccinea, AbildcxAaed, Solsvik in the Bergen „skjærgaard", mandible, *Vi-

„ 19. Escharoides jacJcsoni, Waters, Kvænangen II, mandible, *Vi-

„ 20. Retepora tvalUchiana, Busk, young colony, Bålstad, Vi— Vi-

„
21—24. CcUepora nodulosa, Lokenz.

„ 21. Colony from Mehavn (Finmarken), 7i— Vi-

„ 22. Colony from the Norwegian Noi1h Atl. Exp., St. 273, Vi-

„ 23. An operculum of a colony from the .Jøkel Fiord III, 100 m., "Vi-

„ 24. A mandible of a colony from the Jøkel Fiord III, 100 m., *Vi-

„ 25. Cellepora mcrassata, Smitt, Hammerfest, Vi-

„ 2G—29. Cellepora ventricosa, Lorenz.

,,
26. Colony from Breisund (Finmarken), 30—40 m., Vi-

„ 27. An operculum of the same colony, "/i

„ 28. Mandible of oral avicularium, "Vi-

„ 29. Mandible of a spatulate avicularium, '^Vi-

„ 30. Tubulipora lUeacea, Pallas, Solsvik in the Bergen „skjærgaard", Vi — Vi-

„ 31. Tulmlijiiirit sp i'^ iienicillata, Fabr.), Mehavn (Finmarken), Vi— Vi-

„ 32. Idmoncn (ithnitin). FoEB., Hustadviken, outside Romsdals amt, Vi-

„ 33. Hornera lichenoides, Pontop., the Porsanger Fiord, 200 m., Vi-

,,
34. Domopora sfellnfa, Goldf., the Malangen Fiord, 100— 200 m., Vi— Vi-

„ 35. Alcyonidnnu disci/hrme, Smitt, the Lyngen Fiord III, the border a little ruptured. Vi—

V

„ 36. Bowcrhioikin iwhrimta, Adams, The Norw. North Atl. Exp., st. 343, Vi-

„ 37— 38. Flustrelln coriiiciilata. Smitt, Svolvicr (Lofoten), -'/i.

„ 37. Zooecia, "V,.

„ 38. Spino of tho same colony, -'/i.



PLATE IV

Fi"-. 1—2. Phyxophom horcalis, M. Sårs, Moskenstrømmen, m., Va 1899.

„ 1. Tentacular knob, "Vi.

„ 2. Older tentacular knob, "Vi-

„
3— 5. Esckara mofhmsis. n, sp., Moskenstrømmcn II, 15u ni.

„ 3. Zooecium, 'Vi-

„ 4. Ooeciuin, "/j.

„ 5. Operculum, "Vi-

„
6— 7. Schizoporella mndida, Smitt, Tlie Malanfjeii Fiord, 100 -200 ui.

„ 6. Zooecium, "/i.

„ 7. Operculum, "Vi-

„ 8— 11. Porella prohosculva. Hincks, The Nortii Cape.

„ 8. Zooecium, lateral view. a. a = avieular aperture, r. p = rosette-plate, h = hole, 'Vi-

„ 9. Mandible, "Vi-

„ 10. Operculum, "Vi-

., 11. Oral aperture, the condyles are seen, "Vi-

„ 12. Palmicellaria slenei var. tridens, Busk, Radosund, a little north of Bergen, 100 m.. operculum, "Vi-

„ 13. Pcdmieellaria shenei var. hicornis, Busk, Jøkel Fiord III, 100 m., operculum, "'/i.

„
14— 15. Moiioporella spinulifera, Hincks, Hammerfest.

„ 14. Ooecium and oral aperture, ^Vi-

„ 15. Zooecium, lateral view,. °Vi-

„
16— 17. SchizoporelJa retiadato-pwurUda, Hincks, The Porsanger Fiord. 200 m.

„ 16. Ooecium with the upper part of the zooecium, 'Vi-

„ 17. Operculum, "Vi-

„ 18

—

20 b. Porella pro^iinqua, Smitt, Nordkap (1894).

„ 18. Zooecia, lateral view, a. u, aviculai'iau umbo, o, ooeciuin, r. p, I'osette-plate, =Vi-

„ 19. The back side of the zoarium, ^Vi-

„ 20 a. Operculum, "V,.

„ 20 b. Ooecium, "Vi-

„ 21—23. Porella princrpK, Nohman, Mehavn (1894).

„ 21. Operculum, "Vi-

„ 22. Mandible, "V,.

„ 23. The under side of the front wall of the zooecium, showing the aviculariaii chamber la. c) and the lateral channels (c h),

„ 24. Smittina sniitti, Kibchenp., The Øgs Fiord I, loO m., ooecium and the uppei- part of the zooecium. ^Vi-

„ 25—26. Escharella labiata, Boeck, Svolvær, on coal.

„ 25. Zooecium, lateral view, "Vi-

„ 26. Base of the ooecium, "Vi.

„ 27. Oral denticle of Etfcharella immersa, Flem., Moskenstrømmen, "Vi.

„ 28. — :

—

— rcntricom, Hass., Hammerfest, "Vi-

„ 29. —:— — laqiæata, Noem., Hammerfest, "Vi.

,,
30. —:— — abi/ssicola, Norm., The Bømmel Fioi'd, "V,.

„ 31. — :

—

— labiata, Boeck, Svolvær, "Vi-

„ 32-35. Etscharu nordlandica , n. sp.. The Kvænang Fiord, 90 m.

„ 32. .\ young zooecium and ooecium, •'|^.

„ 33. Oral aperture of the zooeciuin, c, coudylus, i-, opercular rib, "'/i.

„ 34. Ooecium, "Vi-

„ 35. Operculum, "Vi-

„ 36—38. Smittina majuscula, Smitt, Tlie Porsanger I'^iord, 90 m.

„ 3(). Zooecium and ooecium, ^Vi-

„ 37. Operculum, "Vi-

„ 38. Mandible, "Vi-



PLATE V.

Fig. 1—2. Schizoporella stormi, n. sp., The Noi'th Cape (1894).

„ 1. Zooecia, "/i. The avicularia are not quite correct, as the niamlibles are more pointed tlian in tlie fitrure.

2. Operculum, o. r, opercular rib, *'/i.

3— 4. Schizoporclla Jevinsem, n. sp., Kvænangen 11, 90 m.

3. Zooecia, "/i.

4. Operculum with the proximal margin of the oral aperture, *Vi-

5— 7. Porella glaciata, Waters, Mehavn (1894).

5. Zooecia, "/i.

6. Operculum, *Vi-

7. Mandible, '"7:-

8— 11. Rhamphostomella scabra, Fabr., The Porsanger Fiord, 70 ra.

