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I. INTRODUCTION.

pe Tintinuids belong to the most important plankton organisms, most of them heing “oceanic’ (holo-
Tplanktnnic), whilst, on the other hand, they also comprise iruly “neritic” (meroplanktonic) coast
forms, especially the members of the comprehensive genus Tintinnopsis. .

In plankton samples, however, one has nearly always to deal only with empty loricae, the animal-
cules leaving them when disturbed, or contracting and soon perishing, if not immediately treated with
special fixalion fluids. Empty loricae make, on the whole, an essential part of the plankton, apparently
even in the sea.

The exact constitution of the animalcules has been little known, almost down to the present time,
chiefly on account of their rapid motion and the disturbing effect of the powerful rotating ciliary plates,
tke membranelles or pectinelles. In later years, however, several zoologists have studied some of these
interesting organisms more thoroughly in a living state, so that we now know the main features of their
organization as regards several of the commoner species. .

The first more exact study of the living animalcules was made by Craparépe and LACHMANN
(1858 —59) with material from the Norwegian west coast. Later on Tintinnids were occasionally deait
with by some few authors, among whom HaECKEL (1873), FoL (1881, 1884) and Entz (1883, 1886)
worked with Mediterranean material. The first author, however, who devoted himself to a special and
thorough study of the whole group of species in a living state, was Dapav (I887), who gave the first
complete monograph, dealing with in all 10 genera and 69 species, of which 3 genera and 29 spectes
were established as new ones. He succeeded in stating the shape of the living animal, its mode of fixation
in the lorica, the number of membranelles — which he considered of generic value — and the number
of nuclei in a great many species. In later years the difficult study of living Tintinnids has been con-
tinued and furthered by Scuweyegr {1905, 1909) and MERKLE (1909), whilst Laacraaxy (1906) has studied
the nuclear phenomena during fission and reproduction and ExTz jun. (1909) has made a careful and com-
prehensive study of stained material in toto and in sections.

In spite of these careful studies by several scientists there are still several very important (uestions
waiting elucidation, as for instance the formation of the lorica. Also, the conclusions arrived at by the
different authors are often contradictory.

A new and very important paper on the Tintinnids has just been published (FauRrg-FREMIET
1924) which gives new and very interesting details of their organization.

With a view to what is to follow, I give here a brief survey of this organization of the animal-
cules, according to the experience obtained in the last twenty years.

The shape of the animalcule in a swimming state is usually campanulate or conical, below
mostly more or less abruptly narrowing into a pedicle, fixed at the bottom or lateral wall of the lorica,
frequently on one side with some myofibrils, passing over into the lower half of the body (fig. I). Some-

times the hody is only attenuated below, in other cases divided into 2—4 short pedicles. At the upper
ll




4

ead the body is cut off to a more or less broad peristomial dise, surrounded by a tubular incrassate

perisiomial collar, carrying on its top a wreath — or rather, ventrorse spiral (ExTtz jun. 1909, Scnwreveg
1909 — of, usually 16—24, powerlul, long and narrow lriangular, obliquely fixed ciliary plates, the mem-

branelles or pectinelles. The peristomial disk, sunk into the upper ead of lhe body carries the mouth in
a more or less deep, eccentric “preoral cavity”, where
some of the membranelles descend. About in the middle
of the disc there is a more or less thick and elevated
“piston” which sometinies shows z pumping motion,
The membranelles somewhat resemble long and nar-
row knives with their backs (urned outwards, where
© == they are limited by =« strong rim; inwards they are
more or less deeply [ringed into cilia. The peristome
collar appears frequently or mostly lobulate, with
rounded lobes, the membruanelles being inserted lower
down and the interstices occupied by more or less
elevated plasma bodies running parallel to the insertion-
lines of the membranelles (Deckplittehen and Begleit-
kiimme, Extz jun)). In these interstices hetween the
bases of membranelles, on the inner side of 1he peri-

stome collar (ScHwEYER) there are in certain species
peculiar stalked, ciavate or tentaculiform organelles —
in the following for the sake of brevity called tenta-
culoids — which seem to be very variable in length
and shape and thercfore perhaps very conlractile in
the living animal. They were already seen by Hakckey
(1873) and were later observed by ScHweyen, Exrz
Jun. and FAurg-Fresier. We have here perhaps a
character which may be useful in systematic respects,
together with the shape of the collar. Between this
latter and the hody there is frequently a more or less
marked constriction.

The number of membranelles has been considered
constant for a definite genus; MenrkLg (1909) found
it, however, considerably varying in the genus Tin-
tinnopsis.

Otherwise the body is usually provided with
more or less long and distant longitudinal rows of

Fig. I Tintinnopsis cumpanula (Ehrb.) Dad., copy from Fauré-
Fremiet 1924,
generally short cilia. Faunré-Friyier (1924} found in

species of Tintinnopsis and in Stenosemella ventricosa (l. ¢. pp. 90—97) also another lateral field of cilia,
on one side, below the peristome collar (fig. I), in close series, short, with exception of the limiting series
on the right side which consists of coalescent longer ones, making an undulating membrane. He also
found in the same species some fine and long, less mobile, hut elastic selae, spreading out from the outer
side of the peristome collar to the broadest part of the lorica (fig. I), probably acting as a support for
the outstretched animalcule.

Most of the marine Tintinnids have proved to possess two targe, roundish or avoid macronuclei,
each with a smaller, round, micronucleus. The number of nuclei is, however, very often different!y reported
hy different authors which may in mnany cases he due lo disturbing phenomena of reproduction. In
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cerfain genera, especially in those having a lorica provided with a collar, the number of nuclei seems to
be constantly 8 or more, according to EnTz jun. (L c.) even sometimes (in Petalotricha and Codonellopsis
orthoceras) reaching 50—300. Harkcker, however, believed lo have seen Cyttaroeylis cassis and Tintinnopsis
campanula in a stage of sporulation, and Laackmany (1908) also reports the same phenomenon for the
latter species and others. It seems therefore necessary to wait for the resulls of further investigations in
regard to these cases of numerous nuclei, hefore they are used for establishing special genera or subfamilies.

While hoping for further tmportant reports on the animalcules in a living state, our knowledge
in this respect is, however, as yet too inconsiderable to he used as the chief base for a systematic trealise of
the whole group, containing now a great many forms, which, Judging from their loricae, are, on the one hand
very multiform, on the other certainly uniform enough to permit the distinction of very well defined species.

We must still provisionally found the system of Tintinnids on the loricae, utilizing the knowledge
obtained as lo the organization in the best way possible. Such a system will, of course, be an artificial
one, but may be gradually amended, by clearing out the disturbing elements.

The first system, comprising a greater number of species, was that of Dapay (1887), which, in
my opinion, is still the most practical or useful one, needing, however, certain rescrvations and develop-
ments. It was, in the first hand, based upon the structure of the wall as seen in opticai section, especi-
ally upon the diffecrence between simple (single) and double walls, with differentiated inner and outer
limiting lamellee. This difference is not sharp enough to afford a completely certain character in ail
cases; it gives, however, in well developed loricae often or mostly an excellent distinguishing mark which,
in any case, should not he ignored.

After Dapay, the most comprehensive work on Tintinnids was published by Branprt (1906/7),
properly consisting of two or three separate works, the pictorial werk (1906) by GLOCKENT&GER and the
treatise by Branot (1907), based to a great extent on these ligures. and also containing the result of
countings on board the Humboldt Plankton Expedition. The huge material of this expedition seems only
partly to have been examined by BranpT himself, apparently often by means of slides (containing selected
individnals?); he has also utilized other materials. His system is primarily based on the mostly very fine
and inconspicuous “primary” Waben-structure, detected by BiEpErManN (1892) and later, by Brawor,
stated for all (or nearly all) genera of Tintinnids. This “primary” structure was used by Branpr, in
connection with a similar, much coarser “secondary” structure —- this term only applicable when a double
structure is present — and even sometimes a “tertiary” one (in Codonella and Tintinnopsis). This “primary”
structure seems, however, to be a general feaiure among the Tintinnids, therefore giving no good disting-
uishing characters, except when strikingly coarser than usual, or uneven, or, at all extraordinary in some
way or other. Branot ignored some other, more easily applicable, characters, for the sake of consistency,
as for instance the normal posterior aperture in Tinfinnus lusus-undee etc., the “double” wall in most
cases, in contradistinction to “single”, and therefore withdrew some of DaDay's genera, restoring the
species to the old genus 7Tintinnus. On the other hand, he found considerable difficulty in limiling some
of his newly established genera or subgenera, as is plainly seen from the vacillating denominations of
species within the genus Cyftarocylis and its subgenera. This difficulty is a very natural one.

Baanor left the genus Tinlinnas in a very complicaled state, consisting of very different members:
this is also the case with his genera Plychoeylis and Cyttarocylis. In the latier, however, he introduced
several subgenera, partly very natural ones, partly making the border line towards the genus Undella very
uncertain and unnatural. This inconvenience is with BraxpT and other German authors on Tintinnids
in part counterbalanced by introducing special groups of species, their so-called Formenkreise, which in
complicated eases — e. g, in the genera Tinfinnus Bdt. and Ptychocylis Bdl. — are of great use.

As regards the Medilerranean our knowledge of its Tintinnids before the cruises of the “Thor”
was chiefly due to Dapay (1887), before him in some degree to Harcker, For, Extz sen. and GRUBER,
later to CrLeve, Lonwasy, Branot, Extz jun. and Laackyasy, occasionally also others.




In dealing with the great material of the “Thor” [ have considered it necessary to try to make
the system based on the lorieae as natural as possible, in accordance with our present knowledge of the
animalcules on the one hand, and with the supposed relationship, as judged [rom our extended know-
ledge of the loricae, on the other hand. In this connection it is very unfortunale that we are still almost
wholly unacquainted with the way in which the loricae of the marine species are built up. Exrtz sen.
(1885 p. 195) describes this process for the fresh-water species Tintinnidium fluviatile: secretion ol a jellied
substance, at first glutinous, then firmer, surreunding the animal in all directions save above; these young,
thimble-shaped loricne then grow, according to ENTz very probably by repeated secretion of “annuli or
tubular segments” at the mounth, though no trace of annulated zones of growth is to be found on the
finished lorica. Much later Scawever (1905, 1909 p. 143) found that Tintinnus inqailinus and Cyttarocylis
(Favelia) elirenbergi secretes an annulus of a similar structure to their loricae, (without a structure in the
first species, with an alveolated “Waben”-structure in the other), the secretion taking place exteriorly from
a constriction below the peristome collar of the [ormer animal in lission-stages. Scuwever is of the
opinion that this process is the heginning of the formation of lorica,

Provisionally it must be considered doubtful whether the loricae are buiit in this way, though
some other experiences (of mine) point to the same conclusion; it seems, however, very probable that
the growth in length takes place in a similar way. This is probably also the mode of formation of the
peculiar loricae occasionally met with, in which the upper part of another lorica protrudes [rom their
mouth (fig. 79 p. 67; see also e. g. Laackmanx 1906, pl. [ fig, 14). Perhaps also the tubular loricae open
below, e. g. in Tintinnus lusus-undae, are (wholly) built in this way, it should, however, a priori, seem
most probable that the ordinarv loricae, without posterior aperture, are formed in this posterior portion
in a similar way to that described by Extz for Tinfinnidium. Entz jun. (1909) considers the special closing
apparatus found in Codonella and allied genera to be formed — as well as'the lorica itself — by some
sort of “Hiutung”; he is, however, otherwise of the opinion that the lorica in different genera is formed
in different ways, also partly as ScuwErvenr suggests, and that the “annuli’” gradually conglutinate, the
limiting lines disappearing.

To obtain more “natural” genera I have thought it necessary to propose several new unames, to
be used for new genera or subgenera. | will here give a brief survey of these new names and at the
same time of the most important differences and connections between the generic groups.

The simplest wall of lorica is a thin membrane, apparently destitute of structure, as in Tin#innus
lusus-undae. A further developed stage shows a finely reticulated wall, the “primary” “Waben”-structure
(Braxpt). In a certain sense this wall is already a “double” one, showing a (single) layer of “primatic
elements” (Koroin) between the outer and inner side of the wall, A further development shows thickened
outer and mner sides, two lamellae, with one, or perhaps two or more, layers of primatic elements between,
the two lamellae being connecled by thinner walls,

Such is the stracture in the genus Cyflarocylis, only with the difference that the prismatic elements
ones, showing also a much liner “primary” reticulation. Braxpr

between the laumellae are “secondary’
seems always to. presume that this primary reticulation is due to much the same elements as the secondary,
and that these finer prismatic elements hoth constitute the wualls of the secondary ones and fill up their
lumina. This is a difficult question which cannot be decided by GrockeNTOGER’s figures; a priori one
should, however, think that there might be some difference in this respect between the lamellae and
their interstices.

When young or thin, the wall with a single layer of small prismatic elements may appear single,
though in a more developed state it proves to be obviously double. This seems to he the case for in-
stance with some forms of Fapella «zorica lrom the Mediterranean. An apparently single wall is therefore
no infallible mark of distinction, at any rale in reticulated species.

[n the genus Undella it is quile different. Here there are two thick and well defined lamellae,




separated by an apparently structureless interstice. This lalter seems in many cases to possess a reli-
calation, whilst this mostly is more or less coarse and conspicuous in the lamellae. Here is just a case
in which one should think there might be a considerable difference in structure between the lamellae
and their interstice.

Closely allied to the genus Undella. with the characteristic double wall as sel forth above, is, on
the one hand, the genas Xgsfonellopsis n. gen., one of the “Lunzentintinnen” (BiEbERMANN, BrannT), on
the other hand the genus FEpiplocglis n. gen., comprising Ptychoeylis nndella (Ostf. et Schm.) Bdl. and its
near ailies. In both genera the two lamellae of Undella are very well delined and conspicuous. Xyslonel-
lopsis is in part very similar to the genus Xystonella (Bdt,) Laackmanw, but dilferent from that genus in
having the same thin-walled mouth as in (most species of) Undelia, not the broad, channelled {(double-
rimmed) one, as in Rhabdonella and Xystonella (here below). In Epiplocylis, the same two conspicuous
lamellae as in Undella are seen in the upper half of the lorica, in the lower, however, the outer lamella
shows a coarse reticulation of excavaled meshes, at the bettom of which it is nearly clapped down upon
the inner lamella.

The old-established genus Cyttarocylis was already limited by Lasckmany (1911) lo comprise only
the two species €. cassis and €. eucecrgphalus (C. plagiostoma). It belongs to a natural series of genera, in
which the lorica in its uppermost part is provided with a *“‘collar”, more or less dislinetly set off from
the “body* by an inward protruding edge. In this series we (ind the well-established genera Diclyocysta
and Petalotricha; as regards the genus Codonella, 1 have removed from it a series of species with an
“annulated” collar — €. orthoceras ete. — under the newly proposed name of Codonellopsis. For the rest
of the earlier genus Cyttarocylis, after further removing of Coxliella and Xysioneila (with Xystonellopsis), 1
have proposed the name Favella. A transition to the single-walled genera is formed by Undella azorica
Cl. (or properly by some of its forms) wich [ have provisionally listed as a species of Fawvella, by the
isolated Tinfinnus subulaius Elrb., for which I have proposed the new name Helicostomella, also including
some other species with a lorica “annulated” above (but without a collar), as well as by Amphorella
mediterranea, another isolated species, for whick 1 have proposed a provisional new name, Metacylis.
Perhaps both this latter species and the above mentioned Favella azorica, or those “forms” of it, may be
included in the proposed genus Helicostomella. Further I may mention that the singular species Coxliella
scalaria has provisionally been placed in a separate genus, Climacocylis.

Among lhe loricae with a simple (single) wall it will be natural to include Tinfinnus lusus-undae
and the similar, closely allied tubular loricae in a special genus Tintinnus Schrank, Daday, a generic
group, also well delined on account of the organization of the animalcules. Tinfinnus acuminatus and
similar forms also possess a normal posterior aperture, but their loricae differ essentially in shape and
development; [ have therefore placed them in a special genus, for which | have proposed the name
Salpingella. Braxvt and, after him, Laackuaxy seem to lay no special weight on this normal posterior

“fracta” (see below

aperture, obviously because of different other species, Tintinnopsis “aperia” and T.
under T. radiz) as well as Rhabdonella spiralis and sometimes Cytarocylis cassis (see lig. 90 p. 78) being
occasionally found with a fine or irregular aperture at the end of the taillike prolongation of the lorica.

" The most primitive types of loricae are found in the genera Tinlinnus, as delined above, and
Amphorellu, This latter genus still remains a rather artilicial one, including many, as yet little known,
species of small size, as well as forms differentialed in different directions. It contains, perhaps, the most
ancient lorms, connecting different genera, f.i. Amphorella simplex CL, a form, transitional to the charac-
teristic and easily distinguished genus Rhabdonella. This genus is nearly allied to the genus Xyslonella,
but differs in having many longitudinal, slightly elevated plicae on the outer lamella. The wall is ob-
viously double towards the channelled mouth, less distinctly so below. Amphorella simplex is, however,
single-walled and has only few striac or low plicae, and there is no channelled mouth. For this species
and a nearly related one, more similar to a small species of Rhabdonelle, 1 have proposed lhe new genus
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Proforhabdonella. In this connection it is of interest to lind, also in the genus Amphorella, a transition to
the channelled mouth of Rhabdonella (see Amphorella foralata and A. oxyura, figs. 23, 24).

The genus Tinlinnopsis seems to contain at least two different genera or series of species, one
around the higher developed T. campanuia, with tentaculoids and an “annulated” lorica, ancther com.
prising more simple forms, without “annuli” (i. e. helicoidal spiral). A few words may here be added in
regard to these “annuli” which — when distinctly visible near the oral aperture — have always proved
to be no true rings, but parts of a single helicoidal band. BranpT speaks, in this connection, of a “Spiral-
leiste” between bolh lamellae, oflen calling it a *‘Verstirkungsleiste”. Though this “‘Leiste” properly
speaking is only formed by the — frequently somewhat protruding -~ upper sides of the different turns
of the spirally twisted band, BaanDT is certainly right in assuming that it is just this intermediate firmer
layer which gives the band its value as a support. The close-set lamellae at the mouth of loricae in
Undella and Xystonellopsis, and at the bottom of the meshes in Epiplocylis probably act in the same way;
they will prevent a displacement. It may therefore be expected that, in cases where the growth in length
takes place more rapidly and continually, or a special supporting of the wall is not needed, the limiting
lines between the successive turns may soon become indistinct or disappear. If this is correct, there may
be no essential difference between the “annulated” and the not “annulated” loricae — or parts of loricae
— in regard to their formation.

For the species Tintinnopsis ventricosa and T. nucula, which have firmer loricae and a narrow,
thin-walled collar round the constricted mouth, I have proposed the new generic name Stenosemella.
Faurgé-Fremier (1924 p. 96) describes and figures the animalcule, which seems sufficiently different from
those of the commoner species of Tinfinnopsis to justify the separation.

KEY TO THE GENERA.

A, Lorica not “annulated” (save in Favella ehrenbergi var. and F. azorica var.).
I. Wall single (simple) or not with distinct and well separated limiting lamellae.
a. Lorica always open below (posteriorly), without caudal prolongation.

1. tubular, everywhere thin-walled .. ... .. ... .. . ... ... . ... .. .o Tinlinnus.
2. trumpet-shaped, at the dilation above more or less thick-walled .. ... . .. .. .. .. Salpingella.
b. Lorica not open below, or occasionally with a small opening at tie end of a caudal pro-
longation,
1. with agglutinated “foreign bodies™ ....... .. .. . . ... ... ... ... ... ... ... Tintinnopsis,
2. without — — — Amphorella, Protorhabdonella.
II. Wall double, with two well defined and separated lamellae.
a, Lorica with two collars, the upper dilated above .................. . ... .. . ... Petalotricha.
b. — -— only one collar, or, when two, the upper narrowed above.
1. Collar with 5 to 20 large “windows™ ....... ... ... ... . ... . ... ... 0. Dictyocysta.
2. — without large windows.
«, Lorica with a reticulated structure, without “foreign bodies™. .. . ... . . Cyttarocylis.
A. Lorica with a different structure, usually or frequently with agglutinated bodies.
* Collar very low, rather inconspicuous...... ... ..... . ... ... .. .. . . Stenosemella,
** Collar large and conspicuous ....... ... ... .. . ... .. Codonella.

¢. Lorica without a collar.
1. Lamellae and their interstice without structure, or only with a fine “primary” one.
«. Caudal prolongation with a lance-socket ... ... ... . ... ... . .. Xystonellopsis.
8. No lance-socket . .. Undelia.
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9. Quler lamella all over with more or less anastomosing, longitudinal plicae (ribs);
mouth channelled ... ... ... P .. .... Rhabdonella.
3. Outer lamella below coarsely reticulated, above as in 1.; mouth not chanuelled. . Fpiploeylis,
4. Quler lamella with a more or less coarse, “secondary™ structure; no longitudinal plicae,
al anv rale in the upper halt ol lorica.
ce. Mouth of lorica channelled (double-vimmed) ... ... ... ... ... oo Xystonedla,
A — - — simple, not chanmelled ... oo o Favella, Porocecus.
B. Lorica “annulated” (i. e., with a helicoidal band), at any rate towards the mouth.
L. Wall simple (single) or without distinct or well separated lumellae, with a fine or indistinel
structure,
a. Loriea without “foreign bodies”, diaphanous,
1. “annulated” only in the upper hall or towards the mouth.

. No collar. ... o ... . Helicostomella.

2. A low, “annulated” collar, rarely simpie . = . .. e o Metacylis,
2, *“annulated” all over (formed by a single helicoidal band} .. .. Profocochlielle (see Coxliellu).
h. Loriea with agglutinated “foreign bhodies™ ... .. .. . e Tintinnopsis.

1. Wall with two distinct and well separated lamellae, with a more or less coarse “secondary™
structure or with *“foreign bodies™.

a. Lorica with an “annulated” collar, but not “annulated”™ “body™ . .. .. ... ... Codonellopsis.
b, Lorica without a collar, “annulated” all over, with a “secondary™, almost regular stiruelure.
1. Lorica only open above; no coarse helicoidal rib on ils outer side ..o Coxliellu.
2, Loriea frequently also open below, with a large helicoidal rib outside .. Glimacocylis.

II. THE SPECIES FOUND IN THE MATERIAL OF
THE «“THOR”.

TINTINNUS Schrank.

Loricae plainly tubular, wall thin, simple, without visible structure or only with very line

<

‘primary”
reticulation. Animalcule fixed by a (simple or branched) thin pedicle to the lateral wall of the lorica;
when disturbed, it leaves its house through the posterior aperture. Adoral membranelles 18 (Dabay, Favni-
Fresigr); normally 4 macro- and 2 micronuclei present (Danav, Extz jun., Braxor, Fauni-Freser).
Peristome-collar with more or less long-peduncled tentaculoids and rounded lobes, alternating with the
membranelles (SCHWEYER, FAURE-FREMIET).

1. TINTINNUS LUSUS-UNDAE Entz (Figs. 1—4).
Entz (sen.) 1885 p. 202, pi. 14, fig. 12,
This species and the following, T. frakndii, are nearly allied and so closely connected by inter-
mediate forms, that it is very difficult to draw any line of separation between them. The present species
being, however, the first established, it seems to me nost correct (o include in it all the lorms which

Phe Danish Ocveanographical Expedilian, H,0L00 2
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seem Lo be vaturally and closely allied to it, even il they are in cerlain respects similar to those of the
lollowing species.

According to the figure and description in ExTz, the form which should be considered the main
species (fig. 1) is a large one, somewhat resembling the following species. It is tubular and nearly cy-
lindrical, slightly inereasing in diameter towards the upper end, here, however, by evenly archied outlines
dilated to an obliquely spreading orilicial border. Wall throughout simple and devoid of structure, or with
scareely discernible “primary™ veticulation.

Length 210 4—230 g, oral diameter 51 #=03 p, aboral diameter 30 p—31 4. A longer form {forma
fonga) is considerably lengthened, 24§ #~—280 4, with an oral diameter of 49 p—357 fo and an aboral dia-
meler 820—34 «. It is all together a characteristic feature of the present and the following species, as

also of the species of the next following genus,
that the length of lorica is considerably vary-
. ing, while the diameter and the shape keep
much more uniform.
Port Alice, 12, 14, 15, 16, 18, 20, 923, 25,
26, 28, 29, 31, 33, 136, 38, 40, 19, 16, 35: 124
(0m,, 200 m.—100 m., 500—120 m., 275 m,
wire), 152 (9350 m. wire), 156 (230 m. wire,
950 m. wire), 158, 160 (¢ m., 100 m.—30) n.J,
161, 163 (0 m., 80 m.—0), 170 (20 m.—0,
80 m.—20, 1000 m.—195), 174, 175 (30 m. wire,
3530 m. wire, 1150 m. wire,), 181, 182 0} m.,
545 m. wire), 183, 184 (Om., 945 m. wire), 183,
186 (245 m, wire, 1145 m. wire, in salpwx), 187
2 (945 m. wire), 192 (515 m. wire), 194 (0 m.,
4 T4Hm. wire), 196, 197,198, 199 (0 m., 30 m., —0,
Y 1 200 m.—80, 945 m. wire), 200, 202, 204, 206
1 3 (1945 m. wire), 209 (80 m.—33, 200 m.—85,
Fig. 1. {Lorica of) Tintinnas lusus-nndae Entz; L SL 16, In this ang 1945 mu wire), 210, 213, 218, 221, 223 (1945 m.

many of the following figures the optical section is shown at the right wire) Gibraitar. Never nuwmerous and vepy

side only, in others ut both sides or at the left.  Fig. 2. Tinlinnus hiesis- ' '

undae Yntz., par, nbualosns (Ostf.); %, St 79, Fig. 3. Tintinnus tusus-  often but singly.

undae Entz., var. elegens . var.; %%, St a8, Fig. 4. Tintinnus Iusis-
undae Ents., var. macilentus 1. var.; #00 St182, 345 m wire,

‘This species was discovered by Extz at
Naples. Otherwise it is widely distributed in
the Atlantic, from 41° S (6° E), trough the warmer regions to the northern part of the Florida Current,
but in the colder northern waters seems to be replaced by the following variety. Also widely distributed
in the Indian Ocean: in the Pacific it was laken at New Pomerania (Braxot 1907).

Var. tubulosus (Ostf.) (Fig. 2).
Tintinnus fﬂb"ll’)ﬂ.ls Ostenfeld 1849 a, p. 63, 1899 b, p- 439 tig. f (p. 4370 Tintinnus usus undue Daday 1887 pl. 18, figs. 3, 14.

Lorica quite evenly and slightly narrowing from the mouth (o the posterior end, with {(almost) per-
fectly straight lateral outlines. At the oral aperture a more or less distinet, narcow, almost divaricated
border. Considerably smaller than the main species, lenglh %4 —150 o, diameter of mouth 32 -4 g,
of the posterior end 21 u—36 .

This smaller form is less frequent in the Mediterranean, I have only noted it for sts. 14, 25; 79,
80, 91, i. e. for two stations (in the Adriatic and ofr Naples) in winter, hesides for the Bavs of Cadiz
and Biscay in June. In our northern waters it is the most frequent form, uswilly the only form present,

very rare on the west coast of Norway and in Skugerrack, in the open sea to 64° N,
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Var, elegans n. var. (Fig. 3).
Sls. 23, 28, 24, 31, 33, 36, 38, 42: 01, 126 (275 m. wire), 182 (345 m. wire), 184 (945 m. wire),
186 (in Salpae), 199 (200 m.—80 m.), 206 (0 m., 1945 m. wire).

Lortca towards the mouth dilated — as in the main species — with arched outlines, with an
obliquely or transversely outwards directed orilicial border or rim, then ol equal breadth to the middle
or somewhat farther, and then again narrowing towards an unwidened or rapidly somewhat widened
posterior end.

Length 147 p—190 4, diccter of mouth 37 —353 pr, diameter ol the aboral end 20 =3 .
This beautiful form ts somechow intermediate between smaller forms of the main species and lhe

following variety. It varies considerably in length and width.

Var. macilentus n, var. (Fig. 4).
Tintinnas tusus undae var.c and T fraknoi par. e, Brandt 1906 —1907 pl. 63, figs. 12, 16, 19, 20. 7% emarginalus par. b, Brandt 1906
pl. 65, fig. 15.

Lorica above more or less evenly and conieally dilated by almost straight laterally oullines and
usually spreading (narrow) ovificial horder, then considerably narrowing, in the lower hall frequenlly of
almost equal breadth to the very end, or here again somewhal wider.

Length 142 4290 4, diameter of mouth 39 4—>54 w, diameter of the aboral end 23 p—-26 u.

BraxnT's two forms, which are somewhat similar to the preceding variety, but of a less regular
shape (and beautiful appearance) seem to me naturally to belong lo the older and smaller species.
Braxnt (L. ¢.) refers them partly to the present and partly to the loliowing species, making a slight
dilation of the posterior end the deciding character for T. frakndii.

This last mentioned variety, which I have only noted from st. 182, 545 . wire, where it occurred
together wilh the preceding variely, I have also seen from Tortugas. Brasvr figures it from the Atlantic,
south of the Cape Verde Islands, from New Zealand and from New PPomerania.

2. TINTINNUS FRAKNOII Dad. (Figs. 3, 6).
Daday 1887 p. 528, pl. 18 fig. 1.

Lorica much larger than in the preceding species, towards the mouth more slowly and conically
dilated, usually with a narrow, but distinctly visible and spreading rim at the mouth. Downwards the
lorica is slowly narrowing, but towards the aboral end again more rapidly and distinetly dilated.

Lenglh 348 p—493 o, dizineter of mouth 62 n—68 0, of aboral end 35 —42 ;. The particular long
forms are not correspondingly broader at the ends, and may he designaled by a special name, /. clongaia
{lig. 5 h).

A shorter and broader form is

Var. latus n. var. (Fig. 8).

The smallest diameter ol the lorica is situated farther from the aboral end, and the lorica is more
gradually dijated helow.

Length 353 p—404 4, diawmeter of mouth 74 =79 ., of aboral end 51 g—37 j, minimum diameler
38 47 .

This is a common warm-waler species which was taken at nearly all stations in the Mediterranean,
in winter from the innermost stations to Bay of Cadiz, in summer from the north-western coasl of Portugal
(st. 81, 100 m. wire) to the Sea ol Marmora, in the surlace as well as helow. It was generally present in
rather small numbers, especially in winter, when it only occurred at st. 16 (Eastern Mediterranean) in

2'
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somewhat greater nwnmbers, In the Bay of Cadiz in February it was only presen( in small numbers o
save at sL 53, but appearing again near the south coast of

st. 68, being absent in the Atlantic Current,
» 8% on the south-west const of l’ortugal

Spain. During the summer eruise it was taken abundantly at sts. 87
ating species (of Tintinnids) — as well as in the Bay of Cadiz, also there

— being there the predomin
8, close to the Straits of Gibraltar, in June. The transference

the predominant specics at sts. 94, 95 and 9
an waters seems at Lhis time fatal or difficult, the species immediately becoming very

to the Mediterrane
along the African coast. From st 112 for-

——— scarce and often lacking
o ‘ wards, it is, however, present nearvly everywhere, generally sparsely,
T w : o sometimes (at st. 131) in great nunbers. During the return vovage
' / | ; fw__'_/" it was again very scarce near to the Straits, being, liowever, present
/ ! f , at both stations in the Bay of Cadiz — here, at st. 231, more
! : j i numerous at deeper levels — and l'ollowing up to st. 287, ofl the
‘ } north-west coast of Portugal.
j i Is cerlainly indigencous in the Mediterranean; an immigra-
‘ 'f tion into the Mediterranean through the Straits could be traced,
' but was apparently of no greater significance. It seems lo multiply
{ in a noticeable degree at times, bul the malerial shows no proper
| ; swelling up In numbers save in Bay of Cadiz.
f o Was in the first instance detected in the Mediterranean by
; Davay, and later recorded (rom that sea by many authors. In the
' Atlantic it is common throughout the warmer regions, from 29° §
| / k to 33° N in the Florida Current and probably farther north. It is
also widely distributed in the Indian Ocean and in the Pacilic.

l 3. TINTINNUS INQUILINUS (0. F. Mall) Schrank (Fig. 7).

Trichoda inquitina O. F. Mall. 1786 (p. p.2). Tintinnus inquilinus Daday 7. 528,
pL '8 fig. 27 Braudt 1906/7 pl. 65 fig. 14 C'T. lusus undae var, o tubulosa™).