8. Zooecium, "-/i-

9. Oooecium, ^Vi-

10. The back side of the zoarium, ^Vi-

ll. Mandible, "A-

12— 13. ScMzoporella hexagona, n. sp., Kvænangen II, 90 m.

12. Zooecia, ^"'/i.

13. Operculum, ^Vi.

14— 15. BhamphostomvUn pliciitii, Smitt, Nordkyn (1894).

14. Ooecium witli the upper pail of tlie zooecium. ^'Vi- The two small denticles, one on each side of the large one, are not illustrated.

15. Mandible, "Vi-

16—17. Rhamphostomella vadiatida, Hincks, The North Cape (1894).

16. Ooecium and oral aperture, "Vi-

17. Part of the frontal wall of the zooecium, *7i-

18—20. Ehamphostomella contigua, Smitt, The Ostnes Fiord, 50— 70 m.

18. Zooecium, '-/i-

19. Operculum, *Vi-

20. Mandible, "Vi.

21—22. Rhamphostomelln coi^tata, Lurexz, Tromsø.

21. Ooecium, "/i.

22. Oral denticle, ^y,.

23—25. ScMzoporella unicornis, Johnst., Glea (Rost).

23. Zooecia, ^-/i-

24. Operculum, 'Vi-

25. Mandible, "/,.

26. Schizoporelld Iniciins, Mass., Bognøstrømmen (Bergen), 30— 50 in., operculum, "A.

27. Schiioporella toiicorjiis, Johnst., The Hjelte Fiord (Bergen), operculum, "Vi.

28—31. Phylactella peristoniata, n. sp.. Jøkel Fiord II, 80 m.

28. Zooecium with marginal pores, p. a. c, pores to the avicularian chamber, '^"A-

29. Zooecia, s, shield beneath the oral aperture, ''-/j.

30. Mandible, =«7,.

„ 51. Oral denticle, «V,.

„ 32. Scliizoporella porifcra, Smitt, Napstrouunon (Lofoten), opci'culum, '^'i.

,,
33—34. ScMzoporella linmta, NoRixi., Nordkyn (1894).

„ 33. Operculum, «Vi.

„ 34. Oral aperture, *Vi-

„ 35. Smittina trispinosa, Johnst., Bålstad (l^ofoten), operculum, "Vi-



PLATE VI

\

Fig. 1. Coseinodit^ciis centndis Ehkb., Rattr. Valvc in side view, •''^"Vi.

„ 2. C. siihbidlu'n!< Jørg. n. sp. Sample from Evenstad (near Helsesrscii, Lofoten) II, ',':, ISO!), 0—200 m. \'alvc in side view, ^"'A.

.!. Thalastiiosira decipiens (Grun.), "^"/i-

a. The Skjerstad Fiord V, -/i 1900. 0—420 m. The odd, asymmetrical, spine is distinctly seen (as also in the ti^'ures b— c).

The structure is very difticult to draw with a satisfactory result. There are some errors in the reproduction, especially

in the median part of the valve. When, however, the drawin.ffs ai'e compared with the description they will, I hope.

nevertheless be of some use. The lines are meant to show the dii-eetion of the rows of areoles; some of these are also

illustrated.

b. The Herlo Fioi'd near Beriien, "A 189S.

c. Folstad (the Ostnes Fiord, Lofoten), */i 1899, 0-3 m. Only tlie spines are shown in the liirurc.

d. The Herlo Fiord. ''/:• 189S. A valve in side view, showing the lony. somewhat curved, marginal spines and the hii:h

marginal zone.

e. The Vest Fiord (Lofoten), ^% 1900, (I--25 m. A cell (frustule) in side view. The common foi-ms are L'enerally lowei

f. O)tho!<ira avgidata Greg. Diat. of Clyde, pi. X, tigs. 43 and 43b, -""Vi-

,, 4. Thalassiosira gravida Cl. A piece of a chain, "'''"/i. showing' the mucilaginous threads after stainiiiL;' with methylene blue.

„ 5. Th. hyaVma (Grcn.) Gkax.

a— c. Valves of different specimens from Folstad, V4 1899, 0—3 m., ^'='"/,. The very fine structure is not illustrated, but

only the marginal spines, in b and c only that part of the valve Avhere the odd, asymmetrical, spine is found. In tin

figure a the more coarsely punctate median part is also shown.

d. Gaukværo, ^'/4 1899, — 3 m. A chain, """/i, showing the long mucilaginous threads of which only the outermost

illustrated. The central connecting band is a little too thick in this figure.

„ 6. Th. h-ijophda (Grun.). Cape Wankarema (North Eastern Siberia, Vega Expedition; slide in the Riksmusæum. Stockhdl

a, b. Valves of two different specimens, '''''"/
1. Only a part of the border with marginal spines and the odd one are here sho^

,, 7. Pofosini gbiclaVis (Grun.). a, b, d from Stene in Bo (Vesteraalen), '"/4 1899.

a. 2 cells, connected by a thick mucilaginous band, "7i. Outside this band two isolated connecting threads arc seen.

b. 2 cells with protoplasma and chromatophores (conserved in formaline), '''"'1.

c. A 3-jointed chain with very thick connecting bands, *=7i. A specimen from the Arctic Sea 1898.

d. A 3-jointed chain. '^^"U, showing the long, diverging mucilaginous threads (after staining with methylene bluei.

8. Eucampia grnenlandka Cl. Part of a chain. ''",. P.rettesnes (Lofoten), V* 1899. The transverse lines are much liner 1

1

represented in the figure.

9. FragUaria njlindrm Grun. A valve of a small and short specimen, "'"'/i. Lille MoUa (near Raftsunti), •/4 1899.

„ 10. F. idandiea Gbun. The Skjerstad Fiord V, -/, 1900. 0—400 m. A piece of a long chain after being ignited on co\

glass; "^"/,. Breadth 51 {jl; 16— 18 striæ on 10 \i.. Connecting zone striate.

.. 11. Tltahissiotln-i.r nitzschioides Grun. IMie Skjerstad Fiord V, '74 1900, 0—420 ra.

a. A zigzag chain of 4 individuals, •'^",1.

b. 2 cells, one in side view, the other in valvar view. ''7,. 52 ;«. long. 4 n broad; 11 pearls on 10 ;i. The undulation^

the marL'in in the lower ligure are due to an error in reproduction.



Fig. 12. Xitischia hijhrlda Grux. b— e from Brettcsnes, ^4 1899. The sti-iæ of the eoiinecting zone are in reality much tiner tlian

in the figures.

a. The Skjerstad Fiord XII (outer part), -'4 1900, 0—50 m.; ""1. 44 |i. h)ng, s m. broad; about 9 l^eel puneta on 10 ;>..

Transverse striæ (of the valve) were not visible.

b. N. (hyJyrida var.?) jÆiicida Grun.? One valve, in side view, "'-"/i. 38 ]). long, about 10 — 11 keel puneta on 10 n.

e, d. Cells in side view, c "'"'/), d ^^"/i- In the figure d the keel puneta ai'e a little too lon<;-. They were, however, some-

what, but only slightly, elongated,

e. 2 valves belonging to one cell, one of them in valvar view, showint;- a veiy excentric keel; '''"/
1. The valve is, however,

perhaps lying somewhat obliquely.

- f. A twin cell of a different foi'm, perhaps not belonging to X. lu/brida: "'^"/i- The Skjerstad Fiord XII, -^/t 1900. 0— .50 m.

.57 ;• long, the bi'eadth (of the cell! 7 <<.; 12— 14 keel puneta on 10 \>.. About 27 striæ on 10 n.

., 13. A', lanceohdn no: jii/gmæa Cl. Valve (in valvar view), '''"'1. Lille Molla, "A 1899. 30 [i- long, 4 |). broad. Keel puneta

small, about 14 on 10 \>., in the middle of the valve wanting; there is a trace of a central nodule. Hardly belongs to AT.

Innceolata W. Sm.

., r4. A', angularis var. Åariana Gkun., ^°7i.

a. Cell in side view, from Seivaagen (Salten), ^V 1900, 0—20 m. 54 \>- long, 8 |i broad; 5-(; keel puneta on 10 [j-, much

closer at the ends, scarcely more distant in the middle. No transverse striæ were seen.

b. Valvar view. Lille Molla, V4 1899, m. 30 ij. long, 4 |). broad; 4V3 keel puneta on 10 m.. The longitudinal lines which

accompany the keel, are badly reproduced.



PLATE VII.

Fis;-. 15. Xit.-sclii(i (ircfica Cl.

a. Cell in side view, «=7,. Tiic Ostncs Fiord T, --'A 1900, 0—25 in. 80 <>. long-, 7 <>. broad; 7—8 keel puncta on 10 ;j.. No

distinct tiansversc striæ were seen. By an error in reproduction the margin appears to be a little undulated. Tlie coll

is. indeed, slightly broader in the middle, then evenly narrowed off to the ends, which are of even breadth.

The same species occurs in Cl. et Møll., nr. 318, from Cape Wankarema (slide in the Riksmusæuni, iStockliolm).

b. Cell in side view, '^'^7i. Kvænangen, =',4 1899, 300—200 m. 71 jj. long, 8 |i broad; 8 keel puncta on lo ;).. The division

lines of the connecting zone are here — as in the following ligui'cs — too plainly visible. They are in reality only seen

with difKculty.

c. Cell in side view, ''7i, from Brettesnes (Lofoten) 74 1899. The keel puncta of only one valve are illustrated. Gl 'i. long,

9 n broad; about 10 keel puncta on 10 ji. Transverse striæ were not plainly visible. The connecting zone finely striate.

d. Cell in side view; "^7,; a very large specimen. Folstad, ^4 1899. 108 \i long, 12 \i broad; 9 and 10 keel puncta on

10 <L. On the left valve only the keel puncta of the median part are shown. The keel seemed to be very excentric.

Transverse striæ indistinct.

e. A single valve, ^=7,. Lille Molla, V4 1899, m. 90 [>. long, 5 [). broad; 7'h keel puncta on 10 <>.. Stria' indistinct.

f. Valve in valvar view, ^=7i, from the same locality. 83 n long, -i— 4V-' l'-
broad; 9 keel puncta on 10 ;).. .Striæ were

not seen.

The specimens e-f are very similar to X. lærisnima Geux., but seem to belong to the same species as a— d.

10. Tfopidonels imruUela Joeg. n. sp., •''7,. a, b from 71" 48' n., -49" 38' e., .S/S Heimdal, "/., 1900.

a. Cell in side view. 7o \>. long, 18 \i. broad: about 10 striæ on 10 ;i..

b. Valve (in valvar view). 67 \>. x 12
ij.,

15 striæ on lo \l. Boatshaped, with a nai-row, high, median part.

c. Twin cell, in side view. The Ostnes Fiord I, ^Vs 1900, 0—25 m. The striæ are only shown on a portion of the valve,

and ought to be somewhat closer.

17. Pkurosigma tenerum Jørg. ^ P. Stuxher(jli Cl.

a— c. 3 cells with protoplasmatic parts, from samples consei'ved in formaline; -'"7i. Rombaken (the Ofoten l-'iord) ",:. I89!i.

0—40 m. Lengths 290 i^, 340, 275; breadths 38 \i, 38, 40. The inner parts are badly reproduced. In the figure a the

chromatophores should not be united above. In b the chromatophore of the right side has paitly disappeared. The median

longitudinal line of the figure c is the raphe.

d. Cell in valvar view, ^"7,. The Salten Fiord II, 74 1900, 0—50 m. The specimen has been ignited on cover-glass ami

has become somewhat deformed.

18. P. (lelieaMum W. Sm., ="7,. Folstad, */i 1899, 0—3 m. 222 \>. x 26 |i. The 3 crossing lines to the right show the

direction of the striæ. Veiy similar to P. delicatulum var. lariana Giu-N., but differs in having the transverse striæ rathei-

less close than the oblique ones.

., 19. P. temimimiim W. Sm. var. hi/perhorea Geun. The contour of the valve is badly I'eproduced.

a. Lille Molla, 'A 1899, m.; "'7i. 77 'j. x 5 |x; transverse striæ 20—22 on lo jj., longitudinal ones 24.

b. Folstad, 74 1899, 0—3 m.; «"7,.

20. P. tmnirostre Gecx., S""/,. The Folden Fiord I, 74 1900, 0—100 m. The specimen Ues somewhat obliquely. Only one

half of the valve is given in the figure. In this position, close oblique striæ were seen, 25—30 on 10 |j.. At the ends, in-

distinct lontritudinal lines, which wei'e somewhat wavy, were seen.