Sk
Fig. da. Tintinnus fredonoid, Dad., main species;

TELSE 152, 950 m. wire, Fig. 5b. Tinlinnus

[rukndii Dad., f. clongatu n, £ %L St 153, . . . . . .
pUmow. Fig 6. Tintinnus fraknoii Dad., Lovica — in the two specimens which I saw in the material
oar lafus n.ovarg 7300 St 152, 930 m. wire, . ar v - .

o of the “Thor” — slowly harrowing from the mouth to near the

I'saw it only from st. 28 and from Salpae, taken at st. 186,

This species, which I have not met wilh otherwise, is presumably a neritic one:

aboral end, where it is rapidly constricted lo a short tubular portion, only hall as — .
wide as before. :
Length 89 p—9%4 n, diameter of mouth 36 p—40 4, ol uboral end 19 0—21 g, I
]
1

it is reported lo occur frequently fixed between the selae of Chaceloceros. According to | {o
PaviLiann (1918 p. 44) this may also be the case with Tintinnus lusus andae, which | N //
. . ) ) i o
is also stated sometimes to occur fixed lo Hemiaulus. i, T
Fig. 7.

inti ] Tintinnus ingailinus

Tintinnus emarginatus Bdt, T. angustatus Dad., T. datura Bdt, (0. F. MalL) Sehrank :

. . . . B[ ain Sy @,

These three species are also recorded from the Mediterranecan, the firsl and the ot 186 b “t“l.],’;‘

ANDT 1007}, the second deseribed

last mentioned as taken by Lonyax~N at Messina {(Br
I have seen none of them, but should be inclined to

by Danay (1887) us u new species [rom Naples,

believe that the first one, only differing from 7. frakndiii
regular oral and ahoral apertures, might only be an artificial form of ihe latler species, produced by

shrinkage in certain mounting or preserving substances (see T. undatus, under Salpingella acuminata p. 14).
The second, T. angustatus, seems only to be a form of T. inguilinas, the third, however, T. datura, looks

in the possession of longitudinal plicae and ir-
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more like a well distinguished species, diflerent from 7. frakndii in having considerably cievaled tong-
itudinat plicae, remarkably large oral bul small aboral, aperture and two macronuclei (7; Laiciyany
1911 p. $84 finds 4 or 3).

SALPINGELLA n. gen.

Lorica dilated above to a more or less trumpet-shaped anlerior porlion, then more or less long
tubular, below plicale and narrowing to an open aboral end of very small diameler, Wall of lorica as in
Tintinnus, but generally more or less thickened at he dilated mouth, here showing more or less developed
or thickened limiting lamellae.

The animalcule has two macro- and two micronuclei.

1. SALPINGELLA ACUMINATA (Clap. el Lachm.) (Figs. 8, 9).

Claparéde et Lachmann 1838 p. 199, pl. 8 fig. 5. Tintinnus Mobii Braodt 1896 p. 30: T. sceatus Brandt Lo p. a1, phod fig 12,
Brandt 1906 pl. 67, figs. 2—6, 10, 115 T. acuminatoides Laackmann 1911 p. 480, pl. L fig. 6.

Sts. 11, 14, 16, 18, 23, 24, 25, 26, 27, 28, 29, 31, 33, 35, 38, 40, 45, 53, 68; 80, 81, 92, 198 (275
m. wire), 129 (600 m.—0, 1100 m.—0), 134 (75 m.—0, 125 m.—73, 200 m.—123), 152 (950 nu. wire), 126
(250 m. wire), 170 (8¢ m.—20, 200 m.—83), 173 (350 m. wire, 1150 n. wire), 182 (345 m. wire), 184 (045
m. wire), 186 (245 m. wire and in salpwe), 187 (945 m. wire), 189 (945 m. wire), 194 (0 m., 1145 m. wire),
199 (200 m.—80, 945 m. wire), 209 (80 m.—33, 200 m.—85, 1000 m.—200), 218, 220, 234 (256 m.—(,
200 m.—95, 700 m,.—200). .

This rather common and widely distributed species is very varying. The forica was at first figured
with an acute and closed posterior end (CrLararipE et Lacmayaxs L e, Extz sen. 1885 pl. 14 lig. 13),
which is easily comprehended, this posterior end heing pallid and inconspicuous, especially in certain
mounting substances. This caused the establishing of the new name 7. Mibii; a form with a closed end
was never found. The lorica, however, varies considerably in length, in the development of the anterior
dilated portion and in the degree of thickening there, in the diameter of lorica, in the length of the
posterior, plicate portion, as well as in number and length of the plicae. These variatlions may occur in
allied forms from the same locality; there are, however, also considerable differences hetween forms [rom
warmer and forms from colder regions. On account of these great variations, in the northern waters as
well as in the Mediterranean, 1 have thought it most convenienl (o trv to gather the more important
forms under a common name; the distinction of species being otherwise more or less arbilrary and vague.

In this comprehensive sense the species is spread almost over the whole Atlantic, from about 18 $
{(German South-Pole Exp. % 1903) to 80°N (13°E). It is also known from the Indian Ocean, [rom ils
antarctic regions (German South-Pole Exp., Gauss-st.), as well as from iis tropical area (CrLeve 1901 d,
Brasvr 1907). Also taken in the Pacific on the coasts of Japan (Oxamunra 1907).

The main species (CLararipe et Lacuyany Loc., see Jorarxsex 1809 p. 8, pl. [ fig. 1, and Braxot
1907 p. 388, p. 66 lig. 3) which is common in the northern temperale regions of the Atlantic, though
generally scarce, seems not to occur in the Medilerranean or only exceplionally and in doubtful forms.
In the material of the “Thor” I have only from one or two stations (134, 200 m.--125 m.; 152, 950 m.
wire) and singly seen a form which [ might refer with some dounbt to the main species. When Braxnr
(l. c. p. 389) reports this form [rom mwany localities in the warmer regions of the Atlantic (Sargasso Sea
and North Equatorial Current) this is certainly caused by a different definition of lhe main species in
regard to the following subspecies. This may also be seen from the dimensions quoted by BraxpT; he
states the length of lorica in the main species Lo be 200—370 0, whereas I myself rarely found as much
as 300 u, exceptionally 310 p.
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Subsp. glockentogeri Brandt (1907 p- 390, us var, plo67 figs, 7. 8, pl. 68 figs. 1--3).

Lorica of greater length than in the main species (232 54— 433 o usuadly over 300 0) disnmeter of
mouth less greal, horder markedly spreading or mostly recurved, wall (ahove) usually less or fainlly
thickened. Younger(?) loricae apparently have a less broad and less spreading riim of mouth and faing,
il any, thickening of wall.

The whole muaterial of the “Thor”, only the couple of individuals ahove menlioned excepled,
belongs to this suspecies. There are, however, two [orms, or series of torms, which are as a rule Lairly
e easily distinguishable. One ol them answers o the first figure in Braxnpr,
w quoted above, pl. 67 fig. 7 = pl. 68 tig. 5; it may therefore be considered
J the type of the subspecies. The other is

Differs from the type of the subspecies in having almost straight
plicae, extending farther upwards and giving the lorica the appearance
ol being very gradually narrowed towards the aboral aperture, The

| f
/ g Var, attenwvata n. var, (Fig. v).
L

oral rim is also usually or very [requently only spreading (divaricate
or slightly upwards directed, almost as in the northern main species),
not reflexed. Sometimes the upper half of the lorica is slightlv wider
than the lower, The plicate part below nearly always makes more (han
“3 of total length, while in the tvpical form of the subspecies, var.
' glockentigeri s. str., it is shorter, usually less than Y.

Length 255 n—433 pr, diameter of mouth 30 42 i, diameler
of lorica in the middle 1 p—25 40, ‘number of plicae 5 or 6, the exact

—

R

‘( number being somewhat uncertain.

This variety, which is the most frequent Mediterranean form
of the present species, answers very well to the figure 2, pl. 68 in Braxnr
(l. ¢.), from New Pomerania, and to figs. 3, 4, from Messina, It is con-
! siderably varying in the respects mentioned abhove, and may scarcelv

J‘f be considered quite distinet from the preceding form; it is, however,

i I\ :’{J nearly alwavs easily dislinguished. Tinfinnus acuminatoides Laackm. (1. ¢.)
\l : answers in part to certain forms of (he present variety, f.i. his fig. 7

% ‘)/ on pl. L, var. secala Laackm., with a very short tubular antapex; this
s “species”, however, scarcely possesses any other distinguishing character

©

Fig ~ Salpingelia acamineia (Clap, ¢t in comparison wilh his other species, Tinkinnus acaminatus and T, glocken-

et ;E{h“‘r,’ "i’{ﬁ;‘)‘;}';ffﬁ;’;{:' (l:‘rifn”;:;}l togeri, than the narrow, lrequently more or less upwards directed rim
v et lachm.), (subsp. glockentogeri o moulh, a variation also oceurring in the other forms and very pro-
Rt mar. atlenuaia 1. var,; 950/ 0 Gt oug, . . ) )
oot Salpingella decurtata n_sp.; 0/ bably connected with the less pronounced thickening of wall. If such
St 26. a form, narrower and with a more upward directed rim, should prove

to be nol only an aceidental one jt might he relerred lo as var. acuminatoides.

The animalcule of var. atlenuata, as well as of the other forms of the present species, has 2
roundish makronuclei and presumably 2 micronuciei.

Occasionally and singly a striking form of this species, L undata Jorarssen (1900 p- 95 as var.),
is met with. I cannot follow BrannT (L e p. 391, pl 67 figs. 286, 10, 11), in considering this form g
senarate species; on the contrary, 1 have got the impression that it iy only an accidental form, probahlv
or ;artly an artificial one, caused by the collapsing of the stiflly expanded orificial rim (by certain pre-
eming or mounting fluids or less effective thickening). It is suggestive in this connection that this form,
wikoin irregularly plieate or appavently coarsely dentate orificial rim, of a smaller diameter than usual,
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is met willh in the northern lorm, as well as in the subspecies glockentigeri and ils 2 (or 3) lorms (see

also Laackmany Loeo plo Lo lig. 5).

From the winter material of the “Thor” the present species proved to be spread throughout the
explored regions of the Mediterranean, occurring in all at 18 of the 37 stulions, most frequently in the
Tyrrhenian Sea — where only absent at lwo stations — very rare farther west. T was generally very
scarce, or found singly, at st. 26 present in somewhat greater numbers, optimum at st. 26 (var. atfenuala).
In summer it showed a similar distribution throughount the Mediterranean as far as inlo the Sea of Mar-
morn (in deep layers); everywhere, however, only in deeper — mostly very deep — layers, save al two
weslern stations on the coasl of Africa, in September. A considerable immigralion into the Mediterranean
from the Atlantic may be traced in January and perhaps in September.

According to the dala slated, Salpingella acuminaia subsp. glockentigeri is probably to be considered
indigeneous or, at any rate, always present in the Mediterranean in deeper lavers. It seems lo get in
from the Atlanfic from late autumn to winter, and to be able to propagate there, but disappears from
the surface in lale winter, and in summer is only present in decper layers.

It was recorded for the first time for the Mediterranean by Exvz sen, 1885 (p. 201, pl. 14 lig. 13):

his figure seems lo represent var. allenualus.

2. SALPINGELLA DECURTATA n. sp. (Fig. 10).

Sts. 11, 14, 26. 28, 29, 31, 33, 40, 35, 68; 156 (250 m. wire), 184 (945 m. wire), 186 (245 m. wire
and in Salpm), 196, 199 (200 m.—80), 206 (1945 m. wire), 216, 218.

Besides the large and very long forms belonging to the preceding spectes, a very simall one occur-
redl more rarely in the Mediterranean (samples). Lorica similar in form to that of Salpingelld acuminata,
but less dilated above, with a narrow and outward bent rim of mouth, without a thickening of the wall
or with only a faint or indistinct one. The aboral aperture is very narrow, narrower than in the preceding
species, the plicate portion, however, similar in both. The number of plicae usually appears to be 1—8,
sometimes more, up to §; these numbers should, however, be considered uncertain. The plicae in all

forms of the preceding species seem to be dextrorse — as in an ordinary screw, running upwards o the
right, seen in front — in the present species they seem, however, to be twisted in the oppoesite direction.

This may, however, also be left for further verification.

Among the many individuals which I saw of this species, there was only a single one, consider-
ably larger than the usual, which might be considered uncertain and perhaps intermediate lo small forms
of the preceding species. The others were always quite distinet and obhviously different.

Length 128 u—150 o, dimmeter of mouth 16 2—23 ., of lorica in the middle 12 u—16 ;; length of
plicale portion Ys—"'4 of tolal length of lorica.

This species was relatively most [requent in the winter plankton: in summer it was (apparently)
very rare, and for the mosl part found only in deeper layers, like the preceding species. [L was always
very searce; in Bay of Cadiz it was only laken at one stalion, in February, in the Atlantic Current only
al one station in September.

As vet nol olherwise known; it is, however, so small thal it is probably mueh maore frequent

than samples taken with plankton nets would show.

AMPHORELLA Daday 1887.

Lorica closed af the posterior end. Wall as in Tinfinnus, thin and simpie (single). bul frequently
thickened above, very rarely in the middie; at these thickenings a more or less distinet outer and a similar
inner Lunelln may be discerned. separated by an intermediate laver, apparently ol o less Hro consistence,

No strueture visible, or, at most, a very fine “primary” one.
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The loricae in this genus olten or generally seem to be very light and but little rigid: they are
therefore frequently stiffened by ribs in the wall or plicae, sometimes with a thickened keel, or by a
thickened and sometimes swollen caudal appendage.

This genus Amphorella seems o comprise a greal many small species, hitherto only accidentally
met with. It is, as here interpreted, still rather heterogeneous, showing connections with several of the
other genera (Favella, Undella, Rhabdonella, Tinlinnopsis and Codonella) by corresponding, hul more primi-
tive, forms.

The animaleule seems normally to have 2 macro- and 2 micro-nuclei (Laxckmaxy 1911), answering

to what is the case in most genera of Tintinnids.

1. AMPHORELLA QUADRILINEATA (Clap. et Lachm.) Jorg. (Figs. 11—13).
Jorgensen 1898 p. 12, pl T fig. 2. Tintinnus quadrilineatus Claparéde et Lachmann 1838 p. 201, pL 9 fig. 3; T.amphorn ibid.
p. 189, pL 8 fig. 37 T. amphora Brandt 1907, incl. vars. a, b {vix ¢), pl, 69 figs. 3. 4, 6, 7.

Sts. 11, 12, 14, 16, Naupaktos, 20, Taormina, 24, 25, 26, 28, 29, 31, 33, 36, 38, 39, 55, 62, 66, 68,
689:; 79,80, 126 (275 m. wire), 129 (80 m.—0 m., 600-—0, 1100—0}, 152 (250 m. wire, 950 m. wire), 154, 136
250 m. wire, 950 m. wire), 160 (200 m.—100 m.), 163, 167, 170 (80 m.—20 m.), 175 (350 m. wire), 185, 186
(245 m. wire, 1145 m. wire), 187 (945 m. wire), 189 (945 m. wire), 194 (0 m., 1145 m. wire), 204 (1145 .
wire), 206 (0 m., 1445 m, wire), 209, 210, 215, 216, 218, 229, 231 (0 m., 1145 m. wire), 234 (25 m.—0 .,
100 m.—25 m.).

This species, widely distributed in temperate and warm seas, is now usually recorded as Tintinnus
(or Amphorella) amphora, and 1 have myself (I. ¢.) pointed out that the latter species of CLaPaARi:DE et
LacHMany may probably be the same as their Tintinnus quadrilineatus, established as a new species at
the same time. [t has, however, proved impossible to identify any Tintinnid occurring on the west coast
of Norway with their figure quoted. Also, they state its length to be 200 #—300 u, which is considerably
more than the length of the greatest Norwegian forms. No corresponding form is found anywhere at all,
The only safe specific name is therefore quadrilineatus; the corresponding figure in Craparipr et Lacu-
MANN answers very well to the Norwegian forms, also in regard to dimensions (according to the magni-
fication staled).

Dapay (1887) figures from the Mediterranean two forms (pl. 18 figs. 4, 3). Strange to say, he has
not seen the three, well-defined longitudinal edges, so characteristic for this species, though he considers
lig. 5 to be Amphorella gquadrilineata. This figure of his is, however, so different from our Norwegian
species that 1 have previously (I. ¢.) found it necessary to establish this form as a new species, Amphorellu
dadayi, whereas his fig. 4+ obviously represents a form of the true Tinlinnus quadrilineatus.

The present species proved to be rather [requent in the Mediterranean, particularly during the
winter cruise, when it was present at 18 of the 37 stations there, though nearly always but singly or in
very small nombers. It was relatively most frequent in the Tyrrhenian Sea; here also in somewhat greater
numbers at two northern stations (31, 33). During the summer cruise it appeared sporadically throughout
the Mediterranean, as far as into the Sea of Marmora, (in deeper layers), but proportionately les frequent
than in winter, taken in all at 22 of the 102 stations, and nearly ewerywhere found for the most part
only below the surface. Also in summer it was everywhere scarce, whilst at st. 80, in Bay of Biscay, it
was rather plentiful.

In the material in question only a faint trace of immigration into the Mediterranean from the
Atlantie, in September, is to be seen (present at st. 218 on the coast of Africa); in June the species was
absent all the way from the Bay of Biscay to the Tyrrhenian Sea, and in February it was certainly pre-
sent in Bay of Cadiz (almost ewerywhere), but absent in the Atlantic Current along the north coast of
Africa. It is probably but rarely that it gels safely in through the Straits (in Yate autumn?) and may there-

fore be considered an indigencous Mediterranean species,
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This is also apparent from the fact that it occurs in two rather different [orms, conuected by rare
intermediate ones. One of them is a larger form (fig.

11), answering very well to Tinlinnus amphora var,
brasilfensis Laackm, (1911 p. 485, pl [

. fig. 11), but also to the figure of 7. quadrilineatus in CLapaning

et Lacamany, at any rate sulliciently 1o permit its being referred to the typical form of this widely
distributed species. The special name var. brasiliensis ought, at any rafe, to be abandoned — if not used
as « brasiliensis for the main spectes — its distinguishing character, a vesiculous inward “dilation of the
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Fig. 11. Amphorella quadridineata (Clap. et Lachm.); %%, St. 26. a. Loriea resting on a fuce. b. on an edge. Fig. 12, Amphorelic
‘fuadritineats (Clap. et Lachm.) par. minor . var.. %, a st. 26, bost. 38, Fig. 13, Amphorelly gquadrilineata (Clap. et Lachm.);
0L St380 & smaldl, deviating form. Fig. 14. Amphorella lauckmanni w. nom.; %%, St 186, in Sulpw. In fig. b the inner op-
tical longitudinal seetion is shown. e showing the supposed shape of u cross-section of lorica in its lower portion. Fig, 15,
ella felragona . sp.; ™9/ St 206, 945 m. wire. The (inner} optical longitudinal section is shown,
(Clap. et Lachm.) Dad.; %%/ St 25 Fig. 17. dmphorella pyramidata n. sp.; %', S{. 186, in Salpxe.  Fig. 18. Amphorelia infumes-
cens nLspa MO0 SE 166, Fig. 19, Amphorella gracilis n.sp. ad int; **%, St 187, 945 m. wire, Probubly the upper half of an in-
complete individual of Amphorelle inlnmescens, perhaps of a fortea still untinished.  Fig 20. Amphorella puchyloecns . sp.; 9
aosto 186, i Salpae; b st, 26, ¢ st 235, Fig. 21 dAmphorellu trachelimm o sp.; 30 St 206, 1945 m. wire. Fig. 22, Amphorelia quny-
tedes (Entz sen.) Dad.; %, qand b st. 186, in Salpaw; b ovar. bulbosa (Bdt.). ¢ var. bulbosa (Bdt.) st. 265 d A yenymedes £ aeofa,
SE218. Fig 23 dmphorella oxgura n. sp.; ™70 St 14, Fig, 20 Amphorella {ornlada 0. sp.; 359, St 186, in Salpee. Fig. 25, Amiplro-

refla urceolata (Ostf); %%/, St. 187, 945 m. wire. b the supposed side view; not figured by means of camera Jucida,

Amphor-
Fig. 16, Amphorella steenstrupi

inner lamel” heing only un oplical delusion, [requently seen in larger forms of the present species and
caused by the slightly irreguiar shape and oblique position of the traneate, triangular anlapex, in con-
nection with w strongly protruding longitudinal edge.

The Dunish Ocennographical Fspedition, 1, J, 0L 3
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The other Mediterranean form (fig. 12) ts much smaller, and has a more outward curved orificial
rim. Its lorica is narrower at the constriction above, but otherwise of more equal width, or even slightly
dilated below the middle, nol almost conically narrowing as in the larger form. It is most casily known
from the other form by the posterior end lacking the well delined large, triangular, truncate antapex of
that forny, but obtuse, with o small, truncale end, or often apparently somewhat rounded. It answers well
lo Tinlinnus amphore in Extz sen. 1884, pl 21 fig. 20, which he counsiders the same as T. quadrilinectus
Clap. et Lachm,, only lacking the “furrows’.

These two Mediterranean forms do not answer weil to the ligares in Dapay (1887). The smualler
one, var. minor n. var.,, is usually less than 100« in length, about 80 to somewhat over 1004 (76—
105 1) according to a smaller number of measurings, with a diameler of mouth about 40 u—46 ., and
with a secondary, often but slightly pronounced, maximum of diameter about the lower Ys—s, whilst the
larger form usually is 140 ¢—170 s (120 p—200 g, rarely still shorter), by a diameter of mouth = 30 p
or more, a mote upwards directed rim, with a secondary maximum of diameter slightlv below the con-
striction  (above), long and strongly developed plicae and a very conspicuous, truncate and triangular
antapex, 154 broad or more. LaackMany (L ¢} has stated the number of nuclei to be two macro- and
two micronuclei, whereas Dapay (1887) gave it as four macronuclei.

Favri-Fresmier (1924 pp. 110-~112, fig. 111) found that the animalcule, fixed by a short pedicle
at the truncate antapex, had when swimming a narrowly oblong shape, a slightly dilated and rather high
peristome collar with rounded lobes, “about”™ 18 membranelles, a high, “moveable™ piston and a more or
less slrongly oblique position of the peristome. The form figured bv him is the same as the greater
Mediterranean one.

In my opinion this well known form should be considered the main species. At any rale it will
be necessary to abandon the Tinfinnus «mphora of Craparipr et Laciimany as the type of species, con-
sidering that a corresponding form is not yet found, whereas the region in question has been very well
explored, Bra~xnT, it is true, figures a great Atlantie form, identifying it, without an explanation, with the
obscure species in question. I know this Atlantic form, which is very well ligured (Braxor 1. ¢ fig. 6);
it bears, however, no other resemblance to Crapanipze’s species than that of being a more lengthened
form than the usual forms of Amphorella quedrilineata. 1t differs from the figure in CLaparkpz et Lacu-
MaxN in having a broader and much more strongly outward bent oral rim, a pronounced thickening of
wall (above), a different shape in consequence of lhe secondary maximum of diameter being situated
much farther down, and a different length, being proportionately great (145 —190 «), but not vet greal
enough. [ should preprose to name this form var. brandii (of Amphorella quadrilineata).

In regard lo the figures in Dapay (1887) Laackymasy has already pointed out that the “var.
brasiliensis” answers very well in shape 1o the fig. 5 in Dapav, Wis Amphaorella quadrilineata, Having seen
the wnaterial of the Thor, T agree absolutely with Brasprt in abandoning the name Amphorelle dadayt.
the figure in Dapay being very misleading as to details (no thickening above, evenly rounded posterior
end ete.). BrRaxor lists it as a special variety; it is, however, obviously a merely accidental form, differing
from the larger of the two Mediterranean forms in its strikingly smmall dimensions (length 72 x) and a
more pronounced constriction above. [ have seen such a form or individual (st. 38), only 71 g in length,
hut generally answering lo the larger Mediterranean form as well as to the fig. 5 in Dapay (see fig. 13).

The other figure (4) in Dapay is somewhat similar to var. minor, the dimensions (in Dapay) and
the more erect orificial horder answer, however, better to the larger form,

Both Mediterranean forms were present in winter as well as in summer, the var. minor chiefly
in the inner regions as well as in the northern and north-western, the larger predominant or present
alone outside the Mediterranean. During the summer cruise, the species heing very rare at the surface,
but frequent in deeper lavers, var. minor was always apparently the only superficial form, while the larger,
the main species, was found partly alone in the deeper waters, partly fogether with v, minor.




On this accounl it scems to me possible thal the smaller form, v. minor, is a specinl warm-waler
form, indigeneous in the Mediterrancan and perhaps wholly ov partly (1. e. originally) developed from in-
vading larger forms, as particularly adapled for life in the surface. The larger {orms, probably to a great
extent only recently innmigrated inlo the Mediterranean [rom the Atlanlic, are in summer only present al
decper levels, particularly in the Easlern Mediterranean where they were found al nearly all slations
where deep water samples were taken.

This species has a wide distribution in northern temperate waters, though generally oceurring in
very small numbers; lhe German “Pl:mkl()n-[':xpedilinn" (1884) found it, however, abundantly in the
Eastern Irminger Sea, south-southeast of Teeland, Otherwise it is known from numierous localities of the
warmer and temperate Atlantic regions, all the way from 24° S, exceptionally 4275, until far o the north.
It is recorded for the Indian and the Pacilic Oceans, but not for their cooler regions. It was already re-

ported [or the Mediterranean by Extz sen. (1884).

2. AMPHORELLA LAACKMANNI n, nom. (Fig. t4 p. 17).

Loriea beautifully urn-shaped, somewhat protracted, slightly and gradually dilaled towards Lhe
mouth, with maximum ol dimmeler about at the lower '/s; at the posterior end truncate. Lorica aculely
quadrangular on account of four alary plicae, partly extending along the whole length, partly consisting
of a longer portion, extending from the lower end up towards the constriction above, and a shorter upper,
from tie orificial border downwards, Lhese two portions, apparently. nol running exactly over inlo each
other (sec lig. 14a). On the optical cross-section (lig. 14¢) the sides ol loriea appear concave (outwards);
in side view, two strong inner ribs or lines, with double outlines, appear, corresponding to the optical
longitudinal section.

Length 66 ¢, diameter of mouth 20 u.

Only a couple of individuals seen, in stomachs of Salpae from si. 186 (Ionian Seu).

This species is so strikingly similar to the socalled Tiniinnus amphora var. dadeyi LiaCRMANN
(1911 p. 486, pl. L lig. 12) that T must provisionally consider hem synonymous, in spile ol several
noticeable differences, according to Laackyany’s description and figure. He finds 8 plicae, distinetly run-
ning from mouth to posterior end, but “not exactly straight”, and describes the end of the lorica as ob-
lusely pointed. By the very few individuals seen it is very well possible that the number of plicae may
hecome greater on account of intermediate ones being developed, or perhaps the two groups of upper and
lower plicae may pursue their ways without merging inte each other.

LirckMaNN's species is somewhat smaller than the Mediterranean (length 54 4). It was found i
plankton from $t. Helena (German South-Pole Exp., '/» 1903).

3. AMPHORELLA TETRAGONA n. sp. (Fig. 15 p. 17).

As o habitus very similar to the preceding specics, but dilferent in having a strongly dilated amd
oulward curved mouth, as well as a lerica, not distinctly urn-shaped and with a very short poslerior
point, truncate at the very end. The “ribs” appearing on the optical longitudinal section, as well as the
four alary plicae, are so similar to those in the preceding species that the present immediately gives the
impression ol being only a larger lorm of the same. Nevertheless, the difference is so considerable that
they must provisionally be considered different species.

Length 123 s, diameler of mouth 47w As in the preceding species a (distinet) thickening of wall
is lacking.

I believe also to have seen a lorica with 6 alary plicae.

St 206, 1945 m. wire (Balearic), singly.

3
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4. AMPHORELLA STEENSTRUPI (Clap. el Lachm.) Dad. (Fig. 16 p.17).
Daday 1887 p. 337, pl. 18 figs. 0, 21, Tintinnus steenstrupi Claparéde et Lachmann 1888 p.2on, ply fig. o,

Sis. 12, 18, 25, 28, 27, 23, 20, 31, 33, 38, 39, 40, 35, 60, 66, 68, 69; 79, 80, 95, 96, 97, 109, 199
126 (275 m. wire), 137, 140, 152 (250 m. wire), 186 (in Salpwx), 190, 204, 206 (1945 m. wire), 210, 213,
229, 231 (O m. and 1145 m. wire), 234 (0 m., 25 m.—0 m., 1040 m.—25 m.), 235, Lishon.

Wall of lorica, as in Amphorella queddridineata, more or less strongly  thickencd above, Length
remarkably varving, which is also emphasized by Braxnr (1907); the Mediterranean specimens are through-
oul much shorter than the northern, longer lorica being, however, occasionally met with also in the Medj-
terrancan. Otherwise a rather constant species, particularly as (o development of the lower end, which s
short and breadly conical, with the lateral outlines nearly perpendicular to each other, the extreme
end rounded.

During the winter crnise il was very rare and searce in the Eastern Mediterranean, only noled
for two slations; in the Tyrrhenian Sea it was, however, frequent, being present al nearly all stations,
though bhut singly or in very small numbers, only at st. 31 somewhat more numecrous, Farther (o the
west it was (apparently) lacking until some few stations near the south coast of Spain, whilst oulside
the Straits it was present at 3 of 3 stations in Bay of Cadiz. No immigration into the Mediterrancan
from the west seems traceable in February (nor in January),

During the summer cruise it proved Lo be very rare cvervwhere in the Mediterranean, in all only
present singly at 4 stations in the Eastern Mediterranean and at 8 in the Western. In Bay of Biscay it
was inel with in greater numbers in June at sts, 79, 80, but in Bay of Cadiz (in June) scarce, whilst in
September it was present here at hoth stations. Along the coast of Africa it was only taken at st. 109 (in
June), so that there is only a faint trace of immigration into the Mediterranean from the Atlantic in June,

The lortca figured belongs to the shorter form; its length was 117 4, diameter of mouth 0 .
The northern forms are on an average abouat 50 %o longer, up to 200 /0 and more.

The longer form, more answering to that occurring in northern waters and in the Atlantic, was
seen fromn st 152, 945 m, wire, and is otherwise only noted for st. 31, here logether with the short form,
and for st. 206, 1945 m. wire.

This species must very probably he considered indigenous in the Mediterranean; remains of (he
animalcule in the lorica were occasionally seen. Presumably it gels in occasionally from the Atlantic
(in late autumn?), may keep alive in the Mediterranean for some line and perhaps mulliply, giving rise
to the development of the shorter forms, which are predominating. But it does not seem to thrive
easily in the Mediterrancan waters, at any rate in summer, being gencrally very scarce.

It was first reported from the Mediterranean by Dabay 1887, from Naples, later from the Aihoran
Sea in February (Creve 1903 b), from Syracuse (Lonmany 1903, 1908) and from the northern Adriatic
(Ex17 1909, Lasckyaxy 1913, Turoboro 1922).

Otherwise it has a wide distribution in the Athantic and in the Indian Oceans, in the former from
£6° 5. to the Barents Sea, seeiss, however, allways to occur sparsely.

3. AMPHORELLA PYRAMIDATA . sp. (Fig. 17 p. 17).

A small species with a thin-walled lorica, a proportionalely wide, semi-ereel mouth, distinctly off-
¢l from the lorica and forming a sort of collar, yvet without an inward protruding rib at ils hase. Wall
omewhat thickened {rom this base in an upward, as well as in a downward, dircction. Lorica slowly
arrowing in the lower hall to an offset, low conical and very thin-walled portion, @t the very end with

slightly protruding mamilla. Length 54y, diwmeter of mouth 28 e

From stomachs of Salpae, st. 186, singly.
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6. AMPHORELLA INTUMESCENS n. sp. (Fig. I8 p. 17).

Lorica long and narrow, thin-walled, with exception ol a shorler middle porlion which is thickened,

rging slowly and very gradually into the thin-walled parts above and below. Above, towards the moath,

me

the lorica is more rapidly dilated, but without a distinetly offset collar and wilhout a thickening of the
wall. Below the median thickening of wall the lorica is slowly narrowing, showing a lew — presumably
four — long and not very conspicuous longitudinal plicae or striae. At the posterior end (apparenily)

rounded and very thin-walled (perhaps anfinished).

The figured individual was 198 4 in length, diameter ol mouth = 37 x.

[ only saw two loricae; the second, not figured, was open helow, not very far below the charac-
teristic median thickening, which was identical with that in fig. 18. This lorica gave Lhe impression ol
heing broken ov unlinished.

SL 156, 250 m..wire (fig. 18); st. 152, 250 m. wire.

This species and the preceding one being only obscrved as emply lorvicae, it is not altogether
cerlain thal they really belong lo the Tinlinnids. The laiter species recalls Stichotricha inquilinus Enlz sen,
(1884, pl. 24 fig. 22), Amphorella inquilina Dad. (1887). Semewhat answering in shape is also Tinlinnus
amphura Clap. et Lacho,

1 have nol lried to identify my species with Extz's, lhe latter being figured with a thickened,

double eral portion (perhaps after fission?, compare fig. 79 below).

7. AMPHORELLA GRACILIS u. sp. ad int. (Fig. 19 p. 17),

[s probably an unfinished lorica belonging to the preceding species. [ will, however, designale it
by a special name, in order to draw attention to il. It is perfectly similar to the upper '/s of the lorica
in the preceding species; there is, however, (still) no trace of the peculiar median thickening of wall. The
lower end was apparently exceedingly thin-walled; in such a case it is very difficult to decide whether
the lorica is really open below or not. The two striae fignred may answer to lliose in the preceding
species; it is again very difficull to make out whether they are sitnated on one or both sides (the foremost
or the hindmost),

If this really is an unfinished lorica ol {he preceding species, it will prove that the formation of
the lorica lakes place from the upper to the lower end.

St. 187 (Ionian Sea) 945 m. wire, one lorica.