21. Nnrieujn frigUla Grun.

a. Cell in valvar view, showing the usual ehr'omatophores; '=°/i- Senjenhavet, "A 1899, 0—80 m. (sample preserved in formaline).

b. Cell with chromatophores; larger form; ^^"/,. Harent's Sea 71° 48' n., 49" 38' e. (S/S Heimdal =Vo 1900; c—e from the

same locality).

c. 2 cells of a small form, one in valvar view, with ciii'omatophores, the otlier in side view. '^"
i. Valve 34 \i x 11 |)..

d. Typical iV. frigkla Grun., ='=7i. The ti'ansversc striæ are only slightly oblique towards the ends, not by far so nuicli as

in the figure. The longitudinal lines are only put on a small part of the valve. 55 ii x 14 \i-.

c. A large specimen, somewhat deformed by being ignited on cover-glass; ''^7i- 96 [j. x 15 \i.: 12 transverse striæ on 10 |j.;

distinct longitudinal lines, nnich clpser. No distinct centi-al area,

f. A twisted chain, probably not belonging to N. frigkla, ^^Vi. The Skjerstad Fiord 11,^ '-/4 19(i0, 0— 180 m. Un account of

the chromatophores it seems related to N. Vanhoffeni and is perhaps N. pelagica.

22. N'. Vanhoffeni Gran.

a. A chain with protoplasmatic contents; *°7i- Senjenhavet, ''A 1899. —80 m.

b. 2 cells of a ciiain. in tlie process of selv-dividing; '^"/i. Barents Sea 71" 48' n., 49" 38' e., ''V» 1900 (f, g froui tlie

same locality).

c. d. Chains, after being ignited on cover-glass, ^^Vi- The central nodules smaller and more indistinct than in the figure d;

in c they have disappeared. The cell walls, also in e, should be much narr'ower. Malangen, 'V* 1899, — 3 m.

e. Chain, ignited; "''Vi- Brettesnes, '-"A 1899. The central nodules smaller than in the figure; the division lines of the con-

necting zone very fine.

f. 2 valves with intermediate complex connecting zone, somewhat deformed (a short time treated with sulphuric and nitric

acids, then ignited on cover-glass I; ''=7i- Length 38 i^, breadth 6 |j. (or a little more). In the middle something like a

narr'ow transverse stauros was indistinctly seen. It might, however, also be due to indistinct striæ (the striæ otherwise

being quite invisible).

g. Like f. The valve boatshaped, somewhat higher in the middle tlian at the ends. Length 24 \i., breadtli i; ;).. (Jn one

valve the stauroslike figure in the middle is shown.

h. A narrow valve; »°7,. Folstad, 74 1899. 0—3 m.

i. Cell in optical transverse section, with chromatophore. Barent's Sea, "A 1900.

23. N. 2)chtgica Cl. A chain, after being ignited on cover-glass; ^'^°/i. Length of the cells 17 n. Brettesnes, 74 1899.

24. SUmroncis sq)teiitrio)udis Grun. Barent's Sea ^Vs 1900 (cfr. above).

a. Valve; '''"/
1. To the left the striæ in the middle part of the valve are represented.

b—g. Different valves; "''71
• On several of tliem tlie striæ. of the middle part are shown. Tliose towards tiic ends wei'e

only seen with difficulty,

h. A chain with protoplasmatic contents; ''°7i-

i. Another chain. In 3 of the cells the protoplasmatic contents are seen.

k. A chain, after being ignited on coverglass; ""7i- The striæ towards the ends are not seen distinctly. On most of tlic

cells only the more conspicuous median striæ are illustrated. All striæ much finer than in the figure.

25. S. (h-ani .TøRft. n. sp. Barent's Sea, 'Vo 1900.

a. A chain with protoplasmatic contents; *^7i- (Sample not well preserved).

b. A chain, after being ignited on cover-glass ; """/i. Iktween the cells, a connecting zone \\ith vci'v lino division lines is seen.

2(). Aclmanthes sp., «"/j. The Salten Fiord II, V4 1900, 0—50 m.

a. Lower valve with 3 cells of a chain, ignited. The structui'o of tlie valve is badly reproduccil. The striation should be

more regular, and only slightly radiate towards the ends.

b. Like a. The upper end nodule should not be distant from the end. The valve lies somewhat obliquely.

c. A chain ignited. Only the striæ of one valve is seen in the fignie. The 3 left cells are lepresented in oplical section.



PLATE VIII.

Achnaufhes fæniata Geun.; '•>'°/u Sea of Kara, bottom mud from a rlepth of 36 fathoms (Swedish bCxpedition to Jenissey

1875; sample from the Riksmnsæum, Stockholm).

a. Part of a long chain, ignited on cover-glass (dry preparation). Breadth 2-i
i>..

b. Part of another chain, in styrax. Here it is more distinctly seen that only one valve is provided with a central nodule.

,4. hyperhorea Geun. Barent's Sea, "/s 1900.

a. Lower valve; "^"/i- In the middle part more distant and conspicuous striæ, the others, towards the ends, rather indistinct.

Dry preparation. The valve appeared distinctly convex. Length 28 |i.

b. Lower valve, from the inner side; ^=°lu 28 |ji x 6 |j..

c. Part of a chain of the same species (?), ignited on cover-glass; "'"Vi. Length of the valve 30 ]i..

Feridinium jjedunculatuvt Schutt, '=7i- The Oster Fiord near Bergen, 1901.

a and d. Ventral view.

b and c. The same specimen, dorsal view.

e. The same, seen from the right side.

Hexacontium enthacanihum Jørg., *^°li. Sea northwest of Vesteraalen, '-"h. 1901, m. (S/S Michael Sars).

a. Second shell with two radial spines and a portion of the outer shell. Only 2 byspines are figured.

b. The inmost shell.

H. pachydermum Jøeg., '°°/i-

a. The Herlø Fiord (near Bei-gen), '-/s 1898. Only some of the byspines of the outer shell are figui'ed.

b. Henningsvær, Vs 1899.

Hexaconthim; young specimen, as yet with only two shells; '''Vt. From the same locality as fig. 30.

a. Second shell with 4, as yet only thin, radial spines.

b. The same specimen in optical section, showing the two shells.

Ech'momma leptodermum Jøeg., '""/i.

a. Kvænangen I, -*/i 1899, 0—140 m.

b. Sea off Røst, "/s 1899. The outer shell is pai-tly removed.

c. Helligvær, '7i 1899, 0—250 m., without outer shell. The 3rd shell is indicated by transverse processus on the radial. spines.

Drymyomma elegans Jøeg., "'^Vi- Skroven, Y-' 1899, 0—300 m.

a. Outer shell with main- and byspines.

b. The same specimen in optical section, showing the 3 shells.

('hromyechiniis horeaUs (Cl.), *'"•"/:. The Tys Fiord, -% 1899, 0—700 m.

a. The 3rd shell with main- and byspines. Around it the very delicate outer shell is seen (only incompletely illustrated).

Also the shell next to the inmost one is indicated in the figure; it is more distinctly seen through a large (accidental)

irregular hole in the 3rd shell.

b. The same specimen. Optical section, showing the 4 shells.



PLATE IX.

Fig-. 3(i. Chromyeehiniis horeaUs (Cl.), ^'"^/i. The outer shell is only indicated by the transverse processus of the I'adial sjiines. Larger

spines on one side of the shell. Kvænangen, "Vi 1899.

a. The 3rd shell, with spines.

b. Optical section, showing- the three shells. Diameters 93 |)-, 40 i)..? Pores very uneven, 10— 25 \k + 6 [x,?

„ 37. ('. horealis (Cl.), the larger form with byspines on the 4th shell; '^"A-

a. Sea oif Røst, ^-/s 1899, 0—900 m. Optical section, showing the 4 shells. Diameters 132 \>., 89, 38, ^ 17.

b. The same specimen. A portion of the 3rd shell with one larger and two smaller radial spines and pores, together with

a portion of the 4th shell, with pores.

c. A form Avith well developed byspines on the 4th shell; optical section. The Vest Fiord, V2 1899, 0—200 m.

d. The same specimen. The portion of the 3rd shell, where the outmost shell is wanting; pores and spines.

e. The same. A portion of the 4th shell (very thinwalled) with pores, main spines and byspines (slender, oblique).

„ 38. Ehizoplegma horeale (Cl.) Jøeg., ''^Vi-

a. A well developed specimen. Sea off Røst, -/s 1899, 0—900 m.

b. The same specimen. One of the main spines with surrounding network.

c. The same. The inner shell; the other parts in optical section.

d. Young specimen. From the sea between Norway and Iceland, due east of Iceland, 60° 43' n., 3° 1' w., 'V12 1903 (SS

Michael Sars).



PLATE X.

Flir. 38. Hhuoplegma horeaJc (Cl.) Jpro., -'^^i-

e. Young specimen with 7 main spines. Diameter of the inner shell 28—30 \i. Sea 40 miles NW of Gaukværø, '"/i 1899,

0—700 m.

f. Young specimen, divergent form with 11 main spines. Henningsvær, ''/i 1899, 0—180 m.

., 39. tiiylodictija tenuispina Jørg. n. sp., ""A. Sea off Røst, "/a 1899, 0—900 m.

a. In the figure the inner rings are seen, and the connecting inner radial beams which are, however, only shown on the space

between the two outer rings. The coarse pores on the median part of the shell and some of the pores on the other

portion are also depicted.

b. The same specimen, optical section, showing the rings and radial beams.

c. The same in side view, optical section. In the middle the rounded higher portion is seen. Punctiform byspines on both sides.

„ 40. S. raftdispina Jørg. n. sp., *'=7i- Sea off Røst, ^Vs 1899, 0—900 m.

a. Optical section, showing the system of rings and the radial spines. The pores on the outside are shown on a portion of

the valve.

b. The same specimen in side view; optical section.

., 41. S. aculeaia Jøeg. n. sp., «"/i. Sea off Røst, "I-, 1899, 0-900 m.

a. The disc from above, with pores and radial spines. The small dark puneta on the surface ai-e the byspines. The inner

rings are suggested.

b. The same specimen; optical section.

c The same in side view; optical section.

., 42. Phorticium pylonium (Hck.?) Cl., «o/j, T]^e Tys Fiord, -«/s 1899, 0-700 m.

'''. Schematical iigure, dorsal view, showing in perspective the 3 girdles, perpendicular to each other. The tigure shows only

one of these systems of girdles; in reality there are 3 of them. L = the lateral girdle, seen from the (narrow) side;

T = the transverse girdle, S = the sagittal one. In the middle of the latter an inner lateral girdle is developed,

parallel to the outer one (is not seen in the figure), in the middle of this inner lateral girdle, an inner transverse one,

a. s. 0. For the sake of clearness, the girdles are depicted narrow, and distinctly compressed.

a. Dorsal view, showing the pores and the outer spines (main- and byspines).

b. The same specimen, same view, optical section (lateral section). To the right and left the outer latei-al girdle is seen,

and parallel to this two innei- ones.

c. Same specimen, apical view. When the figure is seen from the side, where the number (42 c) is printed, it answers to

the fig. a, seen from above.

d. Same specunen, same view: optical section (= transverse one). The transverse girdle goes around the figure, and is

seen from the (narrow) side. Across this girdle the outer sadttal one is seen, and in the inner, the second and third

transverse ones.



PLATE XI

Fig. 4-2. Phortirium pijlonium (Hck.?) Cl., «7,. The Tys FiorcL "Vs 1S99, 0—700 m.

e. The same specimen as fig. 42 a— d (pl. X); lateral view.

f. Same specimen, same view, optical section (.= sagittal one). The outer sagittal giitlle is seen from the side, and two

similar inner ones.

„ 43. Ph. pylonium (Hck.?) Cl., forma (?) ; *=°/,. From the same locality. In a certain position of the shell, this spiral is seen.

„ 44. Ph. iiyhnium (Hck.?) Ciu, funna CO: '^^"/i. Odupyle octosfi/lc f minor Jørg. Sea off Røst, ='-A 1899, 0—900 m. Apical view.

„ 45. Ph. pylonium (Hcic?) Cl., forma (?): '^"/i. Octopyk. octostyle f. minor Jørg. From the same locality.

a. Dorsal view.

b. d. The same specimen; lateral view. The right and left sides correspond to the lower and upper ends of fig. a.

c. Same specimen; apical view.

„ 46. StreUacantha circunitexta (Jørg.). '""/i- The Tys Fiord, -*/.i 1899, 0— "()(» m.

a. There are more byspines than illustrated in the figure. Most of them are only seen with difficulty, except near the outlines.

b. Same specimen, same view, optical section.

c. Young specimen with 9 main spines.

d. The same in optical section.

f. The pores on a portion of the outer shell, of an oldei' specimen.

e. Same specimen, showing a piercing main spine with tiie fine comiecting beams between the byspines. Side view.



PLATE XII.

Fisr. !(). Strehlacantha eircumtexta (Jørg.).

!.'. The same specimen as fig. 46 a (pl. XI), in another position; optical section, '""/i-

h. •'°7i- From the same locality,

i. The same, in optical section.

1. Young- specimen, *^7i. The Vest Fiord I, 'V, 1899, 0—180 m.

k. The same, in optical section.

,,
-±7. Campylacnntha dndojylwra Jørg. n. sp., ""^Vi- The Tys Fiord I, -'/s 1899, 0—700 m. In this figure, and in the following

of species of the group NasseUaria. the letters have the same signification as in tlie corresponding description given on pp.