8. AMPHORELLA PACHYTOECUS n. sp. (Fig. 20 p. 17).

Sis. 95, 26; 186 (in Salpae). Everywhere singly.

Lorica heaulifully calvciform, below acuminate and ending in a solid, spine-like caudal prolonga-
lion. Wall thick, with rather well developed limiting lamellae; it is particularly thick al the base of Lhe
dilated oral porlion, then decreasing in thickness downwards to the posterior end. On one lorica line
longitudinal striae (or plicae) were seen (fig. 20 ¢), equi-distant as in A. ganymedes.

The thickness of wall is considerably varying; specimens from stomachs of Salpae had often a
rather thin wall and a lesser thickening of wall below the mouth.

Total length 98 u~-104 ¢, length of caudal prolongation up lo 12 4¢; diameler of mouth 32 p—34 p.

At first I mistook the proportionately thin-walled individual figured in fig. 20a for Amphorella
aculee Sehmidt (1901 pp. 184, 183, fig. 2), a species which is different from the similar A. quadrilineata in
having a pointed posterior end. Later [ found the more thick-walled individuals, which as to constitation
of wall strikingly recall species of Undella. This latler genus has, however, much thicker lamcliae, separated

through a layer which Braxpr reported as showing a fine primary struclure. The corresponding layer in
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the present species gives lhe appearance ol being ol firmer texture, not so dilferent from the lamellae,

which also are less distinetly limited inwards, whilst in the genus Undella this intermedijaie layer — ¢
really always tilled by a solid substance — seems to be mueh less consisten!, he inner lamellac in some

cases casily becoming detached, A very ltne “primary” structure belween the lamellae must he difficult
lo distinguish from a similar struclure of the lamellae themselves,
This species is as vet otherwise unknown,

9. AMPHORELLA TRACHELIUM n, sp. (Fig. 21 p. 17).

Lorica of a striking shape: above a collar-like oral rim, distinetly set ofl, at its hase strongly
spreading, then ascending. Lorica proper is slowly narrowing downwards, then more rapidly passing inio
a vather long, acute caudal prolongation. Wull apparently simple (single) and rather thin (bul rigid), at
the collar nol or very slightly thickened, showing on its outside line longitudinal striae (or plicae?),
nearly parallel and equidistant.

Total length 96 u, of collar 15 py dinmeter of moutly 42 t, al the base ol collar 25 #; caudal pro-
longation about 26 1t

On one lorica a few agglulinated foreign bodies were seen.

St 208, 1945 m. wire,

May be synonymous lo Tintinuus conicus BdL (1907 p. 113, pl. 69 fig. 10), Irom the Guinea Gur.
rent and the South Equatorial Currvent,

10. AMPHORELLA GANYMEDES (Eny sen.) Dad. (Fig. 22 p. 17).
Daday 1887 . 339, incl. var. eylindrica p. 340. Tintinnus ganymedes Iintz sen. 1884 p-409, pl, 24 figs. 17, 18; Brandt 1307 p. 413,
pL 70 fig. 2. T. hulbosus Brandt 1. ¢. ligs. 4, 5, inel. var. a, p. 413, fig. 3.

« lenuicanda: sts. 68, 69; 126 (275 m. wire), 186 (in Salpee); 199 (200 m.—80 m.), 212, 218.

var. bulbosa: sts, 14, Naples, 26, 28, 20, 31, 33, 39, 40; 152 (250 m. wire), 186 (in Salpwe), 194
(1145 m. wire), 204 (945 m. wire), 206 (1945 m. wire), 209 (945 and 1945 n. wire), 246.

Lorica thin-wailed, rather narrowly poculiform, usually slightly dilated lowards the mouth and
here showing 8-—12, slightly oblique ribs, running downwards [rom the border of mouth -— where sironger
— o upper "i—Y3 or slightly more, where they gradually disappear; sometimes there are fainter and
shorter, intermediate, ribs (see fig. 22¢). In a downward direction the lorica is narrowing slowly, helow
passing over into a very varying caudal prolongation, which may be rather long, of equal hreadth and
rounded at the end (see lig. 22a and Extz I, ¢.), or shorter and swollen up lo a spherical end (see fig.
22h, Dapay L ¢, fig. 18 and Branor L c. fig. 3), or again evenly attenuated to a narrow and acute caudal
prolongation (see lig, 22 d),

[s remarkably varying, partly in regard to the development and number of the thickened striae
or supporling rihs in the upper parl of lorica, partly and especially as Lo lenglth and development of the
caudal prolongation. BraspT has two species, Tintinnus gangmedes “Eniz” (BuannT L ¢ fig. 2), answering
to my lig. 22 ¢, only with a single point at the lower end of the sphere, with var. a Braxort (1. c. fig. 3),
my fig. 22 b, as well as fig. 18 in Dapav (1887).

[ have got the impression that there are many forms, not permilting an unconstrained grouping
inle Braxot's (wo species, Taking no regard to the varying of striae one might provisionally arrange the
forms mentioned into two varielics (a main species and one variety), « lenuicanda, with lwo lornts,
L obfusa (fig. 22 a, answering to the lig. in Extz 1. ¢) and f. acula (fig. 22d, Braxpr's 7T, ganymedes), and
var. bulbosa (Bdt.) (lig. 22 b, ¢).

Amphorella genymedes proved, on the whole, to be rare in (he Mediterranean. During the winter
cruise it was laken [requently, but sparsely, in the Tyrrhenian Sea and near to the horder ol the Ligurian,



otherwise, however, only at st. 14 in the Adriatic. In summer it seemed to be almost exclusively present

in deeper layers, to the east as far as to the coast of Barca, only noted for bwo surface samples (sts, 212,
918, « lenmicanda). In the Bay of Cadiz it was only taken in February, sparsely at two stations. In Sep-
fember it was present (as « fenuicaunda) at the st 218 near the coast of Africa, which may be suggestive
of a very faint immigration into the Mediterranean from the Atlantic of the main species, which also is
the forn noted from Bay of Cadiz in February. The most [requent [orm in the Mediterranean was var.
pulbosa, which perhaps may be a lheavier form, adepted for life in deeper layers.

Is probably to be counsidered endogenous in the Mediterranean, though rare and scarce and passing
over inlo deeper water towards summmer, [t is prohably partly maintained through immigralicn from the
Allantic into lhe Mediterranean, as the main species in upper layers and western regions, and possibly
in part developing the var. bulbosa (by intermediate forms) farther in.

Is one of the delicate species which seem more closely confined to the surronnding water and
are casily washed away with it, appearing relatively rarely and sparselv in the samples. [t has a wide
distribution in the warmer and warm-temperate regions of the Atlantie, ail the way (rom 21°8 as lar as
off the south coast of Ireland, being particularly [requent across the Atlantic hetween 397 N and 5" N
(Creve 1901 d). Also known from Bay of Aden, Arabian Gull and Bay of Bengal.

11. AMPHORELLA OXYURA n. sp. (Fig. 23 p. 17).

St. 14 (Adriatie, Decbr. 1908}, singly.

Loriea hyaline, campanulate, not or very slightly dilated towards the wmouth, which shows a double
rim, a narvow, outward directed one, and a similar, erect inner. Wall appacently single, rather thin,
Lateral outlines of lovica almost paraliel or very slightly converging in a downwards direction, somewhat
above the lower Ys rapidly converging inlo a short and very aculely pointed eaudal prolongation. No
structure seen.

Length 40, diameter of mouth 28 p.

Considerably similar to Amphorella(?) anlarclica Cleve (1901 a, p. 921 {ig. 1), presumably synonym-
ous lo Cymatoeylis parva (Laackm. 1907) Laackwm. 1911, both ol which are nearly allied lo Cyltarocylis
obscary Brandt (1906 pl. 62, ligs. 1, 5). These species, from the sea south of Africa, from the Antarctic
and from the coast of Brazil, are all of them larger.

12. AMPHORELLA TORULATA n. sp. (Fig. 24 p. 17).

$t. 186 (lonian Sea), in Salpae.

Lorica recalls that of the previous species, but has a higher (broader) inner rim of mouth, some-
what less protruding outer rim, and is below short conical with a very obtuse, almost rounded end.

Length 28 r—31 ¢, diameter of mouth 23 a.

One lorica seemed to be coarsely uneven outside, having allernately clevated and depressed parts,
appearing darker or brighter, Cytlarocylis obscura Bdt. has perhaps a similar structure (see BRraxpT
1901 p. 201).

13. AMPHORELLA URCEOLATA (Ostf) (Fig. 25 p. 17).
Tintinnus urceolutus Ostenfeld 1899 b, p. 439 tig. 2 f; Undetla () urceolata Cleve 1901 d p. 126,
St. 187 (lonian Sea), 945 m. wire, singly.
Wall of lorica (apparently) structureless, hyaline and single, but proportionately thick. At the
upper ‘'/+ the lorica is provided with a strongly marked, protruding annular rib (or edge): above it, the
foricn is rapidly narrowing to an erect mouth of considerably smaller dinmeter, below the rib il is also
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narrowing, at first slowly, then, at the lower ‘/s, more rapidly to a short and broad posterior portion,
ending in a low and rounded mamilla.

Length 48 u, diam. ol mouth 32 4, maximum diameter 42 4.

Not quite answering in shape to the ligure in OsTENFELD, seems, however, o be the same or a
nearly allied species.

OsTENFELD'S species has been observed at several localities in the northern Atlantie, from 45° N
(15" W) lo 56°39' N (27" 24 W) and to 34°W (51° N).

Tinlinnus urceolatas vav, « BranoT 1907 p. 408, pl. 62 fig. 3 does not belong to the present species:
see Melacylis mediterranea below.

PTYCHOCYLIS Brandt.

Branov 1896 p. 595 1907 p. 273 p.p.

Wall of lorica (apparently) simple (single), without distinctly developed or separated outer and
inner lamellae, outside reliculated with irregular small meshes of finer or coarser elevated plicae, other-
wise only with a fine “primary” structure. The optical section of wall shows an apparently homogeneous
structure mentioned. No collar, nor any helicoidal portion of wall

v

wall, only with the fine “primary’
above, but frequently denticulated al the oral aperture. Loricae broadly campanulate, with or without a
caudal prolongation.

The animalcule is proportionately large, short and hroad, fixed at the posterior end by a strong,
rather thick, pedicle, in a swimming state about as long as the loriea, with 16 powerful membranelles
and 4 macronuclet.

This is a very natural genus, comprising nearly allied, northern temperate and arclic species.
BraxnTt 1907 included in it a great number of quite different species, only on account of their loricae
having clevated plicae outsides. (See genera Rhabdonella and Epiplocylis helow).

No species of this genus was met with in the material of the “Thor™.

HELICOSTOMELLA n. gen. (ad int.).

Waull ol lorica below apparently simple, above evenly and imperceptibly passing over into an
“annulated” portion, cvlindrical and formed by a single, narrow, closely twisled helicoidal band with
numerous, superposed turns, in contact with each other and coalescent at their lower and upper edges,
which form a single, spirally twisted line on the outside of the cylinder, right to the mouth, or, properly,
from the mouth downwards, where it gradually becomes indistinct. (This very frequent siructure in the
Tintinnidae I will in the following simply call “annulated”, for the sake of brevity. The lerm “annulus”™
means a single turn of the band). The upper “annuli” are usually a little overlapping in an upward
direction, and frequently dentate. Only a fine, “primary” structure, in well developed specimens mostly
visible above, where also two lamellae may be more or less distinctly discernible.

The animalcule of the following species is cylindrical, in a swimming state (obliquely) protruding,
with long and narrow membranelles and, outside them, long, supporting setae (Faurg-Frremier 1924
p. 109 fig. 35). 2 macro- and according to Laackmanx (1906), 2 micronuclei; the animalcule is fixed by
a fong and narrow pedicle to the lateral wall, about where the lorica narrows into the caudal prolongation.

To this new genus may provisionally be referred a series of thinwalled loricae, as Cyllurocylis
annulifera Ostf. et Schm. (1901) and similar species. The very variuble Favellu azorica seems to form

a lransilion belween lhe present, provisional genus and lhe genus Favelle (or Undella?).
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HELICOSTOMELLA SUBULATA (Ehrb.) (Fig. 26).
Tintinnus subulatus Ehrenberg 1834 p. 274, 1838 pl XXX fig. {1I. Amphorella subulata Daday 1887 p. 536, pl. 18 iig. 71 Fauré-
Fremiet 1924 pp. 108-—110, fig. 35 (“var. edentata’).

Sts. Naples: 84, 169, 170 (20 m.—0 m., 80 m.—20 m.), Conslanliﬁoplc, 171 (0w, 172 (17 m—0 m,,
S, —17 m., 200 m—>51 m.), 175 (350 m. wire, 1150 m. wire), Barcelona, 212,

This s])ecies, sather common in northern waters, was very rare in the malerial of the “Thor™,
from the Mediterranean, [t usunally occurred only as a simall form, rather similar 1o var. kifiensis Laack-
Maxy (1906 p. 17, pl 1, figs. 1. 2). In the winter samples [ saw it only from off Naples,
aned in the summer samples from the Mediterranean proper I only found it in lwo
samples from the Catalonian Sea, everywhere but singly. In the region ol the Black
Sea il was frequent, though also there vot very numerous.

[s o neritic species which seems to be widely distributed also in more soulherly
waters, bul in deviating lorms. Whilst the northern form may become over HOO g long,
the specimens seen (by myself) from the Mediterranean proper were but 1204 orv
shorter; Danay states 108 p—195 g, The diameter of mouth is 20 #—26 u. The speci-

mens [rom the Black Sea region are generally somewhat more similar to the northern
form: the figured individual from the Sea of Marmora was 340 1 long x 23 ¢ wide al
the mouth.

Was first reported from the Medilerranean by Grusenr (1881), from Genoa. [t
is sometimes confounded with Tintinnopsis radiz, which is, however, almost twice as

wide (conf. Laackmaxy 1913).
I have also seen specimens {rom the east coast of Arabia (21°50° N 59° 25" E) '/ ;

and from the Red Sea (18°10.5 N, HANDEL-MazzETTI, Octob. 1910). : \j ;
In the northern forms of this species one may sometimes find loricae distinetly (
showing a laler prolongation by new helicoidal portions at the mouth, off-set from /
the older growth. The same is to be seen in fig. 26 h, with an earlier oral aperture

near the upper end of the lorica.

FAVELLA n. gen.

Wall of lorica with well developed and distinetly separated lamellae, and
usually a single, sometimes, or in parts, two or more intermediate layers of “prismatic
elements” the laleral walls of which appear on the optical (longitudinal) section” of 260
the lorica as short cross-lines, connecting the outer and the inner lamelle (“Cytlaro- Fig. 26. Helicostomell
cgli_g.stru(;ture")_ subulata (Ehrb.y; 20/,

. . , Lo . . a Barcelona Harboury;

No “collar” (as in Cyttarocylis); nor helicoidal structure, save in certain forms st 170, 20 m—0 m.
of the two species F. ehrenberyi and [I. azorica. Frequently a dentate mouth.

The structure described is usually a more or less coarse “secondary” structure, accompanied by
a very line “primary” one. In some species only a single structure, of relatively coarse “primary”
clements, has been observed.

The animaleule seeins always (in a normal or resting stage) to possess 2 macronuclei, and pro-
bably 2 micronuclei; the number of membranelles is in several cases stated o he 18.

Here belong the rest of the old-established genus Cyltarocylis, alter Lhe separation of Xystonella.
Xyslonellopsis, Coxliella and the genus Cyllarocylis proper. F. serrala may be considered the lype-species.

The Danish Oceanographicad Expedition. Th 5.3 4
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1. FAVELLA SERRATA (Mob.) (Fig. 27 p. 27).

Maobius 1887 p. 120, pl. VII fig. 40. Cyttarocylis serrata Bdt. 1896 p. 60, 1907 p. 204, plo 39 figs. 1—6. Fauré-Fremiet 1924
pp. 102—105, fig. 33,

Sts. 84 (0 ni,, 25 m.—10m.), 83 (abundant), Cadiz, 113 (several specimens), Barcelona, Lisbon,
239, Brest. Scarce, when nol otherwise mentioned.

Lorica large, pailid, somewhat below the moulh more or less distinetly swollen, not or only
slightly narrowing in the upper half, then more rapidly and below abruptly or more evenly passing int;)
a shorter or longer, mosty thick, very thick-walled and obtuse, rarely acutish, caudal prolongation, show-
ing a narrow channel inside. Lamellae of the wall thick and approximated. Al the mouth numerous,
Iriangular denlicles. Structure of pailid meshes, varying in size, near the mouth very small,

Length of lorica proper 1837%—306 5. of lhe caudal prolongation 26 ;c—77 p; diameler of mouth
85 p—96 u, number of teeth 60—70, broad and short.

In northern specimens the dilation below the mouth may be indistinct or wholly lacking (var. a
Bdt. L ¢.); sometimes there is no denticulation. Has in same cases been confounded with F. ehrenbergi,
which, however, is usually larger, has no denticles, nor any dilation above, has a solid eaudal proionga-
tion (without inner channel) and a thicker wall (of lorica).

Favella serrafa is a neritic, meroplanktonic species, very scarce and rare in the malerial of the
“Thor” from the Mediterranean, only noted from Barcelona and st. 113, in the Iatter locaitty but {wo,
small individuals seen.

Otherwise known from the coasts of the German Ocean and thence to the Western Baltic, the
Norwegian coust as far as Tromsd, the west coasl of Scotland, the Channel, the Bay of Biscay, the west
coast of Portugal and the Bay of Cadiz. Farther to the south, along the west coast of Africa a variely
(var. a Bdt) is oceurring, as well as a very closely allied form or species, Favellu arcnata (Bdt., p. 207,
pl. 40, figs. 2—7).

Was first reported {rom the Mediterranean by Extz jun. 1909 (from Naples); his figure (pl. X
lig. 10) and description of the animaleule {p. 133) are, however, different. Fonri (1913) reports it from
the coasts of 1he Sea of Marmora. 1 did not see it in the malerial of the “Thor” from the Black Sea region.

2. FAVELLA AZORICA (Cl) (Figs. 28—30 p. 27).
Undella azorica Cleve 1900 d p. 974, U. campanula Schmidt 1901, p. 190 fig, 6.

Sts. 160 (0 m.), 167, 179, 182 (0 m.), 190, 195, 202, 206 {0 m., 1945 m. wire), 210, 217, 218, 220,
everywhere only singly or verv few individuals.

Lorica in the upper half nearly cylindrical, not, or but slightly dilated at the mouth, mmaximum
diameter about in the middle, but not much greater than that of the mouth, about the lower 'z with
rounded side oullines rapidly narrowing to a coaical, nsually somewhat prolracted posterior point, obluse
or slightly rounded at the very end, or more or less developed into a short and thick, rarely longer and
narrower, caudal prolongation. At the mouth a narrow, thin-walled annulus which may develope into an
“annulated” thick-walled anterior portion ({of lorica), consisting of up to 4, rarely more, rather narrow
“annuli”, in the optical section of the wall showing short and thick segments (fig. 29). Wall of lorica
with thickened and distant lamellae, approximated in the lower part, but separated right lo the posterior
end, where the inner lamella is rounded off. Structure more or less distinct, consisting of fine, punetiform
meshes, of almost equal size all over the wall, at the very end more pallid and perhaps smaller. Caudal
prolongation, when present, solid, coarsely punctate inside,

Length of lorica proper 94 496 4, when “annulated”, up to 117 p, caudai prolongation of very
varying length or absent, disineter of mouth 60 #—85 i, wall of lorica up to 24e—3 y thick (in the upper ¥s).

The dimensions given by Scuyint for his Undella campanale are obviously crroneons; by com-
paring with his fig. 5 (L ¢, p. 189) which is drawn umder the same magnification we gel 120 o (tength of




lorica proper) X 72 g (diameter ol mouath), instead ol 238 5 x 141y staled by him. His form is a long
one, with an extraordinarily developed caudal prolongalion (about 34 ) and lherefore rather dissimilar
to Creve's typical form; I think, however, they will prove lo belong together.

There are three different forms: the main species, withoul “annuli” and without caudal prolonga-
lion, var. campannle (Schm.), with a more or less developed caudal prolongation and with a single annulus,
and var, composite n. var.,, with several (4 or more) “annuli”, with (or somelimes without?) a ecaudal
prolongation. The lalter vaviety is noted for sts. 206 (0 1n.), 210, 217. Also in the Persian Guif. Was
rare, and scarce in the malerial ol the “Thor™.

An immigration from the west inlo lhe Medilerranean seems lo lake place in September; cerlainly,
the species was not observed in the Bay of Cadiz; H is, however, present al the Azores in Seplember, and
lhe occurrence al sls. 218 and 220, must therefore, T helieve, be due Lo individuals entering through the
Straits of Gibraltar.
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Fig. 27. Fuvella serrata (Mob.); ¥/ Bwrcelona Harbour. Denticles of mouth only shown in front, optical longitudinal seetion only

shown on the right side, the two lameliwe of wall as well as strueture of the latter only suggested. (In like manner also in several

of the following figures). Fig. 28. Fuvellu azorica (CL}; /0 St 160.  Fig. 29. Favella uzorica, par. composila n. var.; /. A thin-

walled specimen (with helicoidal prolongation at the mouth). Fig 30. Favelle azorica var. campanula (Schmidt); 35/, St. 190.

Fig. 31, Favella udrialica (Imhof?, Bdt.); **%/;. Gibraltar. A deformed specimen from a slide, showing the relatively thin wall and
the narrow and thin-walled ring at the mouth.

Otherwise known from the Azores (Sept. 1898, CLevE), the Gulf of Siam (ScumipT, also recording
“Undella azorica” from the same region), between Fuchow and the north point of Formosa (**7 1903, in
a sample in possession of OsTeExFELD) and [rom the Persian Gulf (Haxpern-Mazzettt %00 1910). The
species heing so scarce in the Medilerrancan and not observed there (as yet) in winter, it may be provi-
sionally considered an allogeneous species, occurring as a summer species, most frequent in the west,
especially north and south of the Balearic Isles. The loricae seem lo he very light, being perhaps not
easily caught with nets; the species may therefore be considerably more frequent than the relatively few
records show,

3. FAVELLA ADRIATICA (Imhof?, Bdt) (Fig. 31).
Cyttaroeylis adriatica Imhof? 1886 b p. 199, C. chrenbergi var. adriatica Brandt 1907 p. 211, pl. 41 digs. 9, 10. C. ehrenbergi £ mar-
ginata Meunier 1919 p. 8, pl. XXII fig. 3.

Sts. 84 (0m.), 113, Tunis, 153 (many), 172 (30 m,—17 m., 200m.—351m.), 173, 179, Barcelona, Gibraltar.

Lorica usually widely campanulale, sometimes longer, below wilh rounded outiines and an offset,
shorl and thick, (requently curved or undulated caudal prolongation, solid, or at any rale only above

4
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hollow, oceasionally with three, not very conspicuous lateral alary edges, exlending up lo the lower part
ol lorica. Wall ol lorica nol very thick, but as a rule distinetly double. At the mouth one, or sometimes
two narrow “annuli”, with a thin or mostly simple (single) wall. Structure consisting of pallid and incon-
spicuous, rather equal-sized meshes; the oral rim only with a “primary” reticulation.

Length of lorica proper usually 120 u—145 g, rarely less, down to 94 4, not infrequently more;
dinmeter ol mouth 100 4~-113 pr, sometimes less. Wall of lorica scarcely more than 2 p—2's u hick.

Nearly ailied to the following species, but different from it in many respects, especially in the
narrow and thin-walled oral vim -— which may easily be overlooked — the much less thick wall of the
lorica and the firmer, not rugose and relatively broader loricae.

Like the following species it is a coast form (meroplanktonic) which was sparsely present in the
malerial of the “Thor”, though occurring now and then in several specimens.

It is dobtful whether this species really is the one mentioned by Imuor. His very imperfect de-
seription certainly suggests a form, near to Favella chrenberyi, as seen by BraxpT; il it is different {rom
this species — which is scarcely to be seen [rom ImMHOF's description — it may he either the present
species or [ serrata, the mouth of which, in the Mediterranean specimens, was not always denliculate.

Seems to be u well defined species, perhaps more nearly allied lo F. serrafa than lo the foHlowing
species. [t was lirst recorded from Brindisi by Imuor(?) 1886, later by Braxprt (L. ¢., taken at Naples
1883), by Extz jun. (1909 p. p, pl 10 fig. 9, scarcely figs. 7, 8) and Lasciyasy (1913 p. 28 p. p.) from
the Northern Adriatic (as Cytlarocylis ehrenbergi vav. adriatica). Otherwise it is known irom the soulh-
weslern region of the North Sea (the Flemish Sen, Mrunien 1. ¢, who also has delecied resting stages
ol it there).

4. FAVELLA EHRENBERGI (Clap. et Lachm.).
Tintinnus chrenbergl Claparéde et Lachmann 1838 p. 203, pl. VIII figs. 6, 7. Cyttarocylis ehrenbergi Fol 1884; Daday 1887 p. 583;
Entz jun. 1909 pl 12 tig. 5, pl. 13 figs. 5, 6, 12 (conjugation).
Sts. 84 (0 m.), 85 (rather numerous), Cadiz, 96, 101, 163, 172 (30 m.——17 m.), 178, Naples (pre-
dominaling), Barcelona, 226, everywhere mostly as an obvious var. helgotandica and singly or sparsely.
Lorica generally of the same shape as in the preceding species, but larger, especially longer, at Lhe
mouth, usually somewhat narrowed, maximum diameter about in the middie or a liltle lower, below
lrequently more rapidly narrowing, at the mouth without a thinwalled annulus (compare f. claparéder).
Wall of lorica relatively verv thick, 4p—5 4, less firm and often unevenly thickened (rugose); structure
as in K. serrala, of pallid and rather thinwalled meshes of unequal size, lowards the mouth generally very
small. Caudal prolongation as in lhe preceding species with or without distinctly visible alary edges, but
mostly larger, longer and thicker, generally solid and very obtuse, rarely acutish. Animaleule very large,
with two large, oval macro-, and lwo small, rounded micronuclei (MERKLE 1909 p. 160), according to
Dabay (1887) in £ claparédei with 18 membranelles.
Length of lorica proper mostly 300 4—400 4, rarely but 200, diameter of mouth about 100 e
or more, caudal prolongation of very varving length.

Var. helgolandica Bdt. (Fig. 32a p. 20).
Brandt 1906 p. 24, pl. 41 figs. 6, 7, 1907 p. 212
Differs from the main species in having very conspicuous bladelike wings Jrom the lower part of
lorica to near the end of the caudal prolongation, giving the latter a triangular shape, acute helow, above
more or less evenly passing over into the outlines of the lorica (on one side). The cavity of the lorica
may exlend somewhat into the upper portion of the caudal prolongation.
In the main species this prolongation is mostly very thick and obtuse, without alary edges, or
with indistinet ones, likely lo he overlooked. Intermediate forms are met with occasionally.
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It is this variely which, in a more or less devetoped form, occurs in the Mediterranean. The ligures
in Buannr (L ¢ show a strikingly irregutar outline, above (usually “annulated™ and) funnel-shaped, below
strongly and coavsely rugose; this is, however, certainly caused by shrinkage in the preserving fuids or
in slides. In a natural slale the lorica is of the same shape as in the main species, but casity loses this

shape in glycerine or alcohol, especialiv il not “annulated”.

/

32h. 334,

Fig. 32. Favelta chrenbergi (Clap. ct Lachm.} pur. helyolundica Bdt. ¥ Naples. h: I claparédei Bdt: a: only the lower portion of
helicoidal band is finished. Fig. 33. Favelle murkusopsziogi (v. Dad): 270 Naples. a: suggestive of a helicoidal formation of wall,
hut no helicoidal line visible. h: a larger specimen with a single, narrow and thin-walled annulus at the mouth, Fig. 34, Favella

fistulicande . sp.; ¥/, St 1790 Fig. 35, Pavelle aciculifera n. sp.; %/, St 152, 850 m. wire.

The Mediterranean form seems to he smaller than the main species. Length ol lorica proper
usually aboul 230 u, of caudal prolongation 70 p—80 u; diameter ol moulh 95 x—100 4, maximum dia-

meler (near the middle) 103 p—107 p, wall up to 5y thick.
This variety, as well as the main species, both of which apparently merge one into the other

without definite limits, oceurs frequently in a strikingly deviating form:




{. claparedei (Duad.) Bdl. (Fig. 32 b p. 29).
Cxttaroeylis claparedei Dadav 1887 p. 582, pLo2L figs. 5, 16, C.oelirenbergi var. subannulata Jorgensen 1809 p. 37, plo L tigs. 31, 39,
G clivenbergi var. claparcdei Brandt 1906 po2 plodL, digs. 1,5, 8.

Loriea above with a definilely limited “annulated” portion, of the same diameter and thickness
ol wall as in the rest ol lorica, usually with up to 6 "annuli”. Otherwise as in var. lelyolandica, or as
i the main specices. .

This form was in the first inslance ligured by Craranipe (1867) as Tinlinnus ehireniberyi from the
coast ol Normandy, the “annulated” portion being considered a prolongation of the lorica, which no douht
is correct. From the west coast of Norway I have also scen a specimen with {wo such “annulaled”
portions, hoth ol the usual length and 5—6 “annuli™, hut with a distinel border line, apparently developed
at different limes. This helicoidal portion presumably acts as a stiffening portion, prevenling the mouth
of the Jorica lrom collapsing (cf. p. 8).

Instead of introducing a special denomination for the “annulated” form of the main species, or
ol var. helyolandica, 1 think the same formal name may bhe used; i necessary for a discrimination, one
may wrile I, ehrenberyi 1. claparédei and F. chrenberyi helyolandica 1. claparédei, Tn 1899 (JonoesseN L)
I believed it necessarv to refer Dapay’s Cuftaroeylis claparédei as a variety to the same author's €. nrarkis-
ooszkyi, instead of to C. ehrenbergi. This question is still open,

This form, as helonging lo var. helgolandiva, was so frequenl in the malerial of the *Thor” Lhal
il may perhaps prove to be the normal slate of this variety, when fully developed: sts, 84, 83, Cadiz,
113, 178, Naples.

Otherwise, I chrenbergi and ils varieties are known from the coasls of the North Seq, Skagerrack,
Scolland and Western Norway, perhaps or probably also from the Guil of Bothnia (Levaxpen 1894 p. 88,
pl. 4 fig. 6(2), the dimensions according 1o the fligure and the magnification being 333y X 67 5, nol as
stated 1045 X 238). '

5. FAVELLA MARKUSOVSZKYI (Dad.) (Fig. 33 p. 29).
Cyttarocytis markusovszkyvi Dad. 1887 p. 381, pl. 21 fig. 4; Entz jun. 1904 P 125, dig. 4. Tintinnus chrenbergi Zacharias 1906
p. 032 fig. 12.

Dilters [rom F. ehrenbergi in having o long and narrow caudal prolongation, above with 3 short,
but distinet alary edges, extending from the Jower part of lorica lo the upper of the caudal prelongation.
This upper portion is coarselv granulated and apparently separated from the cavity of lorica by the inner
lamella which is rounded helow. The lower 23 of the caudal prolongation is broadly acicular, with an
inner broad channel and well defined, structureless, somewhat thickened side walls, of equal thickness
down lo the sharp point below.

Otherwise as F. ehrenbergi, but the lorica is firmer, and therefore not so easily deformed in glyveerine;
has perhaps often a somewhat thinner wall, Structure rather regular, of almost equal-sized meshes.

Length of lorica 220 1 —280 te, of the caudal prolongation 82 #—108 5 diameter of mouth 45 j— 97 .

Braxpr 1907 considers the species to be svnonymous to F. adriatica this Cyttarocylis ehrenperyi
var, adriatica) which scarcely can be the case, alr aady on account of the consjderabie difference in thick-
ness ol wall. At the mouth one or lwo “annuli”, as in I adriatica, may sometimes be seen (fig. 33 b),
probably later developing into an “annulated” upper portion of the lorica. They are, however, in this
species more thick-walled than in F. adriatica.

The figure in ExTtz (l. ¢.) shows a lorica which has shrunk and narrowed in the lower portion;
it has also got longitudinal plicae. [ have seen Lhe same thing happen in specimens mounted in glveerine.

In the muaterial of the “Thor” this species was presenl at Malaga Roads and al Naples (in August).
Dapay detected it in the latter locality where it was abundant in April. Inlermediate forms lo F. ehren-
bergi var. helyolandica occurred at Naples; it is therefore most probable that these (wo forms, the variety

just mentioned and the present species, ought to he united. A further (question will then arise: are these
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two forms te be united into a species, I ararkusonschkyi s. 1, nearly allied to, but diflerent from the more
northern species F. ehrenberyi, or should they be inciuded under a common arietul name, var. markus-
ovszloygt of F. ehrenbergi?

Also F. markasovzkyi occurs occasionally as an “onnulated” form, analogous to [ efaparédei of the
preceding species.  As, however, Dabay describes the caudal prolongation of his [ cluparédei somewhal
differently, it is not probabie that the latter “species” is simply an “annulated™ form ol F. markusovszkyi.

Extz jun. found it in the Northern Adriatic, Unknown, as vet, outside the Mediterranean, il nol
also taken in the Malay Archipelago (CrLeve 1901¢ pp. 10, 53, “Cyitarocylis markuasovszkyi?, probably.
a variety of €. chrenbergi”). That he (ibid, note) considers {'ndella campanala Schmidt to be the same
species, is undoubtedly due lo the great dimensions stated by ScusinT {compare above p. 26: either the
magnitication is erroncously stated and the dimensions correct, or vice versa: in the first case Scnunt's

species might perhaps be a form near to F. adriatica.

6. FAVELLA FISTULICAUDA n. sp. (Fig. 34 p. 29).

Lovien resembles a very short form of that in the preceding species, but is provided wilh a long
and narrow, apparently solid caudal prolongation. It is in the upper haif almost eylindrical, or slightly
dilated towards the mouth, below the middle slowly narrowing and below rapidly passing into a subulale
caudal prolongation which ia its upper portion contains a part ol the cavity of lorica. At the mouth 2
very low and indistinet, thin annulus is present, like thal in F. adriaticy, hut lower and ecasity overlooked.
Wall of lorica 2 p—2'2 g thick; structure of line meshes.

Length of lorica 153, of caudal prolongation 111, diameter of mouth 85 p.

[ only saw it in the sample from st. 179 (Aegean Sea, al the entrance to the Dardanelles).

7. FAVELLA ACICULIFERA n. sp. (Fig. 35 p. 29).

Sts. 132 (950 m. wire), 187 (945 m. wire), 189 (945 m. wire), 192 (5345 m. wire), 194 (0 m., 1145 m
wire), 199 (945 m. wire), 208 (1945 m. wire), everywhere but singly.

Lorica swollen below the mouth otherwise on the whole cylindrical lo the lower /s, where it is
rapidiy rounded off to a short, protracted point, obtuse, but carrying u fine, [requentiy oblique needle or
bristle. The lwo lamellae of the wall well developed and separated down to near the protracted point
where lhev merge into a single, thin wall. At the mouth they are also closer together, al the swollen
parl, however, more dislant; the wall shows about the middie a secondary maximum of thickness. Meshes
almost regularly hexagonal, larger and more distinctly visibie on the swollen portion, smaller towards the
mouth and in the lower */s.

Length of lorica 1024, of Lhe needle 13 u; diameter of mouth 37 4} maximum diameler 43 .

A singular species, not related lo any of the known species. As yel olherwise unknown; there
exisl. however, a greal many small species of Tinlinnids which are only exceptionally caught by

planklon nets.

POROECUS ClL

I have been obliged provisionally to use this generic name ol Cleve's (1902 h, p. 15) for the foi-
lowing species which as yet is little known.
POROECUS APICULATUS Cl. (Fig. 36 p. 32).

Cleve 19021, p. 15, Porela apiculata Cleve 1900 d, p. 8735 1901 ¢, p. 107 1901 d, p. 117, Searcely Cytlaroeylis apiculata Brandt
1907 p. 203, pl. 32 figs. 3-=0.

Lorica eylindrical, helow rapidly narrowing into an offset, rauther thick, acule, caudal projongation.

Wall not very thick, with distinelly sepurated lamelkre, merging into each other towards the caudal pro-
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longalion. Structure coarse, of roundish lo spherical, almost equal-sized small dises, in the middle showing
a dark spot or pore; on the outlines may be seen that these discs ave fixed at the outside ol the wall.
Mouth entire {or in CLeve's fignre somewhat irregularly wavy).
Length 115, including the caudal prolongation (30 u); diameter of mouth 30 p. The
S3TTES round dises about 2y in dinmeter.
The aggiutinated bodies are probably coecoliths (of Coceolillophora?); they conceal
lhe structure of the wall, the real constitution of which 1 have not seen. [ thercfore here

033 list the species under (he name, given to it by Crrvi. Branvt’s species (L. ¢.) must be a
) different one; it may, however, prove correct that Crevi's species also is a species ol “Cyl-
\ ; tarocylis” (Fawella). In the “‘foreign bodies™ it reminds one of the genera Codonella and
\‘\ Codonellopsis; no species of these genera has, however, a similar appearance.
y.‘: Only one fully developed and one young(?) lorica were seen: st 63 (Bay of Cadiz).
QG From st. 14 (in the Southern Adriatic) I saw a single, doubtful, specimen in bad condition,
o perhaps belonging to this same spectes.
,l;,:f,',‘,'f.l:,'s According to CLEVE known from the South Atlantic (20"S 2° £ and 23785 3° L), the
apfenlulis CL: Sputhern Indian Ocean (42°S 76° ) and [rom lhe Azores (in January)., The latter record
st o8 answers very well to the ocenrrence at st. 68 in February.

XYSTONELLA (Bdt) Laackm. (emend.)

Lorica long, protracted, at the mouth broad and channelled, with an outer, more or less spreading,
and an inner, erect, oral edge or vim, both separated by a circular groove. Caudal prolongation long and
narrow, differently developed, either with a short, annular or umbeliate dilation and thickening, dividing
it iinto an upper portion, similar to the lorica proper, only narrower, and a lower, aciculate one, with a
simple (single) and structurecless, firm wall, — or not dilated, nor thickened, hut towards Lhe poslerior
end provided with a more [irmly constituted portion.

Otherwise as in Favella.

1. XYSTONELLA TREFORTI (Dad.) Laackm. (Fig. 37 p. 33).
Laackmann 1911 p. 449. Cyttarocylis treforti Daday 1887 p. 579, pl. 21 fig. 1. C. quadridens Kofoid 1903 p. 290, pl. XXVII figs. 3—11,
pl. XXV1UI fig. 18.

Sts. 14, 23, 26, 28, 33, 38, 53, 68; 87, 126 (200 m.—10Q0 m., 275 m. wireg), 132 (600 m.—195 m.).
134 (75 m—0 m.; 125> m.—75 m. namerouns), 152 (250 m. wire, common; 950 m. wire), 156 (250 m, wire,
a50 . wire), 160 (100 m.—30 m.; 200 m.—100 m., several; 1000 m.—200 m.), 175 (1150 m. wire), 182 (545 m.
wire), 186 (245 m. wire, 1145 m. wire; also in Salpze), 187 (0 m., 190 m.—100 m., 945 m. wire), 189 (945 m.
wire), 194 (0 m.; 1145 m. wire, rather numerous), 199 (200 m.—80 m., many specimens; 945 m. wire), 204
(945 m. wire), 206 (1945 m. wire).

Lorica very similar to that of Xystonella acas var. lohunanni, but with a different caudal prolongation;
below a sharply outlined subula with a simple, structureless wall, as in X. acus, bul above this sub-
ulate portion an umbelilate dilation, usually with four acute equidistant denticles.

Lorica at the mouth usually slightly dilated, then slowly narrowing a little to about the upper Ha,
then cylindrical, or mostly very gradually and slightly dilated lo the same width as at the mouth. In
the lower parl it is rapidly narrowing, passing imperceptibly into a narrow caudal prolongation, in the
middie or somewhat lower thickened into the umbellate, cup-shaped apophysis mentioned, again embracing
a ralher short, subulate point. Wall evervwhere, save in this subulate point, with distinctly developed
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and at the secondary maximum ol dimmeter, here up (o

and separated lamellae, very thick at the mouth
Tp—8p thick, below much narrower, at the apophysis again thicker and couarsely granulated. Struecture

consisting of large and ralher regular hexagenal meshes, much smaller lowards the mouth and in the

narrowing lower part, reaching their grealest size al the secondary maximum diameter of lorien,
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Fig 37, Xystonella {reforti (v. Dad.) Laackm.: 3800 St 26, Fig 38, Xystonella fueas (Bdto par) lohmanni (Bdt.):
Fig. 39. Xystonella longicauda (Bdt.) Laackn; 30 u: o somewhat deformed specimens st. 28, b st 145, Fig. 40, Xystonella longi-
canrder (Bdt) Luackm. par. elapata n, vars; #0050 St152, 2500m. wire.  Fig 41, Xystonella lunceolala (Bdt.) Laackm.; "/ a st 187,
945 m. wire. b [ clavigera n T st 182, 5345 m. wire.

The mouth appears sometimes indistinetly denticulate from protruding walls ol meshes, e. g. In

specimens mounted in glycerine.
Total length 360 p—470 4, length of subula 34w —43 &, outer diameter at the mouth 80 «—90 4,

o

inner 62 583 u.
Was frequent in the material of the “Thor”, especially in that from the summer cruise, when il
wits faken from off the south-western cornetr ol Portugal all the way (o LKuboea. [o winter il wuas rare
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and only found singly, especially present at muny stations of the Tyvrrhenian Sea. In summer it was only
exceptionally met with in the surface of the Mediterranean, onlv noted for two stations, 187 and 194,
being in hoth localities much more plentiful at lower levels; below the surface it was tnken at 14 of the
99 slations in the Mediterranean (proper), sometimes nunierous (sts. 134, 194 and 199 in the Twvrrhenian
Sea, and st. 152 near the coast of Barew), 11])[)1ll‘ently most so between 200 m. and 100 m.

It was detected at Naples by Dapay (1887} and was later reported from the Alboran Sea by Creve
(1903 b). Otherwise it is known {rom numerous localities in the Atlantie, from 32° S, west of the south
point of Alrica, to 42° N, partly in greater aumbers. Also known [rom the Indian Ocean (Red Sen and
Arabian Guif, Mascarene Current) and from the Pacific (New Pomerania and New Zealand). All according
to OstTeNrFeLD and ScaEmipt 1901, Braxvnt 1907, LAaCKMAaNN 1911 and samples of my own.

2. XYSTONELLA ACUS (Bdt) Laackm. (Fig. 38 p. 33).

Laackmann 1911 p. 451, Cyttarocylis (Xystonell) acus Brandt 1806 p. 6, pl. 45 fig. 1, 1907 p. 244, €. treforti Cleve 1901 p. 113
p. p.A2), not C. treforti Daday (1887}

Lorica very long-protracted, widest at the mouth, then narrowing, but {requently again somewhat
dilated farther down, then gradually narrowing to a more or less profraeted caudal prolongation which,
towards its end, is subulate, hyaline and structureless, in water much more conspicuous than the other-
wise pallid lorica. Wall everywhere double, {rom well developed, distant lametlae, at the mouth almost
cross-cul or with a broad and shailow groove; below the lamellae are gradually approaching cach other
and finally merge into the subula. Structure of more or less thin-walled and distinetly hexagonal meshes,
especially large and conspicuous in the upper portion of lorica, mostly very smuall at the mouth as well
s towards the subula below. The animalcule with two macro- and two micro-nuclei.

This frequent warm-water species includes in BraNDT (1. ¢.) two varieties, var. lohmanni and var.
longicauda, both well defined species. BraxnT's main species seems, however, to be somewhat helero-
geneous and vague, and is here only maintained in consideration of priority. According to the figure in
BranoT, quoled above, the main species is a form similar to var. lohmanni, but decidedly shorter (360 n
long), more dilated above (diameter of mouth 71 x), without a distinct (tower) secondary maximuin of
dianeter, with an alimost cross-cut mouth without a distinetly spreading outer, and a distinctly protruding
erect inner, rim, wilh almost equal-sized meshes, save in the lower 1/, where they are gradually diminishing
lowards the subula, and at the upper border where they are very small. The thickness of wall cannot be
seen on the figure 4 quoted; to judge from the figures 7 and 9 on pl. 30, by Branot referred o the main
species, il is, however, greatest at the mouth and of rather equal size in the upper s, without an inter-
mediary maximum. In short, compared with var. lohmanni, the main species is an unprotracted form of
this variety, without the intermediate (secondary) maximum of diameter, thickness of wall and magnitude
of meshes, the latter only distinetly diminishing above, close to the mouth.

These chiefly negative characters also manifest themselves in the [ew localities recorded by BraNnT:
border of the Labrador Current, Gulf Stream between the Azores and the north-west coasl of Spain, wesl
of the north-west point of Scoliand, between 450 . and 650 m. below the surface at a single station in
the Sargasso Sea, i.e. all rather abnormal localities for a subtropical species. The so-called main species
therefore gives the immediate impression of being a badly developed form of var. lohmanni, which latter
ought to he considered the true main species. To avoid interference with the laws of priovity one might

perhaps provisionally write Y. (acus var.) lohmanni.

Var, lohmanni Bdt. (Fig. 38 p. 33).
Brandt 1907 p. 246, pl. 50, figs. 5, 6. Cyttaroeylis denticulata var. gigantea f. edentata Faur¢-Fremiet 1924 pp. 106--108 fig. 34, pot
(. denticulatus (I<hrb.) Fol.

Sts. 56: 79, 80 (numerous), 81 (100 m. wire), 92 (rather numerous), 98 (several), 99 (many), 111,
113, 126 (275 m. wire), 128 (160 m.—0 m.), 129 {1100 m.—0 m.), 132 (600 m.—195 m.y, 13+ (7H m—0Om,




st g L.
,,:.\,:ﬁ}e,.a, J et TR

30

everal), 152 (250 . wire, many; 95 m. wire), 186 (250 m, wire), 160 (100 m,—d3hm.; 300 m.— 100 m.,
everal), 182 (540 m. wire), 186 (245 m. wire), 194 (1145 nu wire), 199 (200 m.—30 n., 045 m. wire), 206
1945 m. wire), 200 (80 m.—33 m., 1000 m. —200 m., 943 m. wire, 1945 m. wire), 223 (1950 m. wire, many),
328 (1145 m. wire), 234 (200 wm.—9H m., 700 m.—200 m.), 235, (As usual scarce if not otherwise mentioned).

The characters of this “variety” will be apparent [rom the above: oxtraordinariiy long loricae,
Jdmost cylindrical lo helow he middle, sometimes slightly parrowed in the upper part, but then again
Jightly dilated, with greater meshes and thicker wall in the middle portion, lorica here somelimes ot
[recquently as wide as, or slightly wider (in upper ) than at the wmouth, where the meshes become
oaller. Very small meshes are again only present close o the mouth and below, towards the subulate
point. Lorica as in the “main” species not very lirm and likely to lose ils original shape in glycerine
and certain other mounting substances; in waler and glycerine it appears very pallid and may be casily
overlooked, save for the conspicuous subula.

Length 330 q—5H) g, diameter of mouth 68 =814, of meshes up lto 5p—6u, thickness of
wall up lo 9

According to Fauni-FremieTt (1. ¢.) the animalcule is conical, by a long pedicle tixed laterally n
the lower part ol lorica. It has an erecl, almost evenly cross-cul peristome collar, surrounded oulside by
a multiple wrealh of rather short cilin. About 24 membranelles, a long and narrow ciliary lield on one
side in the upper half, two oval macronuclei, one contractile vacuole near the “piston”, a very deep
preoral cavily and strongly refractive myoplasm in the pedicle which is supported by a couple ol branches
lo the wall.

As seen from the list of stations this variety is very frequent in the Mediterranean, especially in
the Tyrrhenian Sea, and was in summer caught all the way from off Brittany to st. 182 in the Aegean
Sea, almost everywhere, however, but singly or sparsely. It is singular thal it was only taken at the sur-
face al very few stations in lhe Medilerranean, all in the western region in June (sts. 08, 99, 111, 113),
whereas it was present almost at all stations where samples from deeper lavers were taken (present at 16
of 22 stations). According to the data available it was apparenlly most frequent hetween 200 m. and 100 m.
below the surface.

During the winter cruise it was rare and seemed to be replaced by less characteristic forms, so
at sts. 20, Taormina, 59, (62, 66, 68, These forms were noted as . acus; a revision alter the experience
acquired later would have heen desirable; this could not, however, be undertaken.

According to the occurrence stated this “‘variety” apparently in part comes in from the Atlantic
in spring and early summer; it seems, however, to be a true Medilerranean species, occurring chiefly in
deeper layers, here and there in somewhat greater numbers.

Xystonella acus was at first reported [rom the Mediterranean by Braxpr (L. ¢.) [rom Messina (taken
by LoaMany). LAACKMANN (1911) reports it {rom New Amsterdam, Benguela and Brazil Currents.

3. XYSTONELLA LONGICAUDA (Bdtl.) Laackm. (Fig. 39 p. 33).
Laackmann 1811 po 4ol Cyttaroeylis (Xystonella) acus var. longicauda Brandt 1906 p. 26, ploa0, figs. 3, 4 (1, 2), 1907 p. 244,
C. inflexa Brandt 1907 p. 247, pl. 31, figs. 4, 5.

Sts. 10 {many individuals), 11, 14, 15, 28, 53, 60, 66(7), 145, 147, 152 (0., 2560 m. wire, 950 m,
wire}, 194, 156 (0 ny, 250 m. wire, 950 m. wire), 158, 160 (0 m.), 161, 163 (0 m., 80m.—0 m.), 165, 174,
180, 181, 182 (345 m. wire), 183 (common), 186 (0 n1., 245 m. wire, 1145 m. wire), 187 (0 m., 25 m.—tm,,
945 m. wire), 194 (0m., 1145 m. wire), 196, 197, 198 {most numerous species), 199 (common in the sur-
face, 30 n.—0 m., 945 m. wire), 204 (prcdomiu:\ling), 202, 204 (0 m., 943 m. wire), 229, 231 (0 m., 1145 m.
wire), singly, scarce or rather few individuals when not otherwise mentioned.

Lorica protracled, narrowly calyeilorm; thickness of wall greatest at the mouth, which is provided
with a somewhat spreading outer rimy and o more or less distinetly erecl inner, separated by a broad
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groove. Otherwise the lorica is almost evenly narrowing downwards, wilth evenly diminishing thickness
of wall, at the lower '+ move rapidly narvowing and without any delinile limii passing into a relatively
long and narrow caudal prolongation, */s to *4, or more, of the length of lorica proper, ending in a long
subula like that in the previous species, hyaline and struetureless, somctimes sligthly benl or laterally
deflected. Mexhes with slronger walls than in the preceding species, ol altnosl equal size in the upper
hall’ of lorica, vel abruptly diminished close 1o the mouth; in the lower hall they gradually diminish, to
very small ones towards the subula below.

The more irregular loricae, with strongly spreading outer rim of mouth (see Braxpr Lo¢, pl. 50
lig. 4) are influenced by shrinkage in glycerine or other fluids (see also Braxnt L e [igs. 5, 6 of X. acus
var, lolinanni). Small, indislinet denticles, at the inner, as well as at the onter, rim of mouth, may be
produced in a simitar way, the walls of the meshes or prismatic elements protruding a little on account
ol the collapsing Tumina.

Total length commoniy 2504 —280 4, ol which aboul *; is the lenglh of caudal prolongalion;
dinmeter of mouth aboul 57 ¢ (outside), with a thickness of wall aboul 74 o §p.

A remarkably deviating form, or perhaps another species is

var. clavata n. var. (Fig. 40 p. 33).
(Cyttarocylis?) Xystonelln tanccolata Brandt 1907 p 238 p.p, pl 42 Hy 8.

Lorica as in the main species, but in the lower, more narrowing portion strongly protracled, with
- longer hyadine and subualate part, towards its endd carrving an oval dilation with a breader inner channel
and a thickened wall, apparentlly spongeous or coarsely granulated. Structure of loriea otherwise as in the
main spectes, the wall, hewever, already from the upper '/i rather thin, wilh correspondingly  smaller
meshes; in the lower half of total length the wall is exceedingly thin, with minute meshes.

Total length 3504, of which caudal prolongation takes 140 outer diameter of nmoulh 3oy,
inner 43 p.

I suw this beautiful form only from the following localitics: sts. 152 (250 m. wire, t individuals;
G50 m. wire, 1), 158 {250 m. wire, 1). It seems to have much the same relation lo the present speetes as

Rhabdonelln spiralis var. elongala lo its main species (see helow),

As seen from the list of stations, the main species wus very [requent in the Mediterranean,
especially in the inner regions in sumuwer. In contradistinetion to the closely allied preceding species, it
is chiefly a surface-form, occurring at several stalions in grealer numbers, especially in the Tyrrhenian
Sea. It is certainly a true Mediterranean species, indigeneous there, being apparently independenl ol an
immigration from the Atlantic inlo the western regions.

Its distribution outside the Medilerranean is as vet bul impertectly known, Braxor (I ¢.) records
it from the Sargasso Sea and [rom the vicinity ol New Zealand: fLasckaasy (1911) found it very frequent
in the samples from the German South-Pole Expedition, from /5 1903, south-cast of Madagascar, in (he
Mascarene Corrent, and */s =", at many places in the Brazil Current, west of South-Africa, lo St. Helena,
o 1903, It seems lo be a species descending [rom the preceding species, presumably helter adapied lo
life al Lhe surface,

4. XYSTONELLA LANCEOLATA (Bdt) Laackm. (Fig 41 p. 33).
Lanckmann 191 p. 454, pl. XLIX fig. 7. Cyttaroceylis (Nystonella) lanceolata Brandt 1908 p. 7, pl. 42 tigs. 4--7 (not 8); (Cyltaro-
exlis?) Nystonella lanceolata Brandi 1907 p. 258,

Very similar to X, bngicauda save in the caudal prolongalion (of lorica) which in the present
species does not form a long and narrow subula, hyaline and structureless, but is developed into 2 nar-
row, thin-walled lube, similar to the lorica proper, save in the extreme poinl. In the forms deseribed by

Braxpr, answering to the figs. 4-—7 quoted, lhe laller is lanceolule, acute, wider than the rest of the
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caudal prnlonguliuu, very conspicuous ("shining™)  in waler, and  showing  a distinel slruclure of
oval meshes.

Laascusany (L¢) found the species very scarce in samples vi'l‘om the German South-Pole Expedi-
tion, ¥f 1903 (New Amsterdam). He corrects Branot’s description of the mouth of lorica —— see BranoT
(. ¢) fig. 7, with a peculiar, strongly oubward curved rim of mouth, also to be seen in the preceding
species in slides with glveerine (or glycerine-gelatine) and caused by shrinkage — hut maintains the lack
of other structure than the fine “primary” one. He mentions the accordance with the preceding species
and emphasizes the lack of the large and regular “secondary” meshes, present in that species.

These latter are, however, present in my specimens (from the “Thor”). [ lherefore at first con-
sidered them to be a remarkabie form of X, longicauda, deviating in another direction than the var. clavafa,
deseribed above.

The lorica has a mouth complelely agreeing with that of X. longicanda, and is otherwise of the
same shape as in that species, but shorter, and narrowed into a more distinetly offset and much wider
caudal prolongatiun, helow either ending in a sharp point, or swollen, claviculate and very obluse, in
holh cases, however, with a sharply outlined wall, in waler much more conspicuous than the resi ol the
pailid lorica. The structure was faint and not very well visible, but essealially similar to that of X.
longicnudn, in the upper, more thick-walled portion of lorica consisting of rather large meshes, suddenly
hecoming much smaller near the mouth. The meshes ave also simall below,

It this species, X. lunceolald, hiad not heen already established, 1 should have referred lhe Mediler-
canean forms in question to X longicauda as peculiarly deviating, “menstrous”™ forms. The larger, oval,
meshes of the dilated part below, near the pointed end, were uot seen in my specimens; lhey answer,
however, ralther well to the structure of the corresponding part, near the posterior end, of X. longicauda
var. clavata {see fig. 40 p. 338). .

These forms only occurred singly al the following localities, always accompanied by X. longicanda:
sts. 163 (80 m.—0m.), 182 (5345 m. wire), 187 (190 m.—1i00 m., 915 m. wire), 204 (0 m.). They had the
appearance of being unfinished as to development of the eaudal prolongation.

“Total length 215 p—234 1, length of caudal prolongation 7T p—110 5, ouler diameter of mouth
48 1p~~d1 pe.

BranpT's species was laken sparsely in the Florida Currenl, in the Sargasso Sea and north-east
of the Azores. Lasckyasy found it sparsely in a sample from New Amsterdam in the Indian Ocean
(German South-Pole Exp.. ¥/ 1903).

UNDELLA Dad.

Lorica ol varving shape (in different species), oval 1o roundish, or evlindrical, short to moderalely
long, bélow rounded to acuminale ot provided wilh a strongly developed caudal prolongation. No “collar”
proper, ner helicoidal (camulale’™) constitulion ol wall; the laiter alwayvs with very well delined and
separated lamellae, only merging into ecach other lowards the posterior end, and usually approaching
each olher above, forming an crect, short tubular, oral ring, more thinwalled than the rest of lorica.
Structure of lamellae and inlerslice generally invisible, or a more or less fine “primary” one, sometimes
rather conspicuous.

The animaleule is as vet imperfectly studied, verv few records being at hand, and then partly
contradicting.

This genus shows connection with several ol the others (with Amphorella, through A. puchylvecus,
wilh Favella, through I\ azorica, with Epiplocylis and Xystonellopsis), bul is generally very easily known.




38

[. Subgenus UNDELLA n. subg.
Nao caudal prolongalion ol lovica, or only a radimentary one. Structure of (ouler) walt very fine
or indistinet; both lamellac (requentiy or mostly visible also at the poslerior end.

The animalcule seems to have no distinel pedicle.

p—

. UNDELLA CLAPAREDEI (Entz sen.) Dad. (Ifig. 42 p. 39).

Daday 1887 p. 566, pl. 19 fig, 1. Tintinnus claparcdei Entz sen. 1885 p. 202, po LE figs. 10, 11, Tintinnus sp.? Clapavéde et Lach-
mann 1858 p. 210, plo 9 fig. 5a. Undella claparédei Brandt 1907, incl vare. e, e §(F fastiguta monoml), g (L ovata n. noem),
excl. var. b.

Lorica oval, with its maximum diameter in the middle, above or below. Wall of leasl thickness
below, where the lamellae approach each other; thence the thickness is gradually increasing fo somewhat
below the mouth, where the inner lamella bends rapidly inwards belore uniting with the outer lamella
at the very border of mouth. The cavily of lorica therefore shows a very characteristic urn-like shape,
being somewhatl censtricted below the mouth.

Length 65 p0—87 g, diameter of mouth 40 p—45 4, maximum diameler 650 —72 .

Is highly varying in shape and dimensions, apparently without a special geographical distribution
ol the different forms.

A relatively well delined form is

var. angustior n. nom. (Fig. 42 d}.

Undella claparédei var. d Brandt 1907 p. 364, ph 64 figs. 9, 8, 33; var. a p. 363, ph 64 fig. 3. Not U subacuta €l

Lorica smaller and proportionately narrower than in the main species, lowards the posterior end
showing a slight indication of being pointed, but in the very end distinctly obtuse to rounded, wilh
closely set lamellae.

Length 57 u—64 g, diameter of mouth 28 —30 4, maximum diameter 16 p—48 0.

BraxvTt's fig. 3 shows a specimen somewhat obliquely, so that the pointed shape cannol be scen
(compare Laackymaxy 1911 p. 471).

This common warm-water species was very [requent in the material of the “Thor”, especially in
winler, when il was taken at the great majorily of stations, very frequently in greater numhers and olten
abundantly. It was found, indeed, {rom the most weslern slation in the Bay of Cadiz — heing there, al
st. 89 in February, the predominating species (of Tintinnids) — all the way to st. 18 in the Bay of Aegina,
most numerous in the Tyrrhenian Sea, present there everywhere and very numerous or dominaling,
save at a few more shallow slations near Naples, It was less numerous in the east, and especially in
the most western regions, in the Alboran Sea, where it was absent at haif the number of stations and
olberwise scarce.

An immigration into he Mediterranean through the Straits of Gibrallar seems to lake place (and

succeed) in January and February, most easily in the lormer month — causing the occurrence at all
stations along the African Coast in the Balearic — less in the lalter, the species being plentiful in the

Bay of Cadiz, but only noled for 3 out of 6 stations in the Alboran Sca, at two of these as var. angustior,

During the summer cruise the species was much scarcer and had mostly passed over into deeper
layers. It is noled for the lollowing summer stations: Sts. 81 (100 m. wire), 87, 84, 92, 95, 99, 106, 120,
126 (200 m.—100m.; H00m.—120m., commoen; 275 m. wire, numerous), 128 (100 m.—0nm.), 129 (600 m.
—0m., 1100 m.—0m., in both lavers numerous), 132 (600 m.~—195 m., comnion; 1090 m.—37 m., rather
common), 134 (125 m.—75m.; 200 m.—125 m_, numerous; 350 m.—185 m.), 132 (250 m. wire, var. angustior;
950 m. wire, this variety and f. fastigata), 156 (250 and 950 m. wire, var. ungustior and {. fastigate), 160
(1000 m.—200m., these same forms), 170 (200m.~-85m,; 1000 m.—195m., [. Jastigata, common), 175
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1150 m. wire), 132 181 (945 m. wire, the same
186 (245 m. wire, 1145 m. wire), 187 (945 m. wire), 189 (94Huu
al), 196 (singly), 199 {200 m.—
909 (200 m.—8Hm.; 1000 m.

50 m. wire, mostly f. Justigala; (545 m. wire, £. ovala),
111, numerous), 18D (the same singly),
545 m. wire), 194 (0 m, singly; 1145 m. wire, sever

re, pumerous), 192 (
y, 206 {1945 m. wire, numerous),

TR EERIR wire, f. ovada), 204 (945 m. wire

45a

53

386! a: main species, Nuupaktos. b {. fastigata 1. nom.; st 152, 930 m. wire. €: . opuilu

st. 16, Fig. 43. {'ndetla subuacultd Gy ¥ s f acitlee n. £y st 206, 1945

ot 156, 250 m. wire, Fig. 44, L ndelle clepei n.sp.s L

i 1911, b f. tfertneta 1. oM.
20/

Fig. 42, Undelld claparédei (Eutz) Dad.s
n. nom.; st 134 945 m. wire. i onr. angustior n. nom.;
par. snbeaudali n. vars st. 68, ¢ par. peptagond i var.;
Uadetta hyating Dad.s abf o oax the main spreies: Straits of Messina,

Uidetla dohrni Dad., farma?; 39, Couast of Arabia near Ras Dshibsh, Handel-Mazzettih /1o 1910

Fig. 47. Undella marsupiclis B3dt; e stous. Fig 18, Undella marsupialis Bdt, [ subengulata s £y 0. St152, 250 m. wire.
Fig. 49, Undelia collurin 13dt; "0 St 152, 230 m. wire. Fig. 50. el dricollaria Lagekm.; % St 11 The inper lamel de-
tached below.  Fig 51, Undell candaic (Ostty Jorgs a0/, Coast of Norway off Bergen, Deehr, 1901, 3 m——3nn Fig. 2. Undelia
et Sous. Fig. 23, Undetie acnleata #5dg 0 sp, 228, 1140 M. wire, Vig 51 Cndell todmctni

m. wire. Db
St 186, in Salpie.  Fig. 15,
St 152, 250 m. wire. Fig. 46

wertleadfa o nomLs . £ tonge M. f3
Lospes 3501 S U, Fig. Hd. ["ndellee messineisis Bdt.y ¥ St 3.
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—200 m., abundant and predominating: 945 m. wire, common: 1945 m. wire, rather numerous), 210, 211,
212, 213, 223 (1950 m. wire, singly), 228 (1145 m. wire, var. angustior, singly.

This list shows that the species is only apparently less frequent, having praclieally disappeared
from the surface, whilst present evervwhere helow il. [t is really absent only at a single station for deep
water samples, 163, The only sample taken here [rom befow the surface. was from 80 m.—0ny; the
species being, hovewer, ns a rule found in considerably deeper layers, 200 m--100m. or even deeper,
its absence at st. 163 is not astonishing.

It is remarkable that Undella claparédei is very numerous or even common in several ol lhese
samples from deeper water, especiaily in those from the Tyrrhenian and the Catadonian Seas, as well as
from verv deep water in the Sea of Marmora.

A species of so wide a distribution as the present one is as a rule rich in different forms, al
least parlly caused by reaction against or adaptation to varying natural condilions. This was also to be
seen in the material of the “Thor”. The main species (Entz L e} was in the inner and deeper localities
wholly or partly replaced by certain other forms, i [ fusligala n. nom. Exact mvestigations in this
regard, of this and other species with a wide distribution, will presumably add considerably to our
knowledge as lo how new forms and species arise by the action of varying surrountding conditions,

The variety angusfior, which is a form leading over towards the two next following allied species,
was noted from the following stutions:

11, 14, 16, 18, 58 (alone; i. e. main species absent), 60 (much more numerous than the main
species), 64 (alone), 66, 68, 69, 87 (more numerous than the main species), 134 (200 m,—125m., rare),
152 (250 m.; 950 m, wire, alone), 156 (250 L and 950 m. wire, more numerous than the muain species),
160 (1000 pr.—200 m.), 186 (245 m. wire), 187 (190 m.—100m.. without the main species; 940 m. wire).
189 (945 m. wire), 190 (alone), 209 (1000 m.—200 m., 1945 m. wire), 234 (100 m.—25n1; 700 n.—200 m.,
numerous and alone). )

Undella claparédei is certainly indigeneous in the Mediterranean. but is probably partly renewed
every vear through immigration into the Mediterranean from the Atlantic, (from late autumn? to) in
January and February, disappearing almost completely from the surface in summer. It was recorded from
the Mediterranean already by Extz sen. 1883, from Naples (in Salpre), by Braxvr (1907, from Messina,
Loumaxy), by Lousany (1908) from Syracuse, by Extz jun. (19049) from the Northern Adriatic and by
Fortt (1913) {rom the coasts ol the Sea of Marmora.