122—140: A is the apical main spine, D the dorsal one, Lj. the right lateral, Lj the left lateral main spine, V the ventral

sagittal spine.

a. Oblique lateral view. The secondary lateral spines are not seen.

I). Oblique view, where one of these secondary lateral spines is distinctly seen.

c. Dorsal view, showing both these secondary spines.



PLATE XIII.

Fig^. 48. Dicti/orircus dathratiis Jørg. n. sp. Hemiing-svær, -% 1899. a °"7i, b—e '""/i. As regards the sig-iiitieation of the letters,

cfr. above p. 125 and p. 130.

a. Dorsal view.

b. Dorsal-lateral vie\\-.

c. Sagittal view . Only the meshes f, the spines g and the right side of the spines k and meshes c are illnstrated.

d. Lateral view.

e. Ventral view.

„ ii). Cnratospyns hijperhorea Jørg. n. sp., ''''Vi. The Vest Fiord Vj 18'*9, 0—200 m.

,, 50. Pledacantha oiJcislcos Jørg., *°7i- Ofoten II, Va 1899, — 10(» m. Apical view. Diameter of the network about 65 ;)..

„ 51. P. oiJdslcos JøKG., var.: '"Vi- Sea off Røst, "Vi 1899, —900 m. Very strong spines and arches,

i). Ventral view; the piimary ventral arch and the primary ventral mesh in front.

b. The same specimen, apical view. Length of spine D 55 [j-; greatest breadth of the beams G \>.; largest mesh (the secondary

mesh to the right of spine D) 22 x 15 [j..

c. The same, lateral view; the left lateral arch and the left lateral mesh in front.

(1. The same, lateral vieAV ; the right lateral arch and the .right lateral mesh in front.

e. The same as the foregoing, but turned 90° upwards. The mesh beyond (and below) the right lateral mesh in front.

52. P. oiMskos Jørg., ^''Vi- The Vest Fiord 1, "A 1899, 0—180 m. Young specimen. Antapical view.

„ 53. P. oildslcos Jørg., '"Vi- Henningsvær, "Vs 1899, 0—280 m. Lateral view; the right lateral arch and mesh in front.

„ 54. The same, ^'"Vi- Dorsal view.

„ 55. P. oihislws Jørg., '*Vi- Helligvær, 'Vi 1899, 0— 25(» m.

a. Lateral view; the right lateral arch in front.

b. The same, turned a little upwards and to the left.
,

c. Lateral view; the riglit lateral main spine in front. The unclosed network is seen.

d. Lateral view; the meshes under the right lateral spine in front.

e. Antapical view.

„ 5(3. /*. oihshos Jørg., *^Vi-

a. .Somewhat oblique antapical view. The Vest Fiord II, 0—200 m., ''Vi 1899. Diameter of the network about 5it |)..

b. Oblique antapical view. Sea off Aalesnnd, (il" 56' n .
2" 40' e., 'Vs 1893, m. (S/S Michael Sars). Diameter of the network

about 60 ]J-.

„ 57. P. oildskos Jørg., ^**Vi- A well developed specimen from Henningsvær, -'Vs 1899. —280 m.

a. Ventral view; the ventral arch and the notwoi'k above, in front.

b. The same, apical view.

„ 58. P. frichoi(l(v Jørg. n. sp., ''"Vi- Ventral-latei'al view; the right lateral spine in front. Sea north of Shetland, 03" 36' n..

0» 32' e., 'V2 1903 (S/S Michael Sars).



PLATE XIV.

Fig-. 59. Fhormacaufha hi/strix (Jøkg.) Jøbg., ™7i- The Vest Fiord I, "/i 1899, 0—180 m. A well developed specimen.

a. Lateral view; placed as a species of Monocyrtida after Hæckel, with the ,,tophorn"' upwards. The right latei'al main

spine, Li, in front.

b. The same, dorsal view, showing the network I'ound the (columella and) tophorn. The spine A is removed.

c. The same, ventral view, showing the ventral sagittal spine and the network above. The other main spines are only indicated.

., 60. Ph. hystrix (Jøeg.) Jøeg., *=%. Ofoten II, V2 1899, — 100 m. Lateral view, the right lateral arch (Bj) and mesh in front.

A young specimen, pei'haps belonging to a species intermediate between PhonnarantJia hy><frix and Plectacmiiha oil-isl-os.

Diameter of the network about 68 \>-. Skeleton very light in weight.

„ 61. Ph. hystrix (Jøno.) JøRa., ^'^^/i. Helligvær, '-/i 1899, 0—250 m. A young specimen; dorsal view. Length of the spine L,. 75
t)-.

62. Ph. hystrix (.Joug.) Jøbg., *'''°/u Sea off Aalesund, 61" 56' n., 2" -40' c., '",2 1903 (S/S Michael Sars). A young specimen;

ventral view. 'Die short branch from spine Lj to the point of connection between the ventral (B^,) and the one lateral arch

(Hi) is distinctly seen.

„ 6;^. Ph. hystrix (Jøkg.) ,Jøeg., *''°/,. From the same locality. Lateral view. The short common branch, mentioned under fig. 62,

is here in front, together with the right lateral arch (Bi) and the network above. The spine A is broken off.

„ 64. (ionosphcera jjrimordialis Jøeg. n. sp., '^°/i. The Oster Fiord (near Bergen\ 'Vo 1900, 200—400 m. Diametei' of the I'ing

22 |).; length of the largest spine about 100 |i.

,, 65. <T. primordialis Jøeg., ^""/i- Ofoten II, "A 1899, 0—250 ni. From a sample preserved in formaline.

„ 66. G. primordialis, Jøeg., *=7i- Skroven, '.^ 1899, 0- 350 m. The connecting polygonal beam, Avith its two long, spieading

spines, is seen below and to the left. Diameter of the ring 17 ]j., length of the largest spine 90 n.

„ 67. ('. 2»'imordialis Jøeg., ''°7i- From the same locality. The two pentagons are seen above, to the right and to tlie left (the

arrows are perpendicular to their planes), the connecting polygonal beam below.

6S. ('. primordialis Jøkg., rar., *^7i- Sea between Norway and Iceland, due east of Iceland, 65" 43' n., 3" 1' w., '^/s 1903,

100— m. (S/S Michael Sars). Diameter of the pentagons 22 [j.; largest spines 50 |x long. Pei'haps a different species.

„ 121. House of Cyttarocylis denticidata (Ehrb.) Fol., var. suhedentata Jøeg. n. var.; ''^"/i- The Ox Fioi-d, '^ a 1899, —90 m.

Lengtii 145 [>-, breadth 51 [j.; narrow end (,,tail tip") 17 \y long. Teeth 36 — 38. The areoles are only figured on a little

portion of the surface and the wail.