Otherwise commonly distributed in the Atlantic, from about 41°8 (4" W, Creve 1901 &) to 33" N
A1°W (in April 1910) and to the south-west coast of Ireland (in Aprit, Creve Le) and the Channel.
It occurs frequently in greater numbers, Also known from numerous localities in the Indian Ocean, from
33°S (97°E) northwards, and from New Pomerania in the Pacific (Braxpr 18907).

2. UNDELLA SUBACUTA Cl (p. p.) (Fig. 43 p. 39).
Cleve 1901z, p. 923 6 4a (not 4+ b). Not U. claparédei var. a (“subucuta Cleve!™) Brandt 1907 p. 383, pl. 64 fig. 3, nor UL clap.
var., subascuta Laackmann 1911 p. 471,

Lorica smaller than in the closely allied preceding species, more thin-walied and with a much
Jess marked thickening of wall towards the mouth. Below it is dislinclly pointed or acute, with — in
var, sabeaudata — or without — in [ acule — a very short caudal prolongation.

The two lamellae of the wall close together in the lower portion of lorica or in the poinl below:
in . subcauduta the point is thin-walled, the inner lamella ending before the point.

There are several lorms of loricae — belonging to Tintinnids — leading on the one hand over lo
the greater and more thick-walled preceding species, especially to its var, angustior, on the other hand to
the following, which is very different from U. claparédei in habitus. [ have here provisionally tried Lo

gather these forms under o common denomination, have, however, got the impression that there is wore




than a single species wilh intermediate characters. CLEVE'S species is described from his fig. 4a; he has
bimself (1. ¢.) designated the fig. 4b as a slenderer form of that species. As lo the dimensions, there is
no (essential) difference between his figures and his statements (compare LaackMany Loc. p. 472). Cleve
has only avoided establishing another new species, answering to the “slenderer form.”

A species or form, perfectly answering to CrLeve's fig. 4a, has not yel been seen; however, to
judge from the figure quoted, the lorica seems lo have had a slightly oblique posilion, causing the maxi-
mum ol diameter to be apparently somewhat displaced in a backwards direction (and the lorica to appear
less acute at the posterior end?). To avoid incertitude I have given the forms observed by myself special

denominations.
f. acuta n. forma (Fig. 43 a p. 39).

Lorica rather narrowly oval, the maximum diameter in lhe middie or slightly above (in CLEVE'S
fig. +a below the middle). The inner lamella visible to the posterior, distinctly acute, end of lorica.

Length 57 u—60 g, diameter of mouth 28 u—32p, maximum diameter 33 p—42 e, thickness of
wall (above) up to 3 p—4pu.

Sts. 11; 152 (950 m. wire, several), 156 (250 and 950 m. wire), 163 (80 m.—0m.), 182 (5345 m.
wire), 187 (190 m.—~100 m.), 189 (945 m. wire), 206 (1945 m. wire), 223 (1950 m. wire); everywhere, except

at st. 152, singly.
var. subcaudata n. var. (Fig. 43D p. 39).

Very similar to the preceding form, chiefly differing (Tom it only in having a somewhat protracted,
narrowly conical, acute lower end, thin-walled, because of the inner lamells not following to the extreme
point, where the two famellae arve rveplaced by a single, thin wall.

Length 60 u—62 g, diameter of mouth 304, maximum diameter 32 p—38 p.

Sts. 28, 29, 33, 39, 68; 152 (250 m. and 950 m. wire), 156 (250 n. wire).

var. pentagona n. var. (Fig. 43¢ p. 39).

Lorica mostly more or less distinetly pentagonal (in optical view), the greatest diameter helow
the middle. Thickness of wall very small, its maximum below the mouth distinctly visible, but not very
conspicuous; the two lamellae apparently merging into another at or below maximum of diameter (of
lorica). In optical view the lower end is obtuse-angled.

Length 51 u—53 o, diameter of mouth 29 p—32 p, maximum diameter 39 p—142 e

Considerably similar to CLEVE'S fig. 42, but generally greater and proportionately broader.

Sts. 152 (250 m. wire), 156 (250 m. wire}, 182 (545 m. wire), 189 (945 m. wire), 192 (545 m. wire),
everywhere singly.

This form makes the impression of being a separate species. [t is — as seen from the list of
stations — only laken in deeper lavers of the Eastern Mediterranean, where so many species of Ceralia
and Dinophysiacewe of markedly subtropical (or even tropical?) chavacter are found oceurring singly. I
have also seen it from the Indian Ocean {(about 12°N 58°E, 1, 1912, $/S Scharnhorst, capt. TexTOR)
and from the south-eastern coruner of Arabia (*%, 1910, HaNpEL-MAZZETTI).

The variety subcaudata is the most easily known of these forms, on account of its protracted, thin-
walled, posterior end, and might very well be considered a separate species. [ have, however, the im-
pression that it may not always be safely distinguished from the forma acuta, which again is closely

allied to Undella claparédei var. anguslior.

3. UNDELLA CLEVEI . sp. (Fig. 44 p. 39).
Undella subacuta formu Cleve 1900 p. 923 fig. 4bh., U Dohrni? Dabay 1887 p. 566, pl. 18 fig. 22,

Sts. 14, 26, 28, 29, 33; 152 (250 m. wire), 182 (545 m. wire), 186 (in Salpm), 187 {945 m. wire), 206
(1945 m. wire), 209 (80 m.—3d m.), everywhere singlyv.

The Danish Oceanvgraphical Lxpedition, 1L J. 5




b

ek RIS I DU e el e bl e R e B [ . O IR S

42

Lorica almost cylindrical, generally slighlly wider at or helow the middle, below short and broadly
conical and slightly acute. Wall rather thin. below the mouth slightly or imperceptibly thickened, the
two lamellae distinet and distinctly separated down to near the end, where they merge into each other.
The mouth sometimes slightly dilated.

Length 55 ¢—71 p, diameter of mouth 23 x—31 2, maximum diameter 25 p—32 .

Is much more closely allied to Undella hyaling than to U. claparéded.

This species seems to be rather widely distributed in deeper layers of the Mediterranean in summer.
On account of its narrow loricze it presumably slips easily through the net.

It answers in dimensions to Undella dohrni Daday, save in diameter of mouth, this being stated
by Dapay as only 14 x. It was, however, remarkably varving in shape (and thickness of walil); there-
fore, it is not quite impossible that Dapay’s species may be a similar form. BranoT considers it to he a
form of Undella claparédei, which seems to me very improbable. (See below p. 43).

4. UNDELLA HYALINA Dad. (Fig. 45 p. 39).
Dapaxy 1887 p. 564, pl. 18 fig. 17; Branpt 1907 (incl. varr. a, b, excl. var. ¢).

Sts. 10, 11, 12, 14, 15, 16, Naupaktos (many), 18, 20, Taormina, Naples, 23, 24, 25 (several), 26,
28 (several), 20, 31, 33, 38, 39, 40, 42, Galita, 15, 46, 50, 33, 33, 57, 59, 60, G4, 66, 68, 69; 92, 95, 96,
98, 126 (500 m.—120 m., 275 m. wire), 128 (100 m.—0 m.), 129 (80 m.—0 m., 1100 m.—0 m.), 132 (600 in.—
195m.), 134 (75 m.—0m.), 125 m.—75 n., 200 m.—125 n., 350 m.—185 m.), 152 (250 m. and 950 m. wire),
156 (250 and 950 m. wire), 160 (30 m.—0 m., 100 m.—30 m., 200 m.—100 m., 1000 m.—200 m.), 163 (80 m.—
0m.), 185, 189 (945 m. wire), 192 (345 m. wire), 194 (0 m., 1145 m. wire), 199 (30 n:.—0 m., 945 m. wire),
203, 204 (945 m. wire), 206 (1945 m. wire), 209 (80 m.—33 m., 1000 m.—200 m., 1943 m. wire), 216, 217,
220, 221, 223 (1950 m. wire, many), 224, 225, 228 (0 m., 1145 m. wire), 229, 231 (0 m., 1145 m. wire), 234
(25 m.—0 m., 700 m.—200 m.), singly or sparse, if not otherwise mentioned.

Lorica large, almost cylindrical, sometimes slightly narrowing towards the mouth, usually nar-
rowing slowly in the lower '/;, then abruptly, to a rounded or low conical and very obtuse end. Frequently
the lorica is alinost exactly cylindrical down to the posterior end, which is short and broadly conical
or rounded. The two lamellae of the wall well developed (thickened) and well separated, at the mouth
approaching each other, below more distant, at the posterior end merging into a single, thin wall, or in
contact with each other, or slightly separated. Wall of lorica accordingly thinnest towards the mouth and
at the posterior end, thickest about at the lower Ys.

Length 180 ;EﬁQBB;J, diameter of mouth about 60 x. Sometimes considerably shorter individuals
are found (sts. 231, 234, outside the Mediterranean); the diameter is, however, ouly slightly varying.

The animalcule is fixed at the posterior end of lorica hy the attenuated end of the body, or —
as also in U. elaparédei — by 2 or 3 short branches (Dapay 1887, Exrtz jun, 1909). The peristome collar
has rounded lobes (see Dapavy 1l c¢). Two oval macro- and two rounded micronuclei (Dapay L ¢,
ExTz jun. L c.).

The most common form, also in the Mediterranean is

' {. attenuata n. f. (Fig. 45b p. 39).
C. hyaline var. a2 Brandt 1907 p. 3539, pl. 63, figs. 1—3, pl. 64 fig. 17.

This is the form with the gradual conical narrowing in the lower part of lorica.

Braxpt considers as the main species the long and almost completely cvlindrical form (fig. 45 a),
founded on Dapav's figure quoted, which, however, is scarcely exact enough lo be used for identification
of special forms. In this case the great length, stated by Dapay to from 220 up to 2404, decides
the question: the commoner form, atfenuate, being generally considerably shorter. This greater form [
have noted from sts. 16; 132, 185, 189, 192, 1L e. from the Eastern Mediterranean and the Tyrrhenian Sea.




.
Undella hyalina was very frequent in the Mediterranean. In winter il was present almost every-
where along the route, as a rule sparsely, in a few places nearer the coast more numerous (sts. 28, Nau-
paktos, off Naples). In summer it was noted from 18 of the 22 stalions where deep-water samples were
taken, from somewhat less than 100 m. to more than 200 m.; at the surface it was absent everywhere
east of Sardinia, save at st. 185, whilst it was [requently met with also in the upper layers of ithe most
western regions, the western Balearic and the Alboran Sea, though always more sparsely than in deeper
layers. At st. 223 it was rather numerous at a greater depth (1950 m. wire), a fact, suggestive of an
emigration from the Mediterranean through the Straits of Gibraltar inlo the Atlantic. These “wire-samples”
may, however, in regard to microplankton easily lead to false conclusions, having caught material also
during the hauling in of the net.

This species is certainly indigeneous in the Mediterranean, but is also partly renewed every year
by immigration into the Mediterranean [rom the Atlantic, in winter (January and February) causing an
increase in numbers in the western regions, in June apparently failing, in September again succeeding.
Very probably a successful invasion takes place from autumn to late winter; [ have seen [. allenuala from
the Straits of Gibraltar in Decbhr. 1908 (§/S “Sevilla™, capt. J. Rdp).

It was first recorded from the Mediterranean by Dapay 1887, as a new species (from Naples).
Later it was mentioned by Branpt 1907 from Messina (taken by Lonmany), by Extz jun, 1904 from the
Northern Adriatic, and by Lonyanxy 1908 {rom Syracuse.

Otherwise known from the Atlantic, from 30°S 9°W (the “Fram”, July 1911) to about 39° N in the
Florida Current (BranpT L ¢.) and to the Azores — where present January to March, as well as October
and November (CLeve 1901d) — as well as to the west coast of Portugal. Generaily only scarce, more
numerous in the Sargasso Sea (Bnaxpr L c¢.). Also taken at many places in the Indian Ocean between
South Africa and Ausiralia (according to Laacxmaxy 1911 and to -samples in my possession). In the
Pacific taken at the Tonga Isles (Braxpr 1907).

5. UNDELLA DOHRNI Dad.
Daday 1887 p. 366, pl. 18 fig. 22,

This species, taken at Naples by Dapay in few specimens in March, was not with certainty seen
by myself in the malerial of the “Thor”. According to Dapay’s description and figure it should answer
to U. clevei, only heing much more narrowed ubove, to 14, diameter of mouth, and correspondingly
buiging bhelow.

I have seen another species (east coast of Arabia, Haxver-MazzerTi, /5, 1910), similar to a very
small specimen of Undella hyalina, below somewhat dilated and rounded, which also in part answers to
U. dohrni, but has a much wider mouth: length 74, diameter of mouth 31 x, maximum diameter 36 p
(fig. 46). It is considerably more thick-walled than U. elevei. This is probably the same form which
Braxpt (1907 p. 359) lists as . hyalina var. ¢ from the North Equatorial Current (“Pl. 66"), if there
might be some mistake as to the length stated (155 x). No magnilication is quoted for the corresponding
figure (pl. 64 fig. 19); if we supposc it to be 350 — which is used for many other figures of the same
plate, in stead of 225, used in {igs. 16—18 — the dimensions are 62 ¢ (length), 23 ¢ (diameter of mouth),
28 ¢ (maximuin diameter), answering tolerably well to those in Dapay (634, 14 &, 36 ), only the mouth
is again much too wide.

OsTENFELD and ScHyMipT (1901 p. 182) record Dapaxy's species — as U. claparédei var. dohrini —
from the Guif of Arabia, without figure or description.

6. UNDELLA MARSUPIALIS Bdt. (Figs. 47, 48 p. 39).
Brandt 1906 p. 8, pl. 63 figs. 7, 8, pl. 64 fig. 20.
Sis. 14, 20, 23, 24, 25, 96, 28, 29, 31, 33, 36, 38, 39, 40, 12, 335, 59, 60, 68, 69; 81 (100 . wire),
87, 89, 126 {200 m.—100 w,, common; 500 m.—120 m.; 275 m. wire, common), 128 (100 m.—0m.), 129
-
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(600 m.—0 m.; 1100 m.—-0 m., many), 132 (600 m.—195 m., 1090 m.—57 m.), 134 (75 m.—0m,, 125 m.—
75 m.), 162 (250 m. wire, many: 950 m. wire, many), 153, 156 (250 m. wire, 950 m. wire), 160 (200 m.—
100 m., 1000 m.—200 m.), 175 (350 m. wire, 1150 m. wire), 179, 182 (545 m. wire), 186 (245 m. wire, 1145 m.
wire), 187 (190 m.—100 m,, 945 m. wire), 189 (945 m. wire), 192 (0 m., 545 m. wire), 194 (0 m.; 1145 m.
wire, many), 1935, 199 (200—80 m., many; 945 m. wire), 200, 202, 204 (0 m., 945 m. wire)}, 206 (1945 m.
wire), 209 (200 m.—85 m., 1000 m.—200 m., 945 m. wire; 1945 n. wire, many), 210, 223 (1950 m, wire),
934 (100 m.—25 m., 700 m.—200 m.). Scarce, il not otherwise mentioned.

Lorica short and wide, in side view almost rectangular, slightly swollen just below the moeuth,
then of almost equal width to the middle. In the lower half, it is cither somewhat widened towards the
abruptly and broadly rounded end, or of almost equal width, or in the lower !f3 narrowing by convex
tateral ontlines towards a slightly polygonal lowest portion, showing (on the optical section) more or less
marked lateral corners. The two lamellae of the wall strongly developed (thickened) and distant, closer
at the lower end and particularly at the mouth, where both lamellae are in contact or fused, forming a
proportionately thin, obliquely upward an inward directed upper rim, protected and supported by a lower
outer one, more or less distinctly protruding on the swollen part mentioned.

Length 102 4—128 g, diameter of mouth 51 ug—>54 g, upper maximuam diameter 68 x—71 u, lower
64 u—71 u, maximum thickness of wall (at the swollen part above) about 7 4.

The first above quoted figure in Branpt, pl. 63 fig. 7, is according to my own experience, an
ancommon form — it is much wider below than above — and should therefore be avoided as representative
of the main species, whereas his fig. 8 shows a common form. This mayv be taken to represent the main
species, no other being chosen belore.

This main species, showing a secondary maximum of diameter more or less far below the middle,
was in the malerial of the “Thor” present at the following stations: 153, 175 (350 m. wire, 1150 m. wire),
179, 192 (0 m., 545 m. wire), 194 (0 m., 1145 m. wire), 199 (200 m.—80 m.), 204 (0 m.), 206 (1945 m. wire),
209 {1100 m.—200 m., 945 m. wire; 1945 m. wire, many), 210, 234 (100 m.—25 m., 700 m.—200 m.), always
singly or very sparsely, save at st. 209, 1945 m. wire. Also present in winter.

The most frequent form taken during the summer cruise, and the only one occurring in greater

numbers, was the following,
f. subangulata n. f. {Fig. 48 p. 39).

Differs from the main species in the absence of a marked secondary maximum of diameter helow,
and in showing more or less distinctly angular corners between the lateral and the posterior outlines.

Undella marsupialis is otherwise rather constant; frequently, however, particularly in summer
samples {rom deeper water, a form with only a faintly pronounced or lacking lower maximum of dia-
meter is met with, similar to f. subangulata, but without the angular corners below. This form, f. sub-
cylindrica n. f., passes, however, apparently without a definite limit over into the form mentioned.

This species was very frequent in the Mediterranean, also in winter, though in that season always
very scarce. In summer it was taken all the way from the north-western coast of Portugal as far as
into the Sea of Marmora, in the Mediterranean, however, almost exclusively in deeper waler, only at 8
stations — 7. of them in (he Western Mediterranean — al the surface, and at all of these singly or very
scarce, whilst below it was not seldom rather plentiful. It is also noteworthy that is was the main
species which was generally met with in the surface, whereas this same form usually or mostly was
lacking in deeper layers, or, at any rale much rarer there than f. subangulaia (and f. subeylindrica). Forms
intermediate between the main species and the other two mentioned, were not rare.

All this seems to me to suggest that lhe main species in the Mediterrancan gives rise lo lthe two
deviating forms mentioned, particularly where the lalier are present in greater numbers.

Direct indications of an immigralion from the Atlantic into the Mediterranean are lacking; the
distribution in winter might, however, be suggestive of such an immigration in late autumn. I have seen
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8. UNDELLA TRICOLLARIA Laackm. (Fig. 50 p. 39).
Laackmann 1911 p. 470, pl. XLIX f{igs. 18, 19,

Very near lo the preceding species, but much les swollen below, and with a more pronounced
annular and somewhat acutely projecting widening below the mouth. Also, the distance between the first
and the second annular widenings is but slightly greater than between the two [ollowing,

Also in this species forms with les pronounced or ohsolete upper (1) or lower (4") annular
widenings are met with; they were, however, not observed in the Mediterranean.

Length 118, diameter of mouth 53, maximum diameter (at the 4% widening) 84 .. Diameter
of 1% annular widening 63y, situated at a distance of 9p—104 below the mouth, diameter of 29 wide-
ning 67, at a further distance of 19, diameter of 31 widening 75y, distance 17 u; the 4" widening (at
its maximum) 32p farther down, usually much less acute or somelimes even lacking (see Lasckmann
L c. fig. 19).

[ saw this species only in the sample {rom st. 11 in the Jonian Sea in Decbr. Otherwise only
known [rom the Brazil Current, west of South Africa (German South-Pole Exp., 18"—22¢ of Aug. 1903,

Laackamaxy Loc.).

II. Subgenus PARUNDELLA n. subg.

Lorice more or less elongated, with a well developed, simple caudal prolongation. Structure of
(outer) wall generally very well visible, frequently rather conspicuous, though only a “primary”™ simple
one. Lamellae generally rather approximated, though as a rule distinctly separated, save at the posterior
end where they ure merging into each other, forming a single-walled lower and generally firmer part of
the caudal prolongation.

Is nearly allied to the genus Xyséonellopsis (se below).

9. UNDELLA CAUDATA (Ostl.) Jorg. (Fig. 51 p. 39).
Jorgensen 1900 p. 95. Tintinnus caudatus Ostenfeld 1899 b, p. 438 fig. 2e (p.437). Undella pellucida Jérgensen 1899 p. 41, pl. [
figs. 7, 8. U. lachmauni Brandt 1907 p. 367, pl. 64 fig. 26, incl. var. a, p. 368, pl. 64 figs. 23, 27 (not var. b caudata).

Lorica in the upper half cylindrical, frequently slightly dilated somewhat below the mouth, in the
middle sometimes slightly narrowed, but then again dilated to a somewhat greater width than in the
upper half; below it is narrowing more rapidly, by convex laleral outlines, merging imperceptibly into a
rather short, narrowly conical and acute caudal prolongation, thin-wailed and with a rather broad, conical
cavity. Both lamellae of the wall well developed and distinctly separated for about the upper half of
the caudal prolongation, then merged into a single thin wall. Thickness of wall, or distance of lamellz,
greatest above, sligthly below the mouth, as well as below, aboul where lhe lorica proper passes over
into the caudal prolongation. Alary ribs or plicee from the upper portion of this prelongation up to the
lower one of lorica, may be present.

Total length usually 110 p—125 4, exceptionally down to 90, or up to 1794, length of caudal
prolongation usually 34 p—12 p; diameter of mouth usually about 40 p, up to 46 . Lenglh of the conical,
single-walled, lower part of caudal prolongation usually 17 p—20 s.

In my quoted paper of 1899 the diameter of moulk is erroneously stated to be 654 and 624 (in
the two cases mentioned there), which mayv be a printer’s error (for 454 and 12 ).

Only a very fine primary structure.

This species is closely allied to the following; nevertheless it is so different from it in the con-
stitution of the lower (posterior) part of the lorica that they should be considered separate species, at
least provisionally. In this subgenus there are several closely allied species, needing further examination
hefore the true limits can be drawn,
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the species in a sample from the Siraits of Gibraltar in Decbr. 1908 (the Sevilla, capt. J. Rop). It cer-
tainly is, however, a trne Mediterranean species, though only in winter frequent at the surface; in sum-
mer it is generally present everywhere at some deeper level — noted for 19 out of 22 stations — partly
abundant, particalarly in the Tyrrhenian Sea.

Was first reported from the Mediterranean by BranoT 1907 (Messina, laken by LoHMANY), later
by Loumany 1908 from Syracuse, and by LnTz jun. 1909 from Naples (in December).

Otherwise the species is as yet only known [rom rather few localities: Off the south-weslern
coast of Africa, in the Brazil Current (Laacimany 1911), frequent and partly present in somewhat greater
pumbers in the North Equatorial Current, west of Africa, and sporadicaily, as well as very scarce, in the
Sargasso Sea and the Gulf Stream, as far as west of the Straits of GibraHar (in Ociober, BranpT 1. e).
I have also seen it in a sample (rom the Pacific (off the coast of Mexico, 21°N 106° 25’ W, the Alden,
capt. Kans, 4/ 1910},

These, relatively (ew, localities, compared with the wide distribution in the Mediterranean, seem
to indicate that the species properly belongs to deeper layers. The exact depth of these in the Mediter-
ranean cannot easily be determined; it seems, however, generally to answer lo the depth where the den-
sity of water grows more constant (¢ about 28.9 to 29.0 for the stations where the species was occurring
in greater pumbers). This may, however, be interpreted in two different ways: the species may require
this density, to be able lo keep floating, or the dead individuals (or loric}, may sink into and gather
in this layer. Loricze with remains of the animalcule were somelimes, it is true, found at a considerable
depth (f. i. at st. 223, 1950 m. wire); the animalcule may, however, have been dead. Besides, empty loricoe
are always greatly in the majority.

Nevertheless, hoth the present and several, or even many, other species of Tintinnids certainly
(when alive) chiefly belong to deeper layers, at any rate in the Mediterranean in summer.

7. UNDELLA COLLARIA Bdt (Fig. 49 p. 39).
Brandt 1906 p. 8, pl. 63 fig. 12, pl. 64 fig. 215 1907 p. 361 (incl. var. a)

Sts. 152 (250 and 950 m. wire), 136 (950 m. wire), 160 (200 m.—100 m.), 182 (545 m. wire), 187
(190 m.~—100 m., 945 m. wire), 189 (945 m. wire), always singly or very sparse.

Lorica similar to one of the preceding species, strongly swollen below: it is, however, in the
middle and above provided with two, strongly pronounced and very prominent annular dilations.

Length 122 p—130 4, diameter of mouth 35u, maximum diameter (below) 96 p—100 g

In this and the closely ailied following species there are four, more oOr less strongly pronounced
annular widenings, of which in the present species the two median, more approximated ones, are acutely
prominent. The upper one is in this species obsolete and situated near the mouth, as in U. marsupialis;
its outer {(and upper) border is showing as a faint or indistinct line parallel to the orificial rim, 9p—10p
helow the latter. The distance from the same to the next widening of the lorica, an aculely projecting
annular rib, is about 25 p, maximum diameter of the latter = 72577 n, the distance farther oun to the
next apnular rib, similar to the preceding, about 21, diameter of the vib = 77,—83pu, 1. e. slightly
greater than the preceding. The fourth annular widening is much broader (higher) and rounded off; its
maximum diameter is 96 g—100 @, and is situated at a distance of 45p —47p below the third dilation.
Thickness of wall up to 7, only less at the mouth and at the broadly rounded posterior end.

This beautiful species seems not to have heen observed before in the Mediterranean.

In the material of the “Thor’ it was only noted for decper layers in the Eastern Medilerranean,
900 m.—100 m., perhaps also deeper.

Otherwise only known from the Sargasso Sea (at many places, Braxor l. c.). Allied forms or
species are rather widely distributed in the southern Atlantic, between South-Africa and South-America
(the “Fram” 1911).
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Is a northern Atlantic, cold-lemperated species, distributed from 38° N off Lthe coast of North
America (the “Texas™, April 1910, capt. PrprrseN) northwards to Ieeland (OsteNveELp 1899 and 1900)
and to Loloten (JorceEnsen 1905), to the south perhaps as fur as the Azores (CLeveE 1901 d and 1902 h).
More southerly situated localities (CLEVE I ¢, Laacryann 1911) require [urther conlirmation.

In the material of the “Thor” [ saw this species only in stomachs of Salpx from st. 80 (Bay of
Biscay). (Length of lorica varying). It is not known from the Mediterranean, but has been confounded

with the following warm-water species.

10. UNDELLA ACULEATA n. sp. (Fig. 52 p. 39).

U. lachmanni var. b caundata Brandt 1907 p. 368, p. 64 figs. 24, 24 a, 14; Laackmann 1911 p. 474, Not Tintinnus caudatus Ostf.

Sts. 98, 53, 59, 60, 68: 81 (100 m. wire), 132 (600 m.—195 m.), 134 (125 m.—75 m., 200 m.—125 m.),
152 (950 m. wire), 182 (545 m. wire), 194 (0 m., 1145 m. wire), 199 (200 m.-—380 m.), 206 (1945 m. wire),
293 (1950 m. wire) 228 (1145 m. wire), 234 (100 m.—25m., 200 m.—9 m.), always singly or very few
individuals.

Very near to the preceding species; lorica, however, with a longer and narrower caudal prolong-
alion, in the lower part subulate or necdleshaped, with a lhickened, single and homogeneous wail and a
narrow inner cavity or channel, or sometimes apparently wholly or partly solid. Lorica almost cylin-
drical as far as or to somewhat below the middle, then conically protracted in a downward direction,
with almost perfectly straight or somewhat convex lateral outlines passing over into a rather offset, nar-
row caudal prolongation. Thickness of wall generally somewhat less than in the preceding species, only
slightly greater above and below. The two lamelle of the wall everywhere distinetly separated down to
the narrow caudal prolongation, where they merge into each other about in the middle. This lower half
of the caudal prolongation is very firm in consistence and more conslpicuous in water than the rest of
the lorica, recalling the corresponding lower spine-like part in Xystonella acus. The channel-like cavity
inside generally distinct in the upper part of the subulate end, frequently also visible to the very end,
but seems somelimes to be lacking. Alary edges or ribs from the upper portion of caudal prolongation,
up to the lower part of lorica, may be present, hut are generally narrow and inconspicuous.

Total length 130 ;51187 w (£ longa), of lorica proper 100u—1284; diameter of mouth 31 p—40g.
Length of subulate part bhelow up to 35 or sometimes more; thickness of wall about 2 only.

F.longa u. f. (Fig. 53) has a more protracted lower part of lorica, and a longer caudal prolonga-
tion than usual.

Sts. 228 (1145 m. wire), 234 (700 m.—200 m.), singly.

Undella aculeala is rvare and scarce in the Mediterranean, during the winler cruise only met with
in the Alboran Sea and near Naples, in summer sporadically in deeper layers, again particularly hetween
100 m. and 200 m., or deeper, all the way from the Alboran Sea as far as to Euboea, but only at a single
station present at the surface (at st. 194 where many species, otherwise only noted for deeper layers,
were met with at surface, probably on account of the submarine ridge in the Straits of Messina).

Otherwise it is as vet only known with certainty from scattercd localities in the Atlantic, {rom
about 28!/,°$ in the Benguela Current, west of southern South-Africa (German South-Pole Exp., /3 1903,
see LAACKMANN L. ¢.), to the meeling of the Florida and the Lahrador Currents, far south-cast of Nova
Scotia (Branpt Lc). 1 have seen a species or form very similar to the f. longe from the Indian Ocean
(43° S 99° 1, $/S Akershus, March 1911, capt. MARTIND.

We should probably alse include here the Undella caudala, by CLEvE (1901 ¢) reported from the
southern Indian Ocean, and by Ostexrerp (1907) from the Benguela Current, ns well as most of the
localities soulh of the Azores reported by Creve (1901 d and 1902 b).



“Undella lachmanni” is in the first instance recorded for the Mediterranean by Loamann (1903 and
1908) from Syracuse, and later by Exrtz jun. (1909) from Naples, in both instances without figure or
description.

[n the material of the “Thor’” there is a faint indication of immigration into the Mediterranean
from the Atlantic in February (and perhaps in May (?), presence at st. 134), but none in Juue, nor in
September. The very searce occurrence at the surface in winter may perhaps indicate that the species
has some difficulty in keeping alive in the Mediterranean for a longer time, and that it is maintained by
a faint immigration into the Mediterranean from the west (in winter and spring?), passing over {o deeper

level in the inner regions.

11. UNDELLA LOHMANNI n. sp. (Fig. 54 p. 3M.
U. messinensis BranpT 1906 p. 9 p. p., pl. 64 fig. 29, 1907 p. 369 p. p. U. luchmanni Davav? 1887 p. 568, based on Crarinipe &
Lacusann 1858 p. 210, pl. IX fig. 5 b.

Sts. 28, 33, 68; 87, 126 (275 m. wire), 132 (600 m,—195m.), 134 (200 m.—125 m., 350 m.—185m.),
152 (950 m. wire), 182 (545 m. wire), 187 (945 m. wire), 189 (945 m. wire), 192 (545 m. wire, several), 194
(0 m., 1145 m. wire), 200, 204 (945 m. wire), 206 (1945 m. wire), 209 (1000 m.—200 m., 1945 m, wire), 210,
293 (1950 m. wire), 228 (1145 m. wire), 234 (200 m.—951n.), scarce or even singly except at st. 192,

Lorica on the whole cylindrical, below the mouth somewhat dilated — the ouler lamella curving
outwards — then slowly narrowing by concave lateral outlines to a minimum diameter slightly above
the middle of lorica proper, then again widened to a secondary maximum of diameier near the end of
lorica proper, here by rounded lateral outlines passing over into a large and broad caudal prolongation,
the cavity of which in the lower portion is narrowly counical, very acute, with a somewhat thickened,
but single wall. The two lamellee of wall everywhere well developed and separated, save in the pointed
end, where they merge into each other. The ouler lamella is particularly well developed (thickened) at
the lower maximum diameter of lorica, the distance of the lamellz greater at the widening below the
mouth, as well as in the caudal prolongation, above the single-walled lower part of it. At the mouth a
well-developed, rather thin-walled, but firm rim, formed by the two adjacent lamellee; this rim is found
by many species of Undefla and allied genera. Alary plicze rare or lacking.

Length of lorica proper 111 p—137 g, of caudal prolongation 45 u—53 r; diameter of mouth 404
—43 &, at the upper maximum diameter 15 —47 g, at the lower 43 4 —47 . The posterior, single-walled
point narrow and short, 12x—15x in length X 3 u—4'/, u in breadth at its base. In concentrating
watery glycerine the lorica contracts casily and considerably above the middle.

Is very similar to Undella caudaia (U. pellucida), but obviously specifically different from it.

In regard lo the name Undella lachmanni 1 should like to point out that Dapay, when establish-
ing this species, only knew it from the quoted figure in CraparipE et Lacumann, giving this ligure a
special denomination. Later on, several similar species were found to exist; most of them were already
known to Braxpr (1906). These forms he grouped under two dilferent species, Undella lachmanni and
U. messinensis. He has obviously not seen the true “main™ form of the former species, bul only mare
or less “similar” ones. A form exactly answering to the figure in Claparéde et Lachmann is also as yet
unknown, very probably because this, and other figures in older works were not intended to serve
as a means for distingunishing a series of very similar forms, these being still unknown. These old figures
should never be used for determining special forms.

In this case there are two different species or forms answering to the figure quoted, the present
species and the northern U. caadafa. The lalter was, however, by Braxpr considered identical with the
above described warm-water species U. aculeata, which in any case deserves a special name, to distinguish
it from the true northern species. In my opinion, however, the present species, which BraxpT confounded
with his . messinensis (or referred to this species without a special denominalion or mention), is more
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probably that ol Craparipe et Lacmyany. They agree as to shape of lorica, but the last mentioned
species shows no offset caudal prolongation. They agree also as to length, this being in CLAPAREDE’S
figure about 180 g, whilst U. candata in the open Atlantic is generally much shorter, Besides, CLAPAREDE'S
species was taken together (?) with U. claparédei, which is a warm-water species, whilst U. candata is a
cold-temperate one.

CLAPAREDE'S species can hardly be the same as [l. lachmanni above, both differing considerably, in
shape as well as in development of the posterior end. If this older name should be kept, it must be used in-
stead of the well-established name, U. caadata, if not transferred to the present species. On account of
this intricate state of things [ should propose to drop the older name, considering also the improbability
of any certain identification in future.

This new species proved to have a wide distribution in the Mediterranean. In winter it was only
met with at two stations in the Tyrrhenian Sea in addition to one in Bay of Cadiz, in summer, however,
it was present all the way from the south-western corner of Portugal as far as Euboea, bhut generally in
deeper layers, from 100m. lo 200 m. or more. It was taken at the surface only at three stations (in
summer), but in deeper layers at 14 of the 22 Mediterranean stations where deep-water samples were
taken: it must therefore be frequent ut deeper levels, though always very scarce.

It was first recorded for the Mediterranean by Brandt {1. ¢.), as taken at Messina by Lohmann.

12. UNDELLA MESSINENSIS Bdt. (Fig. 55 p. 39).
BraxpT 1906 p. 9, pl. 64 figs, 13, 30 (excl. fig. 29 and wvar. a).

Sts. 33, 35; 129 (600 m.—0 m., 1100 m.—0 m.), 132 (600 m.—195 m.), 134 (200 m.-—125 m., 350 n1.
——185 m.), 170 (200 m.—85 m., here the predominant species of Tintinnidee; 1000 m.—-195 m., rather numer-
ous), 175 (350 m. wire, predominant), 194 (1145 m. wire), 199 (945 m. wire), 204 (945 m. wire, several),
206 (1945 m. wire), 209 (1000 m.—200 m., 1945 m. wire), 234 (700 m.—200 m.). Only very scarce, if not
otherwise mentioned.

Lorica of a very characteristic shape; above, at the mouth, rather thin-walled and ecrect, with
closer set lamellae of the wall, then somewhat swollen, then again cylindrical or very slowly narrowing,
by almost perfectly straight lateral outlines, to near the lower end of lorica proper, where rapidly dilated
and lhen almost abruptly constricted, by concave lateral outlines passing rapidly over into a broad and
strong caudal prolongation, similar to that of the preceding species, but with a broader and longer, single-
walled point.

At the lower maximum diameter the outer lamella is still more thickened than in the preceding
species, being strong enough to maintain the special shape of the lorica — at any rate in its lower
part — even in concentrating glycerine-water.

Length of lorica proper 107 y-—111 w, of caudal prolongation 38 p—45 p; diameter of mouth
50 u—52 u, upper maximum diameter 51 u—53 u, lower 32 p—53 u. The single-walled point at the posterior
end rather thin-walled, 17 4—20 ¢ in length by 5!/, p—6'/e o broad at ils base.

Several or many alary plice {rom lower end of lorica to upper of caudal prolongation, generally
rather narrow.

I have reserved the specific name messinensis for this form, being the first figured (l. c.) under
this name, in BRANDT.

This species was very rare in the winter samples, prebably on account of its being rare at the
surface, as is the case with many species of Undellu. During the summer cruise it proved to he consider-
ably rarer than the preceding species. [t was not observed to oceur in the Eastern Mediterranean, though
recorded from deeper layers of the Sea of Marmora, at two stalions, where it even proved to be the
predominant species of Tintinnids.
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As yet only known from the Medilerranean, first taken by Loumanx at Messina (Branot 1 ¢.).

U. messinensts “var.” Brandt (I. c. p. 369, pl. 64 f{igs. 15, 28) is probably also a new species,
different from the true ['. messinensis, as detined above. To judge from my notes it wuas perhaps seen in
the sample from st 60, ditferent from the two preceding species; I did not, however, meet with it in the

summer plankton.

XYSTONELLOPSIS n. gen.

Loricze elongated, at the mouth with a thin-walled, but {irm, more or less developed, short rim,
formed Dby the closer-set lamellic and not offset from the rest of the lorica. A similar rim is present in
many or most species of Undella. Wall otherwise as in the latter genus, showing two well developed and
limited, and well separated lamelle, with a more or less fine “primary” structure without greater, “second-
ary” meshes. Caudal prolongation provided with a similar annular or umbellate (cup-shaped) thickening
as in certain species of Xystonella, frequently also with longitudinal plice and a coarse structure near
this thickening, where the caudal prolongation is abruptly narrowed {o a more or less subulate point.

This genus is closely allied to Undella, as well as to Favella and Xystonella. From the two latter
genera it is easily known by the quite different mouth, with a rather thin, single rim or border, instead
of a broad mouth, with an outer and inner rim (border).

1. XYSTONELLOPSIS SCYPHIUM u. sp. (Fig. 36 p. 31).

Sts. 68; 129 (1100 m.—0 m.), 132 (B00 m.—195m.), 152 (950 m. wire), 156 (950 m. wire), 184
(945 m. wire), 185, 186 (0 m., 245 m. wire, 1145 m. wire), 187 (945 m. wire), 189 (945 m. wire), 199 (915 m.
wire), 204 (945 m. wire), 206 (1945 m. wire), 209 (1945 m. wire), 234 (700 m.—200 m.). Generally very
scarce; at st. 186, 1145 m. wire, in somewhat greater numbers; at st. 184 (Bay of Corinth) abundant.

Lorica as in Xysfonella favata Braxpt (1906 p. 7, pl. 44 fig. 2, pl. 47 flig. 3), but much smaller
and with a shorter upper part (i. e. above the sudden narrowing) of caudal prolongation. Lorica at the
very mouth slightly dilated, a little lower faintly, but distinctly, swollen, then with gradually more con-
verging lateral outlines beautifully poculiform (see fig. 56 u), below passing over into a rather short and
bread upper part of caudal prolongation, ending as usual cross-cut, but continued through a strong, but
single-walled, subula, only half as broad, without visible structure.

Wall of lorica everywhere above this subulate end double, with — at any rate in the upper
half — well separated ouler and inner lamelle, at the swollen portion above nearly twice as thick as in
the middle, below generaily less thick, but just before the upper end of subula again slightly thicker.
Sometimes short and narrow plicae are present, extending upwards from the abrupt narrowing below.

Structure exceedingly line and inconspicuous.

The form, which was abundant at st. 184, differs slightly from the usual oue in being larger and
less poculiform, rather evenly and wery slowly narrowing in the upper half (in a downward direction).

Total length usually 128 p—147 g, ravely down to 120w, subula 23 ;~—28 4, diameter of mouth
45 =30 g, at the swollen porlion above some 6 u greater.

Is so similar to Xysionellopsis fuvata (Brandt) that [ first mistook it for this species, which, accord-
ing to BraxoT, is 276 4 X 87, i.c.about doubie the size. His ligure seems to represent an individual,
artificiaily compressed (squeezed) above; it differs, however, also in having a proportionately much longer
upper portion of caudal prolongation, und must belong lo a different species.

The present delicate species shows about the same distribution in the Mediterranean as Xysfonel-
lopsis cymalica; is, however, not noted for the winter cruise, and seems in summer throughout to eccur
at greater depths. The Tocal abundance at Naupaklos is very remarkable.
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Not yel known outside the Mediterranean, save from st. 68 in Bay of Cadiz in February., Seems
to be a deep-water species of wide distribution in the Mediterranean, where recorded for 12 of the
29 stations for deep-water samples.

No indication of an immigration into the Medilerranean from oulside was to be traced.

The closely allied Xystonellopsis favata has only been taken at one locality in the Sargasso Sea,

and at one in the South Equatorial Current.

2. XYSTONELLOPSIS CYMATICA (Bdt) (Fig. 57).

Cyttaroeylis (Xystonella) cymatica Brandt 1906, p. 6, pt. 44 figs. 3, 4; 1907 p. 251, incl var.a, pL 11 fig. 5, pl. 45, tig. 2. Xystonella
cymatica Laackmann 1911 p. 452, pl. NLIX fig. 5

Sts. 24, 28, 68 (see var); 86, 87, 89, 129 (600 m.—0 m.,, 1100 m.—0 m.), 132 (600 m.—195 m.),
134 (200 m.—125 m.), 152 (950 m. wire), 156 (950 m. wire), 160 (1000 m.—200 m.), 182 (545 m. wire), 187

’_—a L ——
SEEnnT
56a Y I l’

Flg 56. Xystonellopsis scyphinm n. sp.; “50/, a: st 68, b: st 184, 945 m. wire. Fig. o7, \Js‘ionellopsn egmuatica (Bdt.); /. St. 28,

: $pecimen showing ils natur al outlive. The same in coneentrating glyeerine-water. Fig. ! Xystonellopsis cqmahm var,

spr(u[a Bdt.; *°/,. St. 68. Fig. 59. \r;slumllnpm paradora (CLY; /5 St 2(\ Fig. 60. Xr)stonellopsz.s brandti (Laackm.) n. sp.; ¥y,
St. 152, 250 rn wire.

(190 m.—100 m., 945m. wire), 194 (0 m., 1145 m. wire), 199 (915 m. wire), 200, 206 (1945 m. wire), 209
200 m.—85 m.), 234 (200 m.—95 m., 700 m.—200 m.), but singly or (sts. 152, 187) very scarce.

Lorica. swollen below the mouth, then siowly narrowing about to the middle, then again more
rapidly narrowing and below passing over into a slightly offset, broad upper portion of caudal prolongs
tion, which is slowly and evenly narrowing downwards to a slightly dilated, thickened, somewhat umbel-
late end. From this latter issues a much narrower, subulale, lower caudal prolongation couspicuous in
water, and with hyaline, structureless, simpte {single) wall. The Lwo lamellze of the wall otherwise
everywhere separated. Thickness of wall greatest at the swollen portion above, where up to 7p—8yu, at
the very mouth rather small, below the sw ollen portion 3} g—424 @, towards the subula below much smaller.
Meshes ‘'small on and above the swollen portion, below uand towards the middle larger and more con-
spicuous, in the narrower portion near the subula very small.

o
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Total length 180 ¢z—230 g, length of the subulate posterior part of caudal prolongation 38 u—40 u,
diameter of mouth 53 —60 g, maximum diameter (below the mouth) 64 o—74 . The dilferent shape of
BRANDT'S var. a is obviously due to shrinkage (compare figs. 57 a and b}.

This beautiful species was [requent in the material of the “Thor”, from the Baleares as far as
Euboea, as well as near the sonthern and south-western coast of Portugal, though everywhere very scarce.
In winter it was almost absent, only noled for two stations near Naples (24, 28) and for si. 68 in Bay
of Cadiz; in summer it was almost only met with in deeper lavers, being only present at the surface at
sts. 194, 200. It was apparently chiefly met with in layers from 100 m. to somewhat below 200 m., and
was taken at 12 of the 22 stations for deep water samples (in the Mediterranean proper).

A deviating form or perhaps another species is

var, spicata Bdt. (Fig. 538 p. 51).
Brandt 1907 p. 252, pl. 47 fig. 1.

The swollen portion of lorica above is longer, less pronounced or localized, but very thickwalled.
The upper portion of caudal prolongation — above the constriction — almost undeveloped, the lorica
narrowing almost evenly to the annular thickening below where the subulate lower part takes its origin.
This lower portion of candal prolongation is also much broader at its base (in my specimen) than in
the main species, and the structure in the upper part of the lorica less coarse. Is shorter than the main
species, the difference answering to the difference in lengths of upper portion of caudal prolongation in
both forms.

Total length 207 g, of lower portion of caudal prolongation 42; diameter of mouth 53 x, maximum
diameter 64 p.

I saw ouly one specimen from st. 68 (Bay of Cadiz). Branpt (L ¢.) records it from one locality
in the North Equatorial Current and from one in the South Equatorial Current, as well as from Ceylon.
My specimen is slightly different from the figure in Bra~NpT.

Xystonellopsis cymatica was first reported from the Mediterranean by BraxpT (1. ¢.), as taken by
LosMany at Messina. Otherwise it is known from the Pacific (New Pomerania, Bravot L c.), from the
Mascarene Current in the Indian Ocean (LaackMany 1911), as well as from a large area in the Atlantic,
from the Sargasso Sea to lhe South Equatorial Current, though generally everywhere rare and scarce
(Brandt L c.).

3. XYSTONELLOPSIS PARADOXA (Cl) (Fig. 59 p. 51).

Undeila paradoxa Cleve 1900 p. 974 (fig.). Cyttarocylis? (Xystonella) paradoxa Brandt 1906 p. 25, (Cyttarocylis?) Xystenella para-
doxa Brandt 1907 p. 256, pl 48 figs. 3—6.

Sts. 14, 20, 23, 25, 26, 27, 28, 31, 38, 40, 42; 126 (275 m. wire), 132 (600 m.—195 m.), 152 (250 m.
wire: 950 m. wire, rather numerous), 156 (2530 m. wire, 950 m. wire), 160 (200 m.—100m,, several speci-
mens; 1000 m.—200 m.), 182 (545 m. wire), 186 (245 m. wire), 187 (190 m.—100 m., 945 m. wire), 189
(945 m. wire), 199 (200 m.—80 m.), singly or sparsely where not otherwise mentioned.

Lorica at the mouth slightly dilated and rather thin-walled, then swollen and very thickwalled
for a considerable length, then again rather slowly narrowing in a downward direction, frequently some-
what more rapidly from the middle, to a couple of annular thickenings, one above the other, cross-cut
at their lower ends and similar to the corresponding parts in the preceding species, only much larger.
The Tower part of lorica accordingly shows two marked annular constrictions; from the lowest of them
the caudal prolongation is continued by a triangular, sharply acuminated point thick-walled at the base.
The cavity of lorica stretches down to the very point, but is considerably narrowed above the upper
annular thickening by a corresponding thickening of wall. From this upper annular thickening several
conspicuous alary plice run upwards along the lower portion of lorica. Structure in the lower portion
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of lorica and caudal prolongation conspicuous, consisting of rather coarse, strong-walled meshes; other-
wise, it is more conspicuous and consisting of larger meshes on the swollen portion above, whilst close
to the mouth the meshes are very small, and from bejow the swollen portion down towards the lower
portion mentioned, they become very delicate or indistinct.

Total length 180 ;—230 g, diameler of mouth 45 p—50 .

The animalcule is (according to ENTz jun. 1909) fixed at the lower poinl of lorica.

This very characleristic species was strikingly frequent in the material of the “Thor”. In winter
it apparently occurred only in the median regions of the Mediterranean, from Sardinia to the Adrialic,
but was remarkably frequent in the Tyrrhenian Sea. In summer it was again only met with east of
Sardinia, thence as far as the Levant and the Aegean Sea, but only in decper layers, nowhere observed
in the surface. This species also seems particularly to occur between 100 m. and 200 m. below the sur-
face, or somewhat deeper, where it must be rather frequent, being taken at 10 of the 22 stations (for
corresponding samples).

There are no direet indications of an immigration into the Mediterranean from the west; the
distribution in winter would, however, apparently answer 1o such an immigration in late autumn (Novbr.—
Decbr.(?), compare Joraexsen 1920 p. 105). I have seen the species in a sample from the Straits of
Gibraltar Decbr. 1908 (the Sevilla, ecapt. Rov). As it is so frequent and not always scarce, it is likely to be
able to keep alive all the year in deeper layers, though probably it is renewed by an occasional invasion
from the Mediterranean.

It was first recorded for the Mediterranean by ExTtz 1909 (from Naples, Decbr. 1902). Otherwise
it is known from the Azores (in January, Creve I c.), from the South Equatorial Current frequent to the
Florida Current, and from south of Madagascar (Braxpr L ¢.).

4. XYSTONELLOPSIS BRANDTI (Laackm.) n. sp. (Fig. 60 p. 51).

Undelia heros var. c? Branpt 1907 p. 373.  Undella fenuirostris var. brundti Laackyasy 1911 p. 478, pl. L figs. 1, 2.

Sts. 14, 20, 52 (0 m., 250 m. wire, 950 m. wire), 156 (250 m. wire, 950 m. wire), 158, 161, 186 {in
Salpe), 187 (190 n:.—100 m., 945 m. wire), 189 (945 m. wire), 194 (0 m.); everywhere bhut singly or
very sparse.

Lorica with an erect, rather thin-walled mouth, below it swollen and thick-walled, then very
gradually passing over into a cylindrical, thin-walled portion, but again from above, or at, the middle
slowly tapering downwards and alimost imperceptibly passing over into a broadly subulate, thick-walled
point, very conspicuous in water, frequently somewhat curved or oblique towards its end. Several, more
or less short plicee are present at the upper end of the subulate point, running upwards to the lorica
proper. Structure a very fine “primary” one, “prismatic elements” in several layers in the upper thicker
portion of wall.

Total length 196 p—225 g, maximum diameter 30 u—36 p.

Was rare and scarce in the material of the “Thor”: Eeastern Mediterranean and st. 194, north of
the Straits of Messina.

Is a subtropical species, otherwise (as yet) only known from three localities: Sargasso Sea (Pl
40, about 30%/° N 54°W) and at the Azores (Pl. 121, Braxor 1. ¢}, as well as in the Mascarene Current
(German South-Pole Exp. '%/; 1903, Laackyaasn L ¢.) Such a narvow species may easily slip through the
nels; it is therelore probably much more frequent, in the Mediterranean as well as outside.
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EPIPLOCYLIS n. gen.

Wall of Jorica above as in Undella, with strongly developed and separated lamellie. Below, the
outer lamella shows a very coarse and Irregular reticulution, consisting of meshes with clevated walls,
but otherwise sunk, partly to contact with the inner lamella. Otherwise only a “primary™ structure,
frequenlly rather conspicuous, sometimes also a rather coarse “secondary” one, in addition to the much
coarser veticulation in the lower hall of lorica, just mentioned. The animalcule is as yet alinosl perfectly
unknown. It seems to have two macronuclei.

Branor (1907) refers these species to his earlier established genus Phychocylis, on account of the
elevated plice of the outer lamella; they are, however, so diifferent [rom the cold-water species which
originally constituted that genus that they ought to be separaied
generically from them. The species of Rhabdoneila being already
rentoved, the rest of the genus Ptychoeylis, answering to its original
extent, make a very natural group of species. The same is the case
with the present genus, comprising — in addition to the species de-
scribed here below — E. calyx (Brandt), E. bruhni (Brandt), inter-
mediate between E. undella and E. acuminata, E. reticulata (Ostf. et
Schmidt) and the more distantly allied E. nervosa (Cl.).

1. EPIPLOCYLIS UNDELLA (Ostf. & Schm.) (Fig. 61).

Cyttarocylis Undella Ostenfeld & Schmidt 1901 p. 181, fig. 30. Ptychocylis undella

Brandt 1807 p. 292, incl. var. a p. 294, pl. 39 fig. 1, var. e p. 295, pl 39 fig. 2, var. ¢

p. 295, pl 61 tig. 1, var. £ p. 296, pl. 61 fig. 4, var. h p. 297, pl. 61 fig. 5, var. i{?)

p- 297, pl. 60 figs. 2, 4, var. k p. 297, pl. 39 fig. 4, pl. 61 fig. 6, var. 1 p. 298, pl. 60 fig. 1.
Tintinnus mueronatus Zacharias 1906 p. 555 fig. 17.

Sts. 11, 18, 23, 68; 145 (abundant and predominating), 147,
152 (0 m., predominating; 250 m. wire, numerous; 950 m. wire, many);
154, several: 155, 156 (0 m., abundant and by far predominating;
250 m. wire, singly; 950 . wire), 158 (many); 160 (0 m.; 30 m.—0 m.,
many; 1000 m.—200 m.), 161 (abundant), 162, 163 (0 m.), 165, 167,
169, 179, 180, 181, 182 (0 m., 545 m, wire), 183 (abundant), 184 (0 m.,
945 m. wire), 186 (0m.), 187 (0 m., 25 m.—0 m., 190 m.—100 m.,

62 63 b 945 m. wire), 189 (945 m. wire), 192 (0 m., 545 m. wire), 194 (0 m.).
Fig. 61. Epiplocylis undella (Ostf. & Schm,);
3301, St. 152, 250 m. wire. Fig. 62. Epiplo- )
eylis undella (Ostf. & Selim.), var, blanda u. Loriea campanulate, somewhat below the mouth generally
non.; 3% St 152, 250 m. wire. Fig. 63. Epi-
pocylis acuminate (Dad.); %%/, a: st. 16;

L:a form with a 1;’“5_}"““‘1“1 prolongation  rapidly narrowed to an oflsel, narrowly conical caudal prolongation,
50, 20,

Scarce where not otherwise noted.
slightly dilated, then narrowing slowly to about the lower /; where

/4 thick, with

i

very acute and with an inner channel. Wall in upper !
distant lamellee; cavily of lorica slighly dilated at the very mouth, where both lamelle unite. The wall
is still rather Lhick in the upper parl of caudal prolongalion, diminishing gradually towards the lower
end, which is formed by a thin. and single-walled point. The coarse reticulation in the lower portion of
lorica consists of larger and smaller, roundish or polygonal meshes, extending up to lower /3 — or some-
what more — of lorica proper, where the reticulation hecomes incomplete und gradually disappears, whilst
both lamellz: diverge to the normal greater distance ahove. (therwise the struclure consists of “primary”
meshes generally easily visible.
Total length 105 p—111 g, length of caudal prolongation 20 g—30 n; diameter of mouth generally
about 60 g, (57 p—63 pr), maximum diameler aboul 63 p\—63 g (60 p—068 u}.
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Is a common and widely distributed warm-water species, considerably varying, partly as to shape,
but particularly in length and diameter of caudal prolongation and in struclure.

A relatively very well distinguished form, rather constant and likely to be considered a separate
species 1s

sar. blanda n. nom. (Fig. 62 p. 54).
Ptychocylis undella var. b Brandt 1907 p. 294, pl. 61 fig. 3, incl. var. sargassensis p. 298, pl. 60 tigs. 5, 67 and var. o, pl. 60 fig. 3?7

Sts. 14, 18; 152 (250 . wire, 950 m. wire), 156 (250 m. wire, 950 m. wire), 160 (100 m.—30 m.:
200 m.—100 m., numerous; 1000 m.—200 m,, several), 163 (0 m.; 80 m.—0 m., many), 164, 167, 179, 181,
182 (545 m. wire, abundant), 183, 184 (O m.), 187 (190 m.—100 m., 945 m. wire), 189 (945 m. wire), 192
(545 m. wire), 194 (0 m.).

Lovica longer than that of the main species, above cylindrical, below the middle more conically

and acutely narrowing into a less distinctly offset, broader and shorter caudal projongation. Primary
structure rather conspicuous and coarse.

Total length 120 p—136 s, length of caudal prolongation 20 —25 5 dinmeter of mouth 60—068 «.
Wall of lorica of more even thickness than in the main species.

The Mediterranean distribution of Epiplocylis undella was remarkable. In winter it was only taken
at three stations in the Mediterranean, one far off Naples, the two others in the Eastern Mediterranean,
everywhere singly. In summer it was first met with uear the south-western coast of Sicily, here, how-
ever, at once abundantly, and was afterwards very frequent throughout the Eastern Mediterranean as far
as the entrance to the Dardanelles and back again to the Straits of Messina, at several stations present
in greater numbers or even abundant and predominant (among the Tmtmmdae) Here, in the LEastern
Mediterranean, it was present at all stations where deep water samples were taken, generally at the sur-
face, where often in greater numbers, as well as in deeper layers. In the Western Mediterranean it was
only taken in small numbers at the first station north of the Straits of Messina, st. 194

The variety had its special distribution — which is in favour ol considering it a separate species
— though on the whole it was confined {o the same area as the main species in summer, from st. 152
as far as the entrance to the Dardanelles and back again to the Straits of Messina and st. 194. In this
area it was chiefly present only at deeper levels — in contradistinction to the main species — present at
all stations for deep water samples and generally in grealer numbers than the main species, though only
at one station (near FEuboea) common.

In the Bay of Cadiz, Epiplocylis undella was only laken singly at st 68.

It is certainly an indigeneous Medilerranean species, apparently belonging to the Eastern Medi-
terranean, where it is stropuly increasing in numbers at many places in the warmer season. An immigra-
tion into the Mediterrancan from the west seems not to take place, judging from the material in question,
at any rate not in summer, though there may be an occasional one in Novbr.(?) and Decbr. In this latter
month the species was present in the Straits of Gibraltar (the Sevilla, Decbr. 1908, capt. Rop).

It was tirst recorded for the Mediterranean by Braxpr (1907) from Messina, taken by LOHMANN,
then by Lonsaxxy (1908) from Syracuse, by Entz 1909 from Naples and the Northern Adriatic (?, com-
pare LaackMaNN 1913 p. 34). Otherwise it is widely distributed or rather common in the Atlantic, from
the south point of Africa in the east, and [rom Rio de Janeiro in the west, as far as 38° N in the Florida
Current, and north of the Azores; in the Sargasso Sea, at the Cape Verde Islands and in the South
Equatorial Current also in greater numbers. Also known froin many places of the Indian Ocean, where
apparently frequent {rom 32°$ in the Agulhas Current fo the Red Sea, the Arabian Gulf and the Bay of
Bengal. In the Pacific taken at New Zeuland, together with v. blanda, at New Pomerania, on the west
coust of South America, about 23°S (the Melderskin, Aug. 1909, capt. Jacossen), at 4°N 94°W and af
16°N 103°W (S/S Alden, Febr. 1910, capt. Kans). According to Braxwvr Loc., LasckyMany 1911 and my

own samples).
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2. EPIPLOCYLIS ACUMINATA (v. Dad.) (Fig. 63 p. 54).

Cyltiarocylis acuminada v. Dapay 1887 p. 578, ph 20 fig. 33,  C. semireliculeta Bieperyasy 1892 p. 23, pl I fig. 3. Plychoceylis acum-
inata BranpT 1907 p. 289, incl. pvar. semireliculata p. 290, pl. 58 tig. ¥, par. b p. 291, pl. 38 tig. 10 and var. e p. 291, pt. 58 fig, 11.

Sts. 10, 14, 15, 16, 23, 24, 25, 26, 28, 29, 31, 33, 35, 36, 38, 39, 10, 42; 115, 116, 117 (cominon),
118, 123, 126 (0 m.; 200 m.—100 ., several; 300 m.—120 m.; 275 m. wire, common), 127, 128 (0 m.;
100 m.—0 m., common), 129 (O m., 80 m.—0m.; 600 m.—0 m., many; 1100 m.—0 m., abundant), 132
(600 m.—195 m., numerous; 1090 m.—37 m.), 134 (75 m.—0 m., 200 m.—125 m.), 152 (250 m. wire, 950 m,
wire), 186 (245 m. wire, 1145 m. wire and in Salpe), 187 (945 m. wire), 189 (945 m. wire), 192 (0O m.;
545 m. wire, several), 194 (0 m.—1145 m. wire), 199 (30 m.—0 m.; 200 m.—80 m., common; 945 m. wire),
202, 204 (1145 m. wire), 206 (1945 m. wire}, 209 (80 m.—33 m.; 200 m.—85 m., several; 1000 m.—200 m.,
numerous; 945 m. wire, several; 1945 m. wire, many), 210, 211, 229, 237, 238. Scarce, if not otherwise
mentioned.

Lorica on the whole very similar to that of the preceding species — its main form — short and
widely campanulate, also varying in a corresponding manner. The main differences are that the lorica in
the present species, somewhat below the mouth, is swollen and thick-walled and that the coarse reticulation
extends much farther up, considerably past the middle of the lorica proper, up to or even beyond the
swollen portion, where it disappears in fainter or incomplete meshes, formed by indistinet or law plice,
not in parallel or slightly anastomosing strize, as usual in the preceding species.

Otherwise as in that species.

Total length varving, 86 p—-140 4, the caudal prolongation being from 174 to 454 in length.
Length of lorica proper 70 #~—90 s or somewhat more, dianmeter of mouth 53 p—64 4, maxinmum diameter
o4 w77 .

The winter form (see fig. 63a) answers very well to Dapay's figure (total length 63w + 18), but
has a shorter caundal prolongation; it corresponds to var. ¢ in BraxpT. Forms with a longer caudal pro-
longation also occur (see fig. 63 b).

In winter this species was present at all stations of the median and northern regions of the Medi-
terranean, but was absent everywhere in the southern Balearic and farther west. It was not taken east
of Corfu. In summer it was very frequent in the same regions, in the central regions of the Tyrrhenian
Sea also very frequent, often common or even abundant, but absent at the surface in the Eastern Medi-
terranean — only present near the Straits of Messina, sparselv — and also farther west present in much
greater numbers in deeper layers, whilst frequently but singly in the surface. Now, in summer, it was
also taken in the Balearic and the Catalonian Seas, but was lacking in the Atlantic Current near the north
coast of Africa.

Compared to the rather nearly allied preceding species it occurs at the surface rather as a winter
species and has an area, on the whole more westerly situated — though nol comprising the most wettern
regions — with an optimum over a greater area in the Tyrrhenian Sea, whereas the preceding species
has its optimum east of Greece and near the castern north-coast of Africa.

Is otherwise widely distributed in the Atlantic, from the south point of Africa in the east, and
from Rio de Janeiro in the west, up to 45°N (44°W, April 1910), at any rate in the southern regions
rather common (the “Fram”, July—Aug. 1911). Also known {rom the vicinity of New Amsterdam in the
Indian Ocean (German South-Pole-Exp., #'/; 1903, Laackymany 1911) and from the Agulhas Current (BrRanpT
l.¢), as well as from the west coast of South America (45Y/,°S, the Alden, capt. Kans, Jan. 1910) and
off Antofagasta, about 231/,°S (the Melderskin, capt. Jacousex, Aung, 1909).

It was detected at Naples by Dapay (1887) and is later reporled from the Mediterranean by Lon-
MaNN (1903) from Syracuse and by Laacrmaxx (1913), who found it {o Dbe frequent in the northern
Adriatic. As he remarks (L. ¢.) it is probably this species which EnTz (1904 and 1909) reports as Cyttaro-
eylis or Plychocylis reficulefa trom Quarnero.
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Is certainly indigeneous in the Mediterranean and — together with the preceding species — one
of the more tmportant species there, in summer chiefly occurring in deeper Iayers. Some invasion of this
species from the Atlantic perhaps or probably takes place late autumn, though no indications of an im-
migration into the Mediterrancan from the west are to be seen in the material in question.

PROTORHABDONELLA n. gen. ad int.

~ Lorica short and wide, more or less acute below; wall apparently simple (single), with few and
distant, or more numerous longitudinal ribs or elevated plicze, otherwise apparently without structure or
with only the usual fine “primary” one. No caudal prolongation. Mouth simple.
Small species, intermediate between the following genus, Rhabdonella, and the more primitive
genus Amphorella; they might as well be referred to this latter genus, but seem to be naturally allied to
Rhabdonella, as representing the ancesiral form of this genus.

1. PROTORHABDONELLA SIMPLEX (Cl) (Fig. 64).
Cyttarocylis simplex Cleve 19004, p. 972. Rhabdonella amor var. simplex Brandt 1907 p. 331 p. p.?, Laackmann 1911 p. 463,
pl. XLIX fig. 13,

Sts. 187, 26; 156 (250 m. wire), 186 (in Salpe).

Lorica of greatest diameter at about the upper '/;, acuminate in a downward direction, but at
the verv end obtuse, above slightly narrowing towards the mouth which has an abruptly, though very
slightly outward curved border. Wall everywhere thin or very slightly thickened, at the mouth not thicker
than below. On the outer lamella about 9 (7 to 10?) narrow longitudinal ribs, not
perfectly straight, but somewhat twisted (to the left), very rarely showing up lo
three intermediate, fainter ribs between every two of the stronger ones. Border of
mouth frequently almost erect, or indistinetly curved outwards.

Length 52 p1—58 o, diameter of mouth 32 p—38 u.

In appearance similar to a species of Rhabdunella without caudal pro-

longation; wall of lorica is, however, simple (single) and there is no broader and Fig. 64. Proforhabdonella
double-rimmed mouth, as in the latter genus. [ have seen no structure of the wall simplex (CL); ¥°/.. St.26.

. . Fig. 65. Prolorhabdonellu
(save the plice). LAACKMANN (1. ¢.) found the animalcule to have two rounded  curta (CL); 9/, St. 186
macro- and two micro-nuclei. )

This species is quite different from Rhabdonella amor; in the Mediterranean it was very rare and
scarce. It is reported from the Adriatic by Entz jun. (1909), as R. amor var. simplex.