PLATE XV.

Fig-. 69. Protoscenium simplex (Cl.) Jørg., '•''•°i\. fSea north of Shetland 63" 36' n.. O" 32' e., "A 1903, o m. (S/S Micliael Sårs).

Somewhat oblique, apical view. Diameter of the network 68 |i.

„ 70. Euscenkim corynephorum Jøkg., ^'"^/i. Raftsund. 'V2 1899, 0—260 m. Oblique antapieal view. Diameter of the network

about 100 [).; longest spines 120 ii.

„ 71. Cladoscenium Jricolpium (Hck.) Jørg., ''"/i. A well developed specimen from the By Fiord (near Bergen), -V2 1899, — 50 m.

Ventral-lateral view; the spine Lj in front. Network 58 |j. high, 75 \>. broad. Tophorn protruding 94 \>..

b. The same as a. optical section, showing the most important spines and arches.

„ 72. C', tricolpium (Hck.) Jørg., very young specimen; "*7i. Helligvær, '-/i 1899, 0—250 m.

a. Oblique, apical view.

b. I;atei-al view; the spine Lj in front.

„ 73. C. tricolpium (Hck.) Jørg., young specimen; '"*'7i. Fom the same locality. Apical view.

„ 74. C. limhiihim Jørg. n. sp., ''°7i- Sea 40 miles N\V of Gaukværø, ^7i 1899, — 7<>0 m. Lateral view. In the upper part,

tile outer netwoi'k is removed.

„ 75. Peridinm longispinum Jørg. Sea off Aalesund. 61° 56' n.. 2° 40' e.. '"/j 1903, <) m. (S/S Mieliael Sars). A well devel-

oped specimen.

a. Ventral view; the „tophom" downwards; ''"7i-

b. The same, lateral-venti'al view; the spine L in front; ''"'/i. Diameter of the network 32 11-.

,, 76. P. longispinum Jørg., *=7i. The Vest Fiord II, "/'i 1899, 0—20(i m. The typical form. Cephalis 42 ]). high.

a. Lateral-ventral view.

b. Lateral view; the spine L in front.

e. Apical view; the very long ventral sagittal spine is seen.

(1. The same, lower optical section, showing the meshes about the spines D and V.

,. 77. /'. loiuiispiiium JoRG., ''571. Øxsund, 'Vs 1899, 600 m. Not fully developed specimen; dorsal view. Diameter of the net-

work 34 [i.

„ 78. I', hnuiispinum JøR{^., "'*7i- Helligvær, '7i 1899, —250 m. Ventral view.

„ 79. P. lungi)<pinum Jøkg., "'*7i. From the same locality. Lateral view. Ceplialis 50 |i. long. 42 ;). broad.



PLATE XVI.

Fig-. 80. Piridium longiapinxm Jøkg., *=7i- Senjcn, ^Vi 1899, —130 in. Fully developed specimen. Lateral view; the left lateral

aix'h (]3j.), with two strong- byspiaes, in front.

„ 81. Lithomelissa setosa Jøhg., '*7i- Henningsvær, *7i 1899, 0—180 m. Young specimen. Dorsal view; tlie spine A in front,

somewhat to the left (directed downwards).

,, 82. L. setosa Jøkg., ''^Vi- Apical view.

., 83. L. setosa Jørg., *°°/i. The Herlø Fiord (near Bergen), -^/-^ 1899. Almost fully developed specimen; lateral view.

84. L. laticeps Jøeg. n. sp., *^7i- Sea off Røst, "A 1899, 0—900 m. Lateral view.

b. The same, optical section, showing the main spines.

„ So. L. hystrix Jørg., *"7i. Skroven, V2 1899, 0—300 m. 50 \i high and broad. Thorax 36 'i high; cephalis 14 <i high, 25

l>-
broad. Most of the spines broken off.

„ 86. Helotholus Mstricosa Jørg. n. sp., ^°7i. Øxsund, '72 1899, 0—300 m.

a. Inside the shell the long axial divided spine is seen.

b. Antapical view of the cephalis and the upper part of the thorax (neck stricture). 4 spines are seen.

,, 87. H. Mstricosa Jørg., ^'*7i- From the same locality. Young specimen.

b. Portion of a broken shell, showing the protruding ventral, sagittal spine.

„ 88. H. Mstricosa Jørg., ^=^'U. Ofoten II, 72 1899, 0—100 m. Apical view. Diameter of the thorax 94
ij.,

of the cephalis 27 [i..

Pores very uneven, from 5 to 20 |j..

„ 89. DictyopMmus Mstricosus Jørg. n. sp., -'571. Sea off Røst, --/a 1899, 0—900 m. Shell 68 'j. high, 85 broad; cephahs 22 |t

hig-h, 84 broad. Pores uneven, from 9 n to very small, not considerably smaller on the cephalis.

b. The same; optical section, showing 4 main spines. The three swelling-s, mentioned \inder Lithomelissa srtosa (above p. 127)

and other species, are distinctly seen.

., 90. Litharachnium tentorium. Hck. Sea north of Shetland. 63" 36' n., 0" 32'_ e., "A 1903 (S/S Michael Sars).

a. The entire shell of a fully developed specimen, ="7].

b. Upper (conical) part of the shell, '^7i.

c—e. Pores and parts of the network, ''«7i ; c from below the broken part of the shell, e the largest pores of the cone,

above the beginning intermediate ribs, d farther down on the cone, where intermediate ribs appear.

„ 91. L. tentorium Hck., *^"/\. Skroven, 7* 1899, — 150 m. "^'oung specimen.

a. Lateral view.

b. Apical view. The 3 primary meshes in the neck stricture are seen.

c. A portion of the network near the margin below.



PLATE XVII.

Fig. 92. Androojdns yamplionycha (Jørg.) Jørg., *^°/i- The Herlø Fiord (near Bergen), -'/e 1898, 0—400 m. A well developed

specimen with very strong and numerous byspines. Cephalis 38 i^ (long) x 34 \i. (broad); thorax 42.5 x 76; abdomen

110 X 110; tophorn 64 |i.

„ 93. .4. gamphmyeha (Jørg.) Jørg., ''"Vi- Ofoten II, "A 1899, 0—100 m. Antapical view, showing the main spines (except the

spine D), the „collar septum" (Hck.) and the outlines of the shell.

„ 94. A. amhhjcephalis (Jørg.) Jørg., «"/i. Øxsund, '"/a 1899, 550—620 m. yhell 102 (long) x 90 |i.