1 have seen it from the south coast of Arabia (near Ras Ekab, HaxpEL-Mazzrrri, 28/, 1910) and
from the coast of Clile (the Alden, capt. Kars, Jan. 1910). Otherwise it is known {romn scattered localities
in the warmer regions of the Atlantic, from 20°S to the Azores and up to 56°N (Creve 1. ¢}, as well as
from 39°S to 141°S, 13°W to 6°W (Creve 1902 b). Also reported from the Red Sea and the Arabian Gulf

(OsteENFELD and Scuvipt 1901, CLeve 1903b) and (rom the Gulf of Siam (Scuvipt 1901).

2. PROTORHABDONELLA CURTA (CL) n. sp. (Fig. 65).
Cyttarocylis striata g curta Cleve 1901 a, p. 942 (fig.).
Sts. 58; 186 (in Salpwe).
Similar to the preceding species, but smaller, diameter of the mouth slightly greater, as great as
the maximum dinmeter below, sometimes even slightly greater, with a mouth more outward curved, but

The Danish Oceunographicul Expedition. 1L J. 3. 8
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not so abruptly, as well as with more approximated strize (plicze), about 18 to 24, above more strongly
curved on account of the mouth being curved outward for a slightly longer distance. In this species the
lorica is also less acuminate in a downward direction, and the wall is less thin.

It is very similar to small species of Rhabdonella and is perhaps in part synonymous with R. amor
var. simplex Branot (1907 p. 331, without a figure), is, however, smaller than stated by him.

Length 38 u—d44 p, diameter of mouth 23 =128 u.

A similar, but larger form occurred (in stomachs of Salpa) at st. 80: lengtlr 57 g, diameter of
mouth 32 p, maximum diameter 34 g.

I have also seen it from lhe Red Sea, 18°N (HaNDEL-MazzETTI, /0 1910). If the form figured
in CLeve (L c.) is the same, it occurs in several places of the southern Atlantic and the soutlern Indian
Ocean (41°8 6°'W; 41°S—45°S, 29°E—76°E).

RHABDONELLA (Bdt.) Laackm.

Laackmann 1911 p. 460. Ptychocylis subgen. Rhabdonella Brandt 1906/7.

Lorica more or less elongate and narrow, with a more or less protracted caundal prolongation —
seldom only rudimentary — uot or but vaguely offset {rom lorica proper. Wall outwards with numerous
and long longitudinal, raised, plicze, simple or branched, or distantly anastomosing, almost straight or
frequently somewhat twisted, always in the direction of a left-handed screw. Lamelle distinetly developed
and separated, particularly towards the mouth which is broadly dilated and double-rimmed, with an outer,
more or less spreading border and an inner erect one, hoth very narrow and separaied by a broad, bul
shallow groove. Denticles and collar are failing, caudal prolongation nearly always long or distinct, some-
limes with a very fine opening at the end of the inner channel. Structure in part only a “primaryv” one,
in part also a “secondary” coarser one (“"Cyttarocylis-structure™); in addition, more scattered, greater,
rounded “windows”, generally in longitudinal rows alternating with the plicee, are frequent.

The animalcule has two macronuclei {Dapay 1887, BraNDT 1906/7, LaackMaNN 1911) and presum-
ably in a normal state two micronuclei, at any rate recorded for two species (Laackmany 1 ¢.).

This is a very natural genus, comprising closely allied and easily known species, wilh a wide
distribution in warmer seas.

1. RHABDONELLA AMOR (Cl) Laackm. (Fig. 66 p. 59).
Laackmann 1911 p. 463, inel. var. indica p. 464, pl. XLIK figs. 12—14. Cyttarocylis amor Cleve 1900 d, p. 972 (fg). Ptychoeylis
(Rhabdonella) amor Brandt (1906/7 p. 327, pl. 54 figs. 4, 5, 12, 13, 15 (excl. varieties).

Sts. 11, 12, 14, 182; 80, 147, 187 (190 m.—100 m.), 189 (945 m. wire), 192 (0 m.).

Lorica in upper half almost cylindrical, only slightly dilated {rom the middle in an upward
direction, in the lower /3 or %/; more rapidly narrowing towards an acule or acuminate posterior end,
without a caudal prolongation. Wall with approximated, though distinctly separated lamellx, at the moath
with a distinet annular groove and somewhat spreading outer border, though frequently not very pro-
minent. Strize (plica) numerous, about 32—36, not, or only occasionally, anastomosing.

Length 88 u—105 p, diameter of mouth 37 ‘u—-—51 o

Is a rather rare species, somewhat varying in size and shape, though on the whole easily disting-
uished from the allied species. In the winter material of the “Thor” I only saw it from four stations of
the Eastern Mediterranean, everywhere very rare. During the suimmer cruise it was still rarer, being only
noted for four stations, again in the Eastern Mediterranean, everywhere singly, in deeper layers save close
to the Straits of Messina (st. 192).
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Probably enters occasionally from the Atlantic, apparently being able to keep alive in the Eastern
Mediterranean, particularly in deeper layers.

Otherwise very widely distributed in the warmer regions of the Atlantie, from 39°S (10°E) to
45° N and 30°N. Also known from many localities in the Indian Qcean. BranDT, strange to say, records
it from the Karajakfjord, which must, I think, be due to some error.

Alrcady recorded for the Mediterranean — again the Eastern — by CLEVE (1903 b).

e 7la.
69. Tb.

Fig. 66. Rhabdonella amor (Cl) Laackm.; *%/;. Tortugas */5 1910. Optical section of wall only shown on the right side. Fig. 67. Rhab-

donella eleguns n.sp.; **°f1. St. 160 Optical section of wall shown on the left side. Stri (plici) but partly shown. Fig. 68. Rhab-

donella spiralis (Fol) Laackm.; 380/, Monaco. Fig. 69. Rhabdonella spiralis (Fol) Laackm., var. clongata n. var.; *fi. St 158.

Fig. 70: Rhabdonella spiralis (Fol) Laackm., f. hydric n. f.; WO/, u: st. 955 b: st 152, 250 m. wire; ¢ and d: two unfinished loricae,

the latter evidently of R.spiralis {var. elongala?); c: st 187 (0 m.), perhaps of It. upophysata, d: st 156 (0 m.). Fig 71. Rhab-

donella apophysata (Cl) Bdt. Tortugas, May a. June 1910. a: Sketch of a loriea eontaining a withdrawn animalcule, %%, band ¢:
two rude and small sketches of the living animalcule in its lorica, b extended, ¢ completely withdrawn.

2. RHABDONELLA ELEGANS n. sp. (Fig. 67).
Undella spiralis Daday 1887 p. 365 p.p. Ptychocylis (Rhabdonella) amor var, cuspidata Brandt 1906/7 p. 331, ph 54, figs. 3, 10, 11.
Not Tintinnus cuspidatus Zacharias (19086, sce the following species).
Sts. 10, 11, 14, 20, 25; 145, 147, 148, 152 (0 m., 250 m. wire, 950 m. wire), 154, 156 (0 m., 250 m.

wire, 950 m. wire), 158, 160 (0 m., 1000 m.—200 m.), 161, 163 (0 m.), 165, 179, 180, 181, 182 (545 m. wire),
8*
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. 184 (0m.), 187 (B m., 25 m——0. m., 190 n.—100 m., 945 m. wire), 189 (0 m., 945 m. wire), 192 (Om,,

5 m. wire), 104 (0 m., 1145 m. wire).

Similar to a larger form of the preceding species, wi
at — in my opinion — it should be considered a separate species. It is
like the preceding and the following species,

th an elongaled caudal prolongation. It is so

stant as to shape and size th
rying in shape, length, number of strize and in structure,
{ is easily distinguished from them. -
Length 110 ,u’—’f122 ., diameter of mouth 50 53 e
This species was very rare in the winter material of the “Thor”, being only noled for 4 stations
the Eastern Mediterranean, and for one in the Western (off Naples), everywhere but singly. During
o summer cruise it proved to be frequent, and not seldom present in greater numbers (sts. 145, 147,
2, 158, 160 (0m.), 187 (0 m., 25 m.—0m.), 189 (945 m. wire), 192 (0 m., 545 m, wire)) in the Eastern

editerrancan, particularly in the inner regions, vet only as far as st 179, before the Dardanelles. In the
somewhat north of the Straits of Messina.

estern Mediterranean it was ounly taken at st. 194,
Accordingly, no indication of an immigration into the Mediterranean from the Atlantic was to be

and. This species is certainly indigeneous in the Mediterranean, apparently thriving well in the Eastern

cditerranean in summer, increasing strongly in numbers, whilst in winter, apparently, it is decidedly

creasing. It was first found in the Mediterranean by Dapav, who (L. ¢.) referred it to the follow-

g species.
According to BranoT (1. ¢) it is known from most of the main currents in lhe warmer regions
f the Atlantic, from 7°S (15° W) to 41° N (in the Florida Current). Branpt also records this species

om the Karajakfjord, which needs a further statement. He records it from Borneo, and I have myself

o1 it from the Red Sea (HaxnEL-MAZZETTL, 18° 10.5' N, October 1910).

3. RHABDONELLA SPIRALIS (Fol) Laackm. (Figs. 68, 69 p. 59).

21, ph.1 fig. 43 T. anadvomene Fatz sen. 1884 p. 409, pl. 24 tig 19 Undella

aackmann 1911 p. 461, Tintinnus spiralis Fol. 1881 p.
Cyttarocylis hebe Cleve

piralis Daday 1887 p. 565 (p.p.), pl. 18 fig. 8. Tintinnus striatus Biedermann 1892 p. 29, pl. 3 fig. 13.
900 d, p- 971 p. p-, right fig. Tintinnus cuspidatus Zacharias 1906 p. 518 fig. 7. Ptychocylis (Rlinhdonella) spiralis Brandt 1906/7,
p-p., varr. a hebe, b chavesi, d striata, pp. 325, 326, pL 52 figs. 2, 10, pl. 53 figs. 35,

This common warm-water species is very varying in length, numbers of striz, structure, length

{ caudal prolongation and partly in shape of lorica.

The latter gencrally is narrowly poculiform, at the mouth
below it is rather rapidly or more gradually passing over
ery end. Wall of lorica distinctly
partly branched

frequently somewhat dilated, with a,

renerally somewhat spreading, outer border;
nto a long and narrow caudal prolongation, frequently open at the v
louble, at the mouth with very distant lamella, all along the outside with numerous,
very similar to simple strize, usually about 30, but

wnd anastomosing, low, longitudinal ribs or plice,
“primary” structure, sometimes

varying from 20 to about 40. Otherwise a more or less fine or distinct
wing on the optical section one to very few lavers of

He. Also frequently rather larger, roundish to oval,
hout a thickened circumference, scattered between the

accompanied by a coarser “secondary” one, sho
short “prismatic clemenis”, connecting bhoth lame
meshes (“window"s, BraxpT) present, with or wit
ribs, connecting both lamellze. Finally, there is often also an irregular thickening of the caudal prolongation,
near to its end (“Spindel” BRANDT), generally thick-wailed or spongious, sometimes with very strong and

close, as well as very oblique striz.
This species was in the first instance described by For (1881) from Villefranche, later under a

new name — on account of its peculiar and complicated structure — by BIEDERMANN (1892), and still

later, for similar reasons, under a third name by CLevE (1900), his specimens being deslitute of “win-

dows”, already stated to occur in the main species by For. BraxoT has then tried to keep these different

names by dividing the species in a corresponding series of varieties.
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In the Mediterrancan a very long and narrow form was found having a particularly long caudal
prolongation with a more or less distinct, thickened “spindle” ol varying appearance. The other forms,
though varying as above mentioned, generally answer very well to the figure in Fou. They should there-
fore be considered typical for this species, il necessary in comnnection with a series of “forms”, which,
however, will probably be hard to distinguish one from another.

This main species was quite common and plentiful in the Mediterranean. It does not answer
exactly to any of the figures in BRANDT, having more oblique plice and a simple caudal prolongation,
without a “spindle”, and, on the whoie, better agreeing with the quoted figure in Dapav.

The other Mediterranean form mentioned above I have named

var, elongata n. var. (Fig. 69 p. 59).

Lorica much more elongated and more evenly, or almost impereeplibly, passing over into a long
candal prolongation, as long as, or frequently longer than, the lorica proper. The longitudinal plice but
slightly oblique or almost straight, only on the lower, narrower portion of the lorica proper more distinetly
oblique, on the caudal prolongation, however, again straight, parallel to the longitudinal axis. Close to
the end of caudal prolongation nearly always a more or less developed thicker “spindle” is seen, mostly
with a much coarser structure than usual, sometimes with coarse and close, strongly oblique plice (see
BranpT 1. c. pl. 33 fig. 3). The posterior end of caudal prolengation very narrow, bul cross-cut and
apparently as a rule open. Plicx close logether, about 40—350".

Length 370 gb’ 470 x; diameter at the mouth 66 p—70 p.

This form Braxot (L c. p. 323, pl. 52, figs. 4, 7, 8, 9) considers the main species; it is, however,
so different from the figure in For and from the form which — according to the material of the “Thor”
— is likely to be the common one at Villefranche, that, in my opinion, it should be considered a special,
well distinguished variety, instead of the main form,

The disiribution of this variety in the Mediterranean is very interesting. During the summer
cruise it was present singly at sts. 80, 87, then in greater numbers but frequently without the spindle, at
sts. 89, 91, 92, 94 (singly), 95, 96, 97 (singly), and outside the Straits; then again singly at sts. 98, 99,
just inside the same. Throughout this region, from outside the Mediterranean to just inside the Straits,
this variety was the only form (of R. spiralis) occarring. Farther on, a few individuals were taken at sts.

112, 113 on the coast of Africa, at the first stalion together with the main species; later, however, it
does nos appear during the eastward journey until the Eastern Mediterranean, where singly and very rare
in deeper layers: sts. 152 (950 m. wire), 160 (100 m.—30 m., 1000 m.—200 m.), 163 (80 m.—0 m.), 182
(545 m. wire), 184 (945 m. wire), 185, Then sporadical and rare, mostly only present in deeper layers: sts. 197,
206 (1945 m. wire), 209 (200m.—85m., 945 m. wire), 215, 216 (several individuals), 217, 218, 223 {1950 m. wire),
228, everywhere, save at st. 216, singly or sparsely. Farther wesl it becomes more frequent and pientiful: sts.
299 and 231 abundant, at the latter station also several individuals in deeper layers, st. 234 (in all catches, in
greater numbers down to 100m.), st. 235 and scarce at st 241. Farther northwards it is gradually re-
placed by a shorter form without spindle, answering to forma striata (BigpEnmMann) BranDT, synonymous
with f. hebe (CL.), with “windows” and above almost straight strize, perhaps less close together than in
the common Mediterranean form: sts. 237, 238, 239, 241, 242.

Inversely, the form which [ consider the main form was mostly just present, frequently also in
greater numbers, where var. elongafa was absent or very scarce. It appeared during the summer cruise

1 The strize being difficult to count direetly, I have mostly counted on the figure — drawn by means of Anpr’s drawing
apparatus — the number of interstices on a median distance equal to the radius, and have multiplied this number by 6. In this
way the number muay be tvo great, owing to compression of lorica (i, ¢. increase of diameter).
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L at st. 112, near the African coast, together with var. elongata, but was particularly abundant from
114 (in the Balearic) farther on, alinost continually present and predominant (among the Tintinnids)
oughout the Balearic, the Ligurian and the Tyrrhenian Seas, still predominant at the border-line of
Eastern Mediterranean, between Tunis and Sicily. In the Eastern Mediterranean it immediately be-
ne much more searce, though present at nearly all stations and frequently the predominant species of
itinnids, especially in the northern regions of the Aegean Sea and the Jonian Sea, in the latter partly
in very namerous. On the return voyage it was still rather plentiful through the Tyrrhenian and the
learic Seas, varying greatly in numbers, but on the whole less numerous than on the eastward jour-
v. The same was the case in the Balearic where it was scarce at st. 217 and rather suddenly dis-

peared near the African Coast. Only a few individuals were seen at st. 228 in the surlace, just inside

» Straits of Gibraltar.

Accordingly, the main species must be supposed to be a frue and indigencous Mediterranean spec-
, during summer increasing strongly in numbers lere and there, to hecome abundant and predomin-
ng in the median regions of the Mediterranean, the Balearic and the Tyrrhenian Seas, but otherwise
quent and present in greater numbers all the way from about the border-line between the Alboran and
, Balearic Seas as far as the entrance to the Dardanelles. An immigration from the Atlantic into the
Jditerranean seems not lo take place directly; it may, however, be considered probable that the main
ecies has originally developed in the Mediterranean from forms immigrated into it from the west. From
- malerial in question it cannot be certainly seen whether such a development from invading forms to
sdified, Medilerranean ones is still going on, the sudden or very uneven devclopment of masses on the
v from st. 113 lo Genoa, greatest in the south (at sts. 114--118) where a branch of the Atlantic Cur-
nt is protruding northwards, seems to indicate some slimulating influence of this current. Directly, it
ems, however, that the var. elongala, numerous in Bay of Cadiz in June as well as in September, was
t able to get very far inside the Straits before disappearing. The guestion is whether this disappearance
partly connected with a transformation into and reappearance as the other form, more adapted to the
nditions of life in the Mediterranean.

We may have here a similar case to that of Ceratium candelabrum and C. pulchellum (see This

eport vol. II J. 1).
Very remarkable is a presumably monstrous form of this species or of its var. elongata,

f. hydria n. f. (Fig. 70a, b p. 59).

Lorica with a similar characteristic mouth to that of the present species, hut strikingly different
 shape, being short and saccate, below slightly or not narrowed or even dilated, with a cross-cut or
junded lower end. Also in structure apparently very different from the present species; at the mouth,
owever, the same characteristic plicwe are seen, only they are very oblique and mostly cannot be traced
rther than to a small distance in a downward direclion.

I have shown, for comparison, two unfinished (?) lorice of Rhabdonella, fig. 70 d at any rate of
. spiralis, probahly- of var. elongata. On the caudal prolongation the same strong and very oblique plice,
ometimes present on the spindle of this variety, are seen. Fig. 70 ¢ represents perhaps an unfinished
yrica of R. apophysala, on account of the plice which are distant, and above straight. Similar lorice
re here in regard to dimensions and localities counted together with f hydria (proper), Sometimes the
utside of the lorica in the lower portion is rugose or wrinkled, instead of plicate; sometimes the bottom
f the lorica is replaced by a circular hole of great diameter, approximately as wide as the lorica itselfl
n its lower portion.

Diameter of mouth (outside) 66 4—70p; length varying, 107 p—144p, number of plice at the
nouth 36 p—42 g, oblique on the upper portion of lorica, or, in lorice of greater length, almost straight.
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These remarkable forms were only found singly or very sparsely, but al a remarkably great
number of stations: sts. 87, 95, 98, 99, 115, 117, 129 (0 m.), 134 (125 m.—75 m., 200 m.—125 m.), 139,
140, 152 (250 m. wire), 156 (0 m.), 160 (100 m.—30 m.), 187 (0 m.), 204, 209 (0 m.), 228 (0 m.), 229.

In some of the loricee remains of the animalcule were seen, which for some time caused me to
consider these forms a separate species. This view soon, however, proved to be untenable, the variations
being so extraordinarily great and pointing to an accidental development. A very important feature
is the regular nouth, very exactly answering to that of Rhabdonella spiralis, particularly of the var.
elongata.

It seems to me probable that we have here loricze, developed during, or immediately after, a
fission, for some or other reason not passing normally on to full development of the newly created
lovicee, perhaps suddenly killed or left. One might also imagine that -— by a conjugation between individ-
uals with such very long loricee as in Rhabdonella spiralis — similar short provisional loricee were formed,
later to be finished or left. In this latter case the phenomenon — these remarkable modifications as rare
specimens among abundant normal ones — would be easily comprehended, though based on mere con-
jecture, nothing being actually known to support this supposition. There are, however, different facts at
hand — particularly the large and regular aperture at the boltom in some cases, but also the incomplete,
not always oblique, or, inversely, straight, strie, as well as the early development of a caudal prolong-
ation, seen in several cases — supporling the hypothesis that these short and apparently abnormal lorice
represent voung and newly formed ones stopped in evolution. If this be correct, we should here have
a proof that the loricee are developed [rom lhe mouth backwards, and not in the shape of helicoidal

bands: further, that the double wall and its different accessories — e, g. the double-rimmed mouth and
the two lamelle — are formed simultaneously, or only successively in so far as they are situated at

different distances from the mouth or are undergoing a final completion. Moreover, that a later stretching
of the wall, when still far from being finished, takes place to some — considerable? — extent, or a process,
apparently giving the same result as if the different parts (or levels) of the young lorica centinue growing
(developing in size) for some time after being excreted from the animalcule.

[ should like to recommend these guestions for thorough examination in a place where Rhab-
donella spiralis is present in plenty.

It seems natural to suppose a connection between these “abnormal” lorice and the occurrence of
var. elongata. In the Bay of Cadiz they were present together with the latter variety, not together with
the main species, whilst farther into the Mediterranean they occur parily together with the same variety,
partly where the latter had just disappeared.

During the winler cruise Rhabdonella spiralis was taken at the following stations, in small num-
bers if not otherwise noted; 10, 11, 12 (in greater numbers}, 14 (abundant), 15 (several individuals), 16,
20, 23 (several), 24 (several), 25, 26, 28, 29, 31 (in greater numbers), 33 (several), 35, 36, 38 (rather
numerous), 39, 40, 42.

As I only later arrived at the conception of the species above stated, and a later revision of the
material became impossible, I dare not definitely decide whether the var. elongata was present in winter,
or not. However, loricee with a very long caudal prolongation, as well as others with a shorter one, ans-
wering to var. hebe Brandt, occurred, with, or without, a spindle. This variety in BranpTt (l. c.) is founded
on Cyttarocylis hebe CrLeve (L. c.), but is different Irom the latter in having the greater “windows’’;
CLeve (L. c.) emphasizes that his species is similar to Fovr's spiralis, but has not this structure. BraxpT's
var. b Chavesi (L. ¢. p. 326), without “windows”, is thereflore the true species of CLeve. I have, however,
got the impression that these two forms, as well as the fourth variety in BrannT, var. siriata (BIEDER-
MANN, not. CLEVE), are only unnatural varieties, without delinite morphological or geographical limits, and
therefore of no greater use or importance. They may, of course, very well be maintained as “forms”,
perhaps as geographical varieties, if later investigations should make this possible. The var. striata is
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similar to the common Mediterranean form — the main species above — but has “straight” strize (plicw)
in upper halt of lorica.

Rhabdonella spiralis was lacking at coast stations with shallow water. It was generally also present
beneath the surface where such samples were taken, but was, as a rule, searce in deeper layers. At st
134, however, it occurred down to 200 m, in almost as great numbers as at the surface.

This species is a true Mediterranean one, in summer — perhaps especially at an early season —
present abundantly, being mostly the predominant species of Tintinnids. In summer aiso abundant in the
Bay of Cadiz, as var. elongafa, which, however, disappears (from the surface) just inside the Straits, thus
apparently causing no direct immigration from the Atlantic into the Mediterranean, at any rate in June
and September. In January and February the species, as well as the variety, were lacking in the Bay of
Cadiz. The number of individnals decreases very strongly in winter, but swells strongly up again in early
summer, especially in the Balearic where the Atlantic Current gives off a branch towards the Ligurian Sea,

Otherwise rather common in the Atlantic, occurring in different, more or less closely allied forms
throughout the warmer and warm-temperate regions, from 26°S§ (in the east as well as in the west) until
51°N (22° W) and south-west of Ireland (according to CLeve 1901 d, OsteExretp and ScHMIDT, BRaNDT
l. c. and my own samples), Also widely distributed in the warmer regions of the Indian Ocean. [ have
seen it from the Paeific, 2°S 94°W and 15°N 102°W, at the latter locality abundant, $/S “Alden”, Febr.

1910, capt. Kans).

4. RHABDONELLA APOPHYSATA (Cl) Brandt (Fig. 71 p. 39).
(Ptychocylis) Rhabdonella apophysata Brandt 1806/7 p. 333, pl 351, figs. 1, 2 (3—7). Cyttarocylis Hebe var. apophysata Cleve
1900 d, left fig. p. 971; C. apophysata (and C. Hebe?) Ostenfeld and Schmidt 1901 p. 179, fig. 267

St. 89 (Bay of Cadiz).

Very closely allied to the preceding species and perhaps not certainly distinguishable from that
species in all forms (of both). Is usually easily known by a strongly thickened “lance-bucket” — recailing
species of the genera Xystonella (f.i. X.treforti) and Xystonellopsis — on the caudal prolongation, but this
thickening may also be wholly or almost lacking. Otherwise similar to long and narrow forms of the
preceding species, but differing from the usual, long and narrow conical appearance of these forms in
having a more elegant, narrow calyciform (poculiform) shape, but slightly dilated in the lower portion
of lorica proper and with a caudal prolongation of almost equal breadth, only below the thickened and
usvally umbeliate “lance-bucket” considerably narrowing. Besides, it has much fewer plice, about 20—25
or up to 30.

CLeve has certainly seen the similar forms of the preceding species, f. i. var. elongata, with a
similar, but far less regularly developed thickening ol caudal prolongation, as well as forms of the present
species, with badly or not developed “apophysis”, and therefore described this species as a variety (of
his Cyttarocylis Hebe, answering to the var. elongata). Branpt, on the contrary, makes it a special group
of species (“Formenkreis’™), coordinate with another, comprising the preceding three (or four) species.

I have seen living specimens at Tortugas (May 1910). The animalcule is campanulate and by a
long pedicle fixed about the middle of total length — or somewhat below — lo the lateral wall, about
where the lorica proper narrows into caudal prolongation (figs. 71 a—c). (Compare the different statements
in LAAckMANN 1911 p. 466, from killed specimens). ’

The figure given by CrLeve (L c¢) answers best to Brannt's var. b, pl. 51 figs. 1, 2. This form,
which also seems to be by far the most common one, should therefore be considered the main species.

I saw this species in none of the Mediterranean samples of the malerial of the “Thor”, hut only
from st. 89 outside the Mediterranean (several specimens). [ have, however, also seen it from Straits ol
Gibrallar in Dechr. 1908 (S/S “Sevilla”, capl. Rép). It was earlier observed in the Adriatic by Zacuarias
(1906, p. 520 fig. 8, “Tinfinnus Ifriten n. sp.”).
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Is still more frequent than the preceding species in the Atlantic, [rom 31°8 13° W (the “Fram”,
July 1911) as far as 48°N (26° W—31° W, Creve 1801 d). Frequent in the Florida Current; at the Azores
present throughout the summer (CLEVE L. ¢.). Also known from the Red Sea (2, if Cyttarocylis Hebe OsTr.
and ScuMipt is this species without an apophysis, which seems probable, to judge from the figure quoted),
the Gulf of Aden (OsTENVELD and Scumipt) and several places in the Indian Ocean (Braxot I ¢, and
from my own samples).

TINTINNOPSIS Stein.

Lorica without caudal prolongation and without posterior aperture, or with both, the latter being
a small or irregular opening at the end (or partly side) of the former, often apparently on account of
rupture. Wall of lorica — where freely visible — thin and apparently homogeneous, with or without a
“primary” structure, frequently in the upper portion “annulate” (helicoidal) and with agglutinated, shining
or opaque, irregularly angular “toreign” bodies, scattered or close, partly or completely concealing the wall.

The animalcule has in a hormal state two macro- and two micronuclei, one contractile vacuole
and a number of membranelles, varying — in the different species — from 16 to 24. Peristome collar
more or less distinctly lobed and in certain species provided with a single circle of sltalked “‘tentaculoids™
(see fig. T p. .

The numercus “foreign” bodies on wall of lorica cause this genus to he easily distinguished,
though in some cases a similar incrustation, only scarcer and mostly consisting of much smaller particles,
may be seen in other genera, f.i.in Coxlielle helix — very similar to Tintinnopsis — in Leprotintinnus
(Jorg., Laackm. p.p.), with a large normal, posterior aperture, and particularly in species of Codonella and
Codonellopsis, as well as in Stenosemella, the three latter genera heing — in certain species, or in all —
quite similar to the present genus in regard to incrustation of “foreign” bodies.

BraxpT (1896), as well as MERKLE (1909) and others, have shown that these “foreign’” bodies
have a similar “primary” structure to that so generally met with in the walls of loricee. They are there-
fore by Branor considered to be no true “foreign” bodies, but originating from the animalcule itself.
Entz (1909) considers them to be fecalia. This seems to me very probable, at any rate in so far as ithe
fecalia in certain pericds of life may contain numerous similar particles, to be used lor construction and
stiffening of the loricze. Their “primary” structure is in many (or most?) cases nrtuch coarser and more
irregular than the corresponding, very line, one of lamellae.

If this hypothesis of ExTz be correct it is easilv understood that the loricze, in rather rare cases,
in addition to the usual, angular and irregular bodies may show shells of diatoms or other “true” foreign
bodies (BraxpT), originating [rom different well-known marine organisms. It is more difficult to explain
the very regularly disposed coccoliths seen in many cases by BraxnT, LoHMANN and Extz jun. (see also
Codonella galea, helow).

BraxnT has pointed out that the species of Tintinnopsis, in contradistinction to mosl of the olher
Tintinmids, are “hemipelagic” (uneritic, in part meroplanctonic), being only met with near the coasts, not
in the open sea. This has always proved to be true, and, presumably, is necessarily connected with their
“foreign bodies”, these probably being captured inorganic or organic particles or parts of organisms. Only
in rarer cases is such building material to be had in open sea, e. g coccoliths and particles from
Radivlaria.

The helicoidal, “annulate”, structure of the wall is seen more or less distinclly in the upper
portion of lorica, in many species generally hecoming very indistinet or plainly invisihle farther below.
This constitution of wall is probably of great advanlage in connection with the incrustation, excreted
bodies being easily captured and kept together by secretion of a viscous ring-shaped band ({from below
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the peristome collar), as SCHWEVER (1905, 1909) explains having seen the beginning of lorica-building take
place. The gradual disappearing of the border-lines between the successive turns may be due to the above
(p. 63) suggested growth or development of the secreted substance, in consequence of which the lines of
contact (of successive turns) may be the more inconspicuous, the older they are. A further consequence
of this would be that the lorica — when “annulated” above — is formed in an upward, not in a down-
ward direction, as supposed in the case ol Rhabdonella spiralis, which never shows an “annulated” con-
stitution. On the other hand, there are “ynnulated” loricae, where the turns (of the helicoidal spire) are
undoubtedly formed in an upward direction, as for instance Favella ehrenbergi var. claparédei; here, how-
ever, there are no obsolete border-lines, particularly not at the lower end of the helix. In this case there
are two reasons for the maintenance of the lines of contact, the “annuli” are not formed in immediate
connection with the building of the lorica itself, but obviously formed later, for the purpose of lengthening,
and then, the double wall in Favella will favour the maintenance, the limiting lamellee being ol a firmer
and, presumably, sooner finished consistence.

Answering to their character of neritic forms the species of Tintinnopsis were, on the whole, only
searce and rare in the material of the “Thor”, being generally only found in harbours or at very shallow
stations, sometimes in greater numbers. The distinguishing of species is difficult and requires particularly

great first hand experience and plenty of material.

1. TINTINNOPSIS BEROIDEA Entz. (Fig. 72 p. 67).
Entz 1884 p. 411, pl. 24 fig. 3 (1—2, 4—9). T. beroidea var. acuminata Daday 1887 p. 347, pl. 19 fig. 4 (5). T. karajacensis var.
acuta Paulsen 1904 p. 24 fig. 12, Not T. beroidea Brandt 1896 p. 56, pk 1 fig. 4, nor Laackmann 1906 p. 20, pL. 1 figs. 6—38, nor
Brandt 1906/7 p. 135, pl. 16 figs. 5, 7,11 (inch. var. a fig. 6). T. karajacensis Merkle 1909 p. 152, pl II fig. 14. T. acuminata Meunier
1919 p. 22, pl. XXII figs. 19, 20, not T. acuminata (Imhofy Daday 1887 p. 563.

Sts. 55, 58, 60; Falmouth (common), 79, 84, 85, 87, 80: 112, Genoa, 135, 153, 164, 170 (1000 m.—
195 m.). Barcelona (in greater numbers); Lisbon, Bresi (in greater numbers).

Lorica almost cylindrical, or very slightly and evenly narrowing in the upper /., then slightly
dilated to about the same width as at the mouth; helow short conically narrowing, somewhat acute or
obtuse at the end, rarely with a very short and acute caudal prolongalion. Very occasionally the lorica
is somewhat dilated at the mouth, not infrequently very slightly conically narrowing in the upper 2y or
somewhat more. “Annuli” (always parts of a single helicoidal band) rarely distinctly visible, but seem to
be generally present.

This species, having perhaps the most simply constituted loricee of all species of Tintinnopsis, is
remarkably difficult to limit from allied species. Is very varying in length, which is always the case with
the “annulated” species of Tintinnopsis; statements of length should therefore always be accompanied by
statements of diameter.

I have already earlier discussed the synonymy of this species (JORGENSEN 1912 p. 2); as it is,
however, growing still more complicated, [ will here briefly give the chief features. The name beroidea
derives from Striv; his species was taken at Wismar (Baltic), was described as having “‘short, wide,
parabolically acuminated” loricze, but was not figured. After STrIN the name was first used by ExTtz for
a Mediterranean form; then Braxpt (1896) transferred it to another, much smaller species from the Baltic,
as EnTz's species has not been found there. Later, however, the Baltic proved to harbour more species,
answering to STEIN's description, in part apparently much better than BraxpT's species; it seems there-
fore guite impossible to make certain which species that of STeiN really is.