„ 95. A. ambhjcephalis (Jørg.) Jørg., '=7i. The Vest Fiord I, 0—180 m., 'Vi 1899. Young specimen. Cephalis 27 \y broad,

thorax 72 [i. Cephalis as yet open above; abdomen not yet developed, only indicated through some marginal spines below.

a. Lateral-ventral view; the spine Lj. in front, a little to the right.

b. The same, lateral view. The inner septum, between thorax and abdomen, is seen.

„ 96. A, amhlyæphalis (Jørg.) Jørg., *^7i-

„ 97. A. amUycephalis (Jørg.) Jørg. Apical view, showing the cephalis open above.

„ 98. Clathrocyclas craspedota (Jørg.) Jørg., '*7i- Helligvær, '7i 1899, —250 m. A well developed specimen; apical view.

Greatest diameter of the abdomen 167 |i, of the thorax 133 |)., of the cephalis 42.

„ 99. CI. craspedota (Jørg.) .Jørg., **7i- From the same locality. Young specimen; abdomen as yet wanting.

a. Lateral view.

b. Apical view.

„ 100. CI. ffraspedota (Jørg.j Jørg., '=7i- Ofoten II, 72 1899, 0—250 m. Young specimen without abdomen. Cephalis 25 [jl high

X 42 [i broad below; the longest tophorn 127 n.

a. Lateral view, showing the two strong tophorns.

b. Apical view.

c. Optical section in the region of the „neck" ; apical view. The main spines, except spine D, are seen.

d. Optical section, lateral view, showing the two tophorns protruding from the inner skeleton.

„ 101. a. Didyoceras acanthicum Jørg., *'=°/i. Skroven, V* 1899, —150 m. Apical view, showing the „collar septum'", the main

spines (except spine D) and the outlines of the shell.

„ 105. Radiosphæra anacanthica Jørg. n. sp., ''^7i- The Skjerstad Fiord IV, —330 m., '-'A 1900. Diameter of the central capsule,

68 |i. The calymma quite invisible in water.

„ 106. R. anacanthica Jørg., '=7!- Kvænangen II, —50 m. The calymma made visible through staining with safranine.



PLATE XVIII.

Fig. 101. b. Dictyoceras acanthimm Jøkg., *"7i. The Herlø Fiord (near Bergen), =7* 1898, 0—iOO m. Cephalis .33 [j. high X 31

broad; thorax 73 x 101; abdomen 38 x 126 ji. Pores of the cephalis 3.5 n, of the thorax 4—7.5 ]j., of the abdomen

(5—10 1^.

., 102. Stichocorys seriafa (Jørg.) Jørg., '^o/,. Øxsund, "A 1899, 250—350 m. A well developed specimen.

,. 103. St. seriata (Jørg.) Jørg.. *=°/u 8ea off Aalesund, 61" 5«' n., 2" 40' e., 'V2 1903, m. (S/S Michael Sars). A well devel-

oped specimen.

., 104. St seriata (Jørg.) Jørg., «7i. Sea north of Shetland, 63° 36' n., 0" 32' e., ^Va 1903, m. (S/S Michael Sars). A well

developed specimen. Length (tophorn not included) 128 |)-, greatest breadth 72 jj.. Largest pores 6 |x long. The pores on

the upper part are omitted in the figure.

[Figs. 105—106, on pi. XVII.]

., 107. Acanthocorys umhelUfera Hck. (?), "0/j_ The Oster Fiord (near Bergen), ^Ve, 1900, 200— 400 m.; Cephalis 54 \i. high x 46

broad, thorax 38 x 96.

,, 108. Lithovielissa setosa Jørg., ""7i- Kvænangen, -'/i 1899, —140 m.

a. Lateral view; the spine Lj in front.

b. Ventral-apical view; the sagittal ventral spine in front upwards. The inner lattice plate between tiic spines V and Lj is

seen; also the axial spine", a. The specimen not fully developed.

., 109. Am^Mmelissa setosa (Ch.) JønG., •'•'7i. Near Jan Mayen, S/S Michael Sars 1900, st. 19, Vs, 50— 100 m. Young specimens (?).

a. Antapical view.

b. Another specimen; dorsal view.

„ 110. Cannosphæra lepta Jørg., '°7i. The Herlø Fiord (near Bergen), ^7= 1898, n—300 m. Some tangential and radial beams.

., 111. Challengeron Channeri (Mtjrr.) Hck., ^oo/^^ gg^, 40 miles N\V of Gaukværo, ^Vi 1899, 0—700 m. Peristome and radial

spines broken off. The crossing lines in the middle indicate the structure of the shell.

., 112. Oh. armatum Borg., *^"/i. From the same locality- Illustrated from a sketch, as the specimen was lost before a complete

drawing could be finished.

,, 113. Cadium melo (Cl.) Borg., *^'^/i. Sea off Røst, "/a 1899, 0—900 m. 85 [i long x 60 |x broad.

„ 114. House oi Leprotintinnus pellucidus (Cl.) Jørg., '°7i- The Skjerstad Fiord IV, Vj 1900, 0—300 m. Foreign bodies on the

house much more numerous than usual.

„ 115. House of Tmtinnopsis nitida Brandt, vav. ovalis Jørg. n. var.; """/i. Moskenstrommen, 'Vi 1899, 0—100 m. Length 43 n,

greatest breadth 38 ji; breadth of the mouth 22 \i..

„ 116. House of T. nitida Brandt, var. sinuata (Brandt); '™/j. Moskenstrommen, 'Vi 1899, — 50 m. Lengtli 83 \>., breadth of

the mouth 58 (i, breadth in the middle 46 |i..

„ 117. Codone.Ua lagenula (Clap, et Lachm.) Entz, var. orata Jørg.; ="7i- From the west coast, near Bergen.

., 118. Ptychocylis nrnula (Clap, et Lachm.) Brandt var. subarctica Jørg. n. var; ""^71. Lyngen II, 0—250 m., -'Vi 1899. The

plicæ of the house only indicated near the mouth, where they are more conspicuous.

„ 119. Cyttarocylis doiticulata (Ehrb.) Fol., rar. subedentata Jørg. n. var.; *^°/u Kvænangen I, */i, 0—50 m. Length 111 [jl,

„tail tip" 12 |x; breadth of the mouth 49 [>.. 36 teeth. Areoles omitted in the figure.

„ 120. C. denticiilata (Ehrb.) Fol., var. subedentata Jørg.; ^'^/i. The Ogs Fiord, ^Vs 1899, 0-90 m. Lengtli 145 |jl, tail 34 |j.;

breadth 51 |).. 36 teeth. Areoles 2V2 on 10 |x, omitted in the figure.

[Fig. 121 on pi. XIV].








