On the other hand it is very probable, though not quite certain, that Entz’s species will never
be found in the Baltic, so thal he was (certainly) in error, when applying StriN's name beroidea to it
Nevertheless, it seems unjust to keep BraNpT's name — though it cannot be said certainly to be wrong
— and to drop that of Stein, which undeniably is the more improbable one, considering that the exact
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state of things properly is that no other denominations are guite safe than the following: 1. T. beroidea
Entz 1884, the Mediterranean species, 2. T. beroidea Branpt 1896, the Baltic, smaller, species.

Both names may be abandoned, BranoT's to be replaced by T. rapa Meunier 1910, which seems
to be the same species, ENTz's in exchange for T. karajacensis Brandt (1896) var. acuta Pauls. Though
the name T. beroidea in ExTz is due to an error, it may, however, in my opinion be kept as T. beroidea
Entz, without fear of any complicalions, unless somehow, by means of unknown figures or manuscripts,

}
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Fig. 72. Tintinnopsis beroiden Entz; 380/ a: St 84; b: u more obtuse form from Barcelona. In these and the following figures
the “foreign hodies™ are only shown on a smaller portion of lorica. Fig. 73. Tintinnopsis beroidea Entz oar. angusfior n. var.;
380/, Barcclona. Fig. 74, Tintinnopsis compressa (Dad.) Laackm.; ¥%/;. a: st. 165; b: Barcelona. Fig. 75. Tinlinnopsis campanulu
(Ebrb.) Dad.; %9%,. Naupaktos. Fig. 76 a. Tintinnopsis campanula (Ehrb.) Dad., var. bitsehlii (Dad.) Jorg.; /. Naupaktos.
b: Tintinnopsis campanula (Ehrb.) Dad., var. eyathus (2) (Dad.); 380/, Naupaktos. Fig. 77. Tinfinnapsis radiz (Imhof) Laackm.,
30/, a: st 184, 945 m. wire. b: st. 167, a larger specimen, distinetly “annulate”. Fig. 78. Tintinnopsis engulata Dad.; 350/, St. 184,
945 m. wire.” Fig. 79. Tintinnopsis angulata Dad., a lorica, with another, unfinished (?) one protruding from its mouth; 3%/, St. 16.
Fig. 80. Tintinnopsis lindeni(?) Dad.; 80f, a: st 160. b: st 184, 945 m. wire; a shorter specimen, with distinctly double wall
very similar to T. ungulata.

the true significance of T. beroidea Stein might still be fixed. At any rate it seems unjust to keep T. beroidea
Brandt and abandone T. beroidea Entz, which has the priority (compare MEUNIER L. ¢. D. 23).

BrannT, as well as EnTz, was probably aware of the implied resemblance to Beroé; BranDT'S
species recalls the northern B. forskali in its lower half, but wants the dilation at the mouth, the figures
in Extz partly show this dilation — probably only on account of compression in slides — but are in
lhe lower half more similar to the second Mediterranean species, Beroé ovata, which is nearly cylindrical

9*




above and rounded below. Certain forms of T.campanula, with less developed brim and caudal pro-
longation, would answer still better to the diagnosis in STEIN (compare MEUNIER l. c. p.23).

Dapay (L ¢.) deseribes as main species a form with posteriorly evenly rounded lorica, which 1
mysell (1894 p. 24) designated as T. beroidea var. rotundala. This form is closely allied to 7. karajacensis
Branpr (1896 p. 57, pl. 11 fig. 5) and probably not distinguishable from that species. In the material of
the “Thor” I only saw this form from Falmouth and have therefore not listed it herc.

A form similar to 7. bereidea Euntz, but narrower and probably a separale species, is the following:

Var. angustior n. var. (Fig. 73 p. 67).
T. beroidea var. b Brandt 1906/7 p. 138, pl. 16 fig. 15, pl. 19 fig. 22, T. beroidea var. compressa Fauré-Fremiet 1908 p. 234 fig. 20,
not Daday 1887.

Lorica as in the main species, bul proportionately and absolutely narrower.

Length 54 w. diaweter of mouth 22 .

Barcelona, in greater numbers than the main species; st 226.

It should be remembered that such a narrow form will easily slip through the net.

This variety is very similar to Tintinnopsis fistnlaris MECNmER 1919 . 23, pl. XX1J, fig. 21 — not
T. fistularis CLEVE 1900a p. 17 —, bul this species (of MEUNIER'S) 1S smaller, according to the figure
quoted 15y in length, 154 in diameter. This latter species seems very closely allied to T. minima (ExTz
1909 p. 133, pl. IX fig. 4, as Tintinnus minimus), which, however, is stated to be considerably narrower,
8 u—10 o in diameter. I did not see it in the malterial of the “Thor™.

Otherwise, Tinfinnopsis beroidea Entz is commeon on the European temperate coasts, from the coasts
of Portugal and Bay of Biscay to the North Sex, Skagerrack and the swest coast of Norway.

2. TINTINNOPSIS COMPRESSA (Dad.) Laackm. (Fig. 74 p. 67).
Laackmann 1913 p. 14, pl. I figs. 10-—15. T. beroidea var. compressa Daday 1887 p. 348, pl. 19 figs. 7. 8.

Sts. 165, 170 (1000 m.—195 m.), 172 (200 m.—31 m.), 175 (1150 m. wire), 184 (945 m. wire), 190,
Barcelona; everywhere but singly.

This seems to be a well-established species. Lorica almost as wide as long, towards the mouth
often considerably and more or less rapidly dilated, frequently with a strongly spreading border; diameter
less great in the middle or somewhat above, then again greater. Below the lorica is rounded. Not in-
frequently the lorica is evenly dilated upwards, towards an obliquely erect or spreading border, and not
narrowed in the middie. “Foreign” hodies numerous, particularly towards the mouth; “annuli” very in-
distinet to invisible, a few near the mouth are sometimes more distinctly visible on less incrusted loricee.

Exceptionally, elongated loricee, distinctly “annulated” above, occur, in shape ahove like a short,
cylindrical “collar”, at its hase distinctly surrounded by the earlier border ol mouth.

Length (normally) 45 p—054 g, diameter of mouth 34 g—48 ¢, minimum diameter (near the middie)
31 u— 38 u.

Dapay caught it frequently at Naples in April; according to LaacKMANN also frequent in the Adriatic.

[ have scen it from the Red Sea (Dshedda */;; 1910, Haxper-Mazzerti). ILis recorded by CALKINS
from Woods Hole (Massachusells), but seems to belong lo warmer coasts.

3. TINTINNOPSIS CAMPANULA (Ehrb.} Dad. (Fig. 75 p. 67).
Daday 1887 p. 558, pl. 20 tigs. 9, 11, 13, 15. Tintinous campanula Ehrenberg 1840,
Sts. 12, 16, Naupaktos (in greater numbers), 23, 27 (in greater numbers), 28, 31, 33, 33, 38, 59,
G0, 62, 64 (many individuals), 66, 68; 84, Cadiz, 101, 109 (in greater numbers), Genoa, 164, 170 (80 m.—
20 m., 200 m.—85 m., 1000 m.—195 m.), 184 (945 m. wire), Naples, Barcelona, 213, 226, 228 (0 m., 1145 m,
wire), Gibraltar, Lishon, 947, 238, Brest, 249. Singly or sparsely, if not otherwise noted,




Lorica generally of elegant shape, above more or less broadly widened lo an obliquely erect ot
strongly spreading and very broad border or prim. Below, the lorica usually narrows into a shorter or
longer, very often oblique, caudal prolongation. “Annuli” not very distinet, but generally visible above,
somelimes as fav as below the wmiddle.

In a swimining state the animalcule extends considerably beyond ihe mouth of the lorica, sup-
porting unilaterally on the broad brim of mouth (see fig. T p. . It has two macro- and bwo micro-
nuclei; on the inward border of peristome collar are found the peculiar “tenluculoids”, already detected
py Haecsel and Jater seen by SCHWEYER, Extz jun. and FAURE-FREMIET.

This species, common also on northern temperate coasts, is very varying (compare JORGENSEN

1899 p. 22). The brim of mouth is frequently less developed; an extreme form in this respect is

var. cincta (Dad.) Jorgensen (. e).

T. cincta Daday 1887 p. 557, pl. 20 figs. -—8, not Tintinnus cinctus Claparéde et Lachmani. Codonella ¢ampanella Haeckel 1873
p. 567, pl. 28 figs. 11—14; C.urniger Entz 1884 p. 412, pl. 24 fig. 23. Tintinnopsis annulata Daday?, 1887 p. 350, pl. 19 fig. 17

This variety is frequent, also in the Mediterranean, often together with the main species and inter-
mediate forms.

Much more rarely the caudal prolongation — which is verv varving as 10 development — 1is
lacking. Such a form is

var. biitschlii (Dad.) Jorg. (1. ¢. p-23) (Fig. 762 p. 67).
T. hittschlii Daday 1887 p. 236, pl 20 figs. 4, 5.

Sts. Naupaktos, 64; Cadiz.

Closely allied to this latter variety is (apparently) T. cgathus Dad., incl. var. annulata Dad., 1. c..
pl. 20 figs. 2, 3, 1 form with a less developed brim of mouth (see fig. 76 ). T infundibrelum Dad. (1. c
p. 559, pl. 20 figs. 17, 18) may, however, be another species. 1 only saw a single individual of a similar
species, below, however, more narrow and rounded, withouta caudal prolongation: length 132, diameter
of mouth 34y, in the middle 30 u; indistinet “ynnuli” (st. Naupaktos).

Tintinnopsis campanula Was already recorded for the Mediierranean by Fot 1881 (from Villefranche).

4. TINTINNOPSIS RADIX (Imhof) Laackm. (Fig. 77 p. 67).
Laackmann 1913 p. 17, pl. il figs. 17—341 Codonella radix Tmhof 1886 p. 103, 1891 p. + Tintinuopsis davidofti Dad. 1887 p. 352,
pl. 19 tigs. 23, 25, 26 (var. longicauda); T. curvicauda Daday L¢. D 534, ph 19 tig 33 T, fracta Brandt 1906/7 p. p- bL 23 0g 1
Sts, 109, 110, Genova, 156 (950 m. wire), 165, 167, 168, 170 (0 m., 200 m.—85>m., 1000 m.—195 m.},
Constantinople, 172 (17 m.—0 m.), 174, 175 (0 m.), 185, 186 (0 m., 245 m. wire, 1145 m. wire).

Lorica long and narrow, almost cylindrical in the upper half, then harrowing — or shorter and
parrowing {rom the very mouth — and usually passing over without any limit into a more or less

clongated, frequently oblique or flexuose caudal prolongation. “apnuli” usually visible in upper half, or
not rarely as far as to the caudal prolongation, on strongly incrusted loricee often apparently lacking
(obliterated 2).
Total length up to 220, according to LaaCEMaNy up to 500y, diameter of mouth 43 p—33 p.
Seems to be common on the Mediterranean coasts, particularly in the innermost regions, as far

as into the Black Sea. In the material of the “Thor” it was generally scarce — like species of Tintin-
nopsis on the whole — at sts. 110, 173 and 175, it was present in much greater numbers and the pre-

dominant species of Tintinnide.

Otherwise it seems to have a wide distribution along the cousts of warmer regions.

[n regard to Braxpt's species, T. fracta and T. aperla, with irregular apertares at the end and
partly at the sides of caudal prolongation, it seems lo me by far the most probable explanation that
these openings arc due to fractures in preserved material, perhaps particularly in alcoholic samples. 1
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tere dealt with; sometimes nearly the whole caudal prolongation

everal similar cases in the material 1
e to be more artificial than natural

ywroken off. The two species mentioned also otherwise seeni to m
s, the difference between them in part being ruled by a more or less inconsiderable or even indis-
dilation in the lower portion of lorica, whilst the more important width or diameter varies too much

e and the same “species’, at any rate in T. aperta.

5. TINTINNOPSIS ANGULATA Dad. (Figs. 78, 79 p. 67).
Daday 1887 p. 561, pl. 20 fig. 223 Laackmaun 1913 p. 26, pl. IV figs. 48—353.

S§ts. 135, 160 (0 m.), 162, 163 (0 m., 80 m.—0m.), 164, 163, 167, 181, 182 (0 m., 545 m. wire),
184 (0 m., 945 m. wire), 185, 186 (0 m., 245 m. wire, 1145 m. wire, in Salpw), 187 (190 m.—100 m.),
(0 m., 945 m. wire), 190, 192 O m., 545 m. wire), 194 (0 m., 1145 m. wire), Naples, 218, 220, 221,
(1950 m. wire), 996, 228 (0 m.), Gibraltar.

Lorica almost cylindrical, slightly and as a rule evenly dilated towards the mouth, more rapidly
.rds the lower end and frequently to a greater width than above, then rapidly or almost abruptly
tricted to a rather short, straight or frequently oblique ot curved, very acute, caudal prolongatien.
ewhat broad (high) ¢annuli’ nearly always distinctly visible from the mouth to below the middle.

eign bodies mostly rather scattered.

Length 68 p—96 g, diameter of mouth 10
» rather broad, but very narrow towards the end.

Very varying. Dapay's species is a form with a conspicuous and abrup
abrupt constriction to the caudal prolongation.

. —57 g, caudal prolongation 25 p—37 p 0 length, at the
t dilation towards the lower

of lorica proper, and then an Sometimes the lorica
videst at the mouth, with or without a second widening below.

Is very similar o Coxliella helix which, however, is larger, has a thicker wall with distinetly
much more strongly marked border lines between the

-eloped and seperated outer an inner lamelle,
a coarser “secondary” reticulation.

scattered foreign bodies, as well as

At st. 16 a considerably deviating form was taken, apparently a form of the present species. I
ve figured it here as an instance of the peculiar looking loricee, having the upper portion of another
ica protruding from the mouth. The older lorica was apparently elongated after being finished, the
w portion being sarrounded at its base Dy the spreading border of the older lorica. (Perhaps the new

n built by a daughter apimaleule not getting loose after fission).
in T. campanula and T. Larajacensis. Also in loric®

in rare cases, though not so dis-

ypuli”, and usually few and

qca may have bee
LaackMany (1906) figures the same case
ving an erect mouth a superposed, new portion may be seen,

1wctly offset.

In the material of the “Thor” this species was relatively
5. 183 (many specimens), 190 (the predominant species of Tintinnids), Naples (several individuals). In
e to the following, closely allied, species are included.
nd afterwards by LAACKMANN (1913);

frequent and sometimes rather plentiful:

e list above forms intermediat

Was first recorded for the Mediterranean by Dapay (1887) a

is, however, probably the same species which Extz jun. mentions and figures (1904) as Codonella

rthoceras and (1909) as Cyttarocylis heliz (see Laackmany L c. and the following species).
Otherwise, it seems only observed (as yet) in Gulf of Siam (?) (ScHMIDT 1901 p. 186, as

" Jindeni Dad.).
6. TINTINNOPSIS LINDENI Dad. (Fig. 80 p. 67).
y. 127 fig. 10 {figs. 19—937); Cyttaroeylis helix Entz 1909 pl 11

g. 23, Codonella orthoceras Lntz 1904
kmann 1913 p. 24, pl. 111 figs, 37—42? (43—477)

yaday 1887 p. 36, pl. 20 fi
12, figs. 10. 11 Tintinnopsis helix Laac

figs. 6—8, pt
Sts. 106, 114, 160, 174, 185, 206 (1945 m. wire), 210.
han in the preceding species,
ain slightly dilated lowards the lower end, which is rapidly

Lorica generally more clongated t almost cylindrical, but mostly

somewhat narrower bhelow the middle and ag
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rounded or short conical, with a generally distinctly offset, rather short and frequently oblique caudal
prolongation. Wall rather thick, without very distinctly developed or separated outer and inner lamella,
but with a rather conspicucus “primary” reticulation. Foreign bodies rather scattered. “Annuli” mostly
distinct as far as below the middle or towards the end of lorica proper.

Length of lorica proper 132 p—170 s, of caudal prolongation 28 x—55 u; diameter of mouth 43 p—
49 4, below somewhat less or somewhat more.

Is very similar to Coxliella heliv (see below), but has not the thicker wall of the latter species,
nor the dislinctly developed outer and inner lamelle and their relatively coarse “secondary” (double)
structure. Coxliella helir is also mostly a larger species.

The figure of T. lindeni in Dapay (I. ¢.) does not answer very well to the diagnosis, but rather
— or as well -—— to forms of the smualler, preceding species. He states, however, rather different lengths,
of T. lindeni 180 ji, of T. angulata 144 (caudal prolongation inciuded). In the “annulated” species the
length is, however, an unstable character; also forms are frequenl, apparently belonging to the preceding
species, but differing in the same way as shown in Dapay’'s figures of both species (chiefly in the more
abrupt bulging out below of T. angulata). I was only lately aware of the possibility that T. lindeni might
be another species than T. angulata, tirst on account of the difficulties which Laackmany (1 ¢.) found in
distinguishing between his T. heliz and the latter species, thenn on account of the plentiful occurrence of
both forms together at st. 185, without any disturbing intermediate forms.

Braxpt has also referred species, apparently belonging to Tintinnopsis, to his Coxliella helix; see
f. i. BraxpT 1906—7 pl 29 figs. 4—12 and pl. 30 fig. 2, from Naples, this latter being apparently the
present species.

At present, I find a difficulty in believing that there really eXist intermediate forms passing imper-
ceplibly over into species of Tintinnopsis on the one hand, and into Coxfiella helix on the other.

In Laackmany's figures the optical section of wall is generally not to be seen, but will in this
case be decisive; the chief question is whether in fully developed — not in voung — lorice of the above
“T. lindeni’” the outer and inner lamelle are developed in a way or to a degree, not too inferior to that
in Coxliella helix. That the typical T. angulata does not possess this character, having onlv the usual
simple wall of Tintinnopsis, seems to be certain. I should wish to recommend this rather important
question for special investigation, having never seen any doubtful forms of Coxliella helix in our northern
waters, where this species, however, is scarce. The material of the “Thor” was, as mentioned above,
only poor in corresponding material.

It is very probable that the present species also comprises forms of lesser length, and that these
above have been lisled together with the preceding species. An essential difference between both seems
to be the ordinary thin wall in T. angulata, as avgainst the thicker, indistinctly double one in the present
species, which in any case seems to be a noteworthy connecting link between the genera Tintinnopsis and
Coxliella.

COXLIELLA (Bdt) Laackm.

Laackmann 1911 p. 454. Cyttaroeylis subg. Coxliella Brandt 1906 p. 7.

Wall of lorica always nearly double and with well developed and separated lamelle, rarely -— in
apparently single or with two, imperfectly separated, lamellee. Structure very

the first species helow
fine and indistinct or mostly a coarse, double (“secondary™) one, similar to that of Favella (“Cyilarocylis-
structure™). Wall throughout the lorica formed by a single, helicoidal band, with superposed turns of
varying height. No regular denticles at the mouth.

Animalcule possessing two macro- and two micronuclei.



Loricze generaily very similar to those in Favella, but easily distinguished through “the annuli”,
the dividing lines being usually conspicuous in the optical section of wall. Only a couple of species are
in some way intermediate between the present genus and the others, Favella azorica and particularly F.
ehrenbergi var. claparédei, with an “annuclated” upper portion, distinely limited from a lower, non-
annulated one.

One species, Coxliella helix, seems to have a close connection with Tintinnopsis, just discussed in

the preceding species.

I. Subgenus PROTOCOCHLIELLA n. subg.

Wall of lorica (in fully developed specimens) apparently simple (singly) or with two imperfectly
separated or developed lamelize. Structure very fine or indistinct, apparently consisting of a very fine and
pallid “primary” reticulation, or corresponding “prismatic elements” (or perhaps line elevated plicwe, the
“annuli” apparenily having uneven borders).

1. COXLIELLA AMPLA (Jorg) Laackm. (Fig. 81 p. 73).
Laackmann 1911 p. 456, Amphorella ampla Jorgensen 1899 p. 17, pL I figs. 4a, b. Cyttarocylis? (Coxliella) ampla Brandt 1807

p. 272, Cyttaroeylis spiralis Meunier 1910 p. 119 p.p., pl IX tig. 18, not C. spiralis Ostf. & Schhm. 1801 (p. 188).

This northern species was nol present in the material of the “Thor”, but is mentioned here, as
it may easily be confounded with the following species. Lorica of similar shape and appearance as in
that species, but generally short and wide, and rounded below, without a cnudal prolongation. It is also
much more thin-walled and pellucid, with a very indistinet or invisible structure.

Length 85 p—107 g, diameter of mouth 70 u—85 p.

A closely allied species, Coxliella frigide LasckMaxy p.p. (1911 p. 392, pl. XLIV fig. 4, pl. XLV
fig. 2) is present in the Antarctis. .

II. Subgenus COCHLIELLA n. subg.

Wall of lorica with well developed and separated lamelle and a more or les distinct or coarse
“primary” structure, mostly also with a coarser “secondary” one.

2, COXLIELLA LACINIOSA (Bdt.) Laackm. (Fig. 82 p. 73).
Laackmann 1910 p. 450. Cyttarocylis {Coxlielta) ampla var. laciniosa Brandt 1906 p. 20, pl. 28 figs. 1, 2, 4, 5 (var. lata Brandt),
pk 29 tigs. 2 (var. lata), 3; Cyttarocylis? (Coxlietla) laciniosa Brandt 1907 p. 270,

Sts. 16, 31, 60; 116, 128 (100 m.—0 m.), 145, 147, 152 (0 m., 250 m. wire, 950 m. wire), 156
(0m., 250 m. wire, 950 m. wire), 138, 160 (0 m., 30 m.—0 m., 200 m.—100 m., 1000 m.—200 m.), 161, 163
(O m., 80 m.—0m.), 165, 182 (543 m. wire), 183, 187 (0m., 190 m.—100 m., 945 m. wire), 188 (945 m.
wire), 209 (80 m.—0 m., 1000 n.-—200 m.). Everywhere very scarce or only found singly.

Lorica campanulate, below rapidly narrowing to a short and mostly acute caudal prolongation,
the latter occasionally lacking. Thickness of wall greater in the upper half (of length); “annuli” narrower
towards the mouth, generally seven or more.

Length of lorica proper 90 p—105 «, of caudal prolongation 5p—15; diameter of mouth 55 u—
64 u, consequently proportionately narrower than the preceding species.

No “secondary” structure, only a “primary” one.
Is a rather common warm-water species, also rather frequent in the Mediterranean, particularly
in summer and in deeper lavers of the inuner regions. In winter it is apparenlly very rare at the surface.
Otherwise the species is widely distributed in the warmer regions of the Atlantic, at any rate

from 30°S 9 W (the Fram, July 1911) to 42°N (16" W) (according to BrannT 1907, LAACKMANN 1911




and my own collections). Also known from the Indian Ocean and the Pacific (New Amsterdam, Laack-
sqany Loc., New Pomerania, BraxpT L. south-east coast of Arabia, at about 51° E., Handel-Muzzetti,
Octlob. 1910). First recorded from the Mediterranean by BRaNDT 19507 (from Messina, taken by LoHMANN).

82a

Fig. 81, Coaliella ampla (Jorg.) Laackm; 3001y, Puddefjord, Bergen. w0/ 1808, Fig. 82, Coxliellu tasiniosa {Bdt.) Laackm.; %

a: st. 152, 950 m. wire; D: st 16. Lamelle only shown at one side of the upper portion. Fig. $3. Couxliella pseudannalala (Jorg)s

30/ §/S “Dronning Olga”, %/, 1910, far southeast of Nova Scotia. Fig. wi. Coxlicile annulata (Dad.) Entz. jun. ¥ Naples.

Fig. 85. Coxliellu decipiens . sp.3 a0/ Naples. Fig. 86. Coxvliella fusciata {Kof.) Loackm.; B30/ St. 182, 345 m. wire. Fig. 87. Coa-
lietla helix (Clap. et Lachm.}; 350/ St 174

Beside the above species, Coxliella ampla, there is another northern one, likely to be confounded

with the preceding, namely

3. COXLIELLA PSEUDANNULATA (Jorg) (Fig. 83).

Cyttarocylis pseudannulata Jorgensen 1901 p. 15, pi. 1L fig. 28 Tintinnus(?) calyptra Cleve? 1899 a. p. 24 pl L fig. 2. Cvttaroeylis(?)
calyptra Cleve? 1901d, p. 108, Cyttarocylis psendannulata Brandt 1906/7 p. 269, pl 28 fig 8, pl. 29 fig. 1, incl. var. calyptra
p. 270; C. spiralis Meunier 1910 (p. p.), DL IX fig. 19 2075 Gosp. Meunier 1. ¢ pl. XXII fig. 12,

Is usually smaller and particularly narrower than the preceding species (dianeter 40 —60 M
with a more or less distincl “secondary” structure, showing a single layer of “prismatic elements” bet-
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ween both lameliz (in the optical section appearing as unbroken short lines, “Cyllarocylis-structure™).
Mouth of lorica usually irregularly denticulate.

Subaretic species, exlending from the west coast of Norway to Spitzbergen and Novaya Zemlya,
[ have also taken it at the border region between the Florida and Labrador Currents far south-east of
Nova Scotia (41°N 59° W, Apri 1910). Not present in the Mediterranean.

The quoted figure in CLeEvE strongly recalls certain species of Radiolaria (Polycyrtids), particularly
on account of the structure. If this figure really represents a Tintinnid, the specific name of the present
species ought to be calyptra (CL).

This species also has a representative in the Antarctis, the allied species Coxfiella infermedia
Laackm. (p. p.) 1911, pl. XLV fig 6.

4, COXLIELLA ANNULATA (Dad.) Entz jun. (Fig. 8¢ p. 73).
Entz jun. 1909, pl. 10 fig. 1 (6?). Cyttarocylis annulata Daday 1887 p. 582, pl. 21 fig. 6. Tintinnus zonatus Zacharias 1906 p. 525
fig. 11. Cyttarocylis (Coxliclla) aonulata Brandt 1807 p. 267.

Sts. 85 (singly), Naples (in August, several specimens).

A large species, with a lorica of not very firm consistence, similar Lo that of Favella ehrenbergi,
to which it may he somehow allied.

Lorica almost cylindrical, towards the mouth frequently slightly dilated, more distinctly — though
very slowly and evenly — widened towards the lower '/;, then rapidly and conically narrowed lo the
end, without a caudal prolongation (and without alary plicee). “Annuli” very conspicuous to the very
end, towards the mouth frequently narrower (lower), also narrower at the lower end, broadest at about
lower '/;. Thickness of wall rather great; “annuli” (turns of the helix) very conspicuous on the optical
section of wall, their upper border overlapping the lower one of the superposed “annulus”.

Length 272 x—315 s or somewhat more, diameter of mouth 83 4#—90 5, maximum diameter (below)
up to about 95 . Thickness of wall about 4 x—5 n.

It was of great interest to find Dapay’s beautiful species, the name of which was earlier repeatedly
misapplied, also by myself (1899). [t proved to answer very accurately to his figure and the dimensions
stated. It is a very well defined species, easily distinguished from allied forms, particularly by the very
characteristic lower end. . It was detected at Naples by Dapay (1887) and afterwards figured by ZacHarias
1906 as a new species [rom the northern Adriatic. Perhaps it is the same species which Loryann men-
tions as Codonella annulata Clap. et Lachm. 1903 from Syracuse, having changed the name in 1908 to
Cytlarocylis annulata Dad. Extz jun. veports it 1909 from the northern Adriatic and Naples, Turoporo
1922 from Venice.

Most probably a neritic species, being very rare in the material of the “Thor” and not mentioned
in CLeve (1901 d) from the open Atlantic; may be present near the coasts in many places; as yet,
however, only observed in the Mediterranean and near Lishon.

5. COXLIELLA DECIPIENS n. sp. (Fig 85 p. 73).
. Coxlielta annulata Entz jun. 1909 (p. p.), pl. 10 fig. 4 7, 57).

Naples, in August.

Lotica very similar in shape to that of the preceding species, differs, however, in being elongated
below into a short, hut generally not very thick, candal prolongation, straight, or frequently curved, as a
rule apparently conically widening above on account of three alary plice, extending up to lower portion
of lorica proper, as in Favella elirenbergi var., helgolandica.

The bhelicoidal line separating the “annuli” is less distinct than in the preceding species, being
rather inconspicuous towards the lower portion of lorica; in the optical section of wall the successive
turns of the helicoidal band are also more difticult to distinguish, not (or only indistinctly) overlapping.
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[s also very similar to Favella ehrenbergi var. claparédei; thickness of wall, however, not so great
as in F.ehrenbergi and varr.

Dimensions about as in the preceding species, but lorica generally shorter: length 196 u—272 pu,
diameter of mouth 90, lower maximum of diameter less pronounced or wanting. Thickness of wall
4 p—5 p, “annuli” frequently numerous and narrow (low).

Occurred at Naples logether with the preceding species and the two forms of Favella ehrenbergi
mentioned. I saw no intermediale forms. [t was present in greater numbers than C. annulata.

6. COXLIELLA FASCIATA (Kof) Laackm. (Fig. 86 p. 73).
Laackmann 1911 p. 455, Cyttarocylis fasciata KKofoid 1905 p. 297, pl. XXVI tigs. 6, 7; C. (Coxliella) fasciata var. procera Brandt 1906
p- 20, pl. 28 figs. 7, 9; 1907 p. 268; Cyttarocylis (Coxliella) helix Entz jun. (p. p.} 1909, pl. X fig. 3.

Sts. 14: 182 (545 m. wire), 206 (0 m., 1945 m. wire), 223 (1950 m. wire), everywhere only single,
or in part incomplete, individuals.

Lorica elongated and narrow, very narrowly conical, frequently widening somewhat towards the
mouth, below more rapidly constricted to a but slightly differentiated, not distinctly offset caudal prolong-
ation of almost equal width, obtuse at the end and more like a narrowed and very elongated lower por-
tion of the lorica proper. “Annuli” conspicuous, numerous, above, as well as below, more narrow (low),
narrowest close to the mouth, broadest about at the lower /y (of length), here almost as broad as wide.
In the optical section the “annuli” in the lower portion of lorica are more or less conecave outwards, and
slightly overlapping. Thicknes of wall somewhat increasing above. A relatively distinct “Cyttarocylis-
structure” present, of secondary “prismatic elements” in one layer between the lamelle.

Length (of the figured specimen) 374, diameter of mouth 68 g, thickness of wall 3 p—4 p.

This beautiful and easily recognized warm-water species wWas very rare in the Mediterranean,
generally only present in {'er3' deep layers. It is scarcely indigeneous here; the loricee were also but
seldom uninjured (only at sts. 182 and 206, in deeper layers).

The dimensicns given by Koroip (L c.), 520 X 100 4 are probably too great, presumably on
account of an error as to the magnification. His figure (6), with the magnification stated {490), gives
970 4 X 30 u, answering to var. procera Brandt (1. ¢)), a “variety”, only established in consequence of the
different dimensions (see also LaackMany L c.).

Outside the Mediterranean known from a few localities in the Atlantic {German South-Pole Ex-
pedition */, and */y 1903, wesl of South-Africa; Sargasso Sea, about 32°N 44°W, and far south-east of
Nova Scotia, as well as far south of Cape Farewell {(Braxprt L. ¢.) noted by BIEDERMANN (?)). Also in the
Pacific: off San Diego, 700 m.—0 m., Korom L c¢.; New Pomerania, BraxpT 1 c.

7. COXLIELLA HELIX (Clap. et Lachm.) (Fig. 87 p. 73).

Tintinnus helix Cluparéde et Lachmann 1858 p. 206, ph VII fig. 8. Tintinnopsis helix Daday 1887 p. 362; T. annulata? Daday
1886, p. 496, pl. 253 fig. 15, 1887 p. 550, pl. 19 fig. 17, Tintinnus fistularis Mobius 1887 p. 120, pl. 8 fig. 38. Cyttarocylis helix
Jérgensen 1899 p. 38; C. (Coxiieila) helix Brandt 1906 p. 20, 1907 p. 213, Not Coxlietka helix Entz 1909 pls. X—XIL

Sts. 100, 116, 134 (0 m.), 154, 169, 170 (0 m., in rather great numbers; 20 m.—0 m., 80 —20m.,
200 m.—85 m.), Constantinople, 172 (0 m., 17 m.—0 m., 200 m.—351 m.), 173, 174, 175 (0 m., 30 m. wire,
350 m. wire, 1150 m. wire), 178 (in greater numbers), 179, Naples, 210.

Lorica narrow, of rather great length, generally of equal diameter throughout, sometimes very
slowly narrowing in a downward divection, rarely somiewhat widened below to a very slightly pronounced
maximum diameter in the lower Y5, towards the lower end rather rapidly and conically narrowed to an
offset, evenly narrowing and acute caudal prolongation, rather thick at its hase, straight, or frequently

10*
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blique or more o¥ less flexuose. Lorica with more ot less scattered “‘foreign” bodies, mostly shining,
ngular, pieces, sometimes also shiells of dialoms or other very small prganisms. Wall with two distinetly
eveloped and sepamlcd Jamellae, at any rate in upper haif, throughout formed by a Ielicoidal band with
generally very distinet, being visible on the longitudinal section as far as the

also farther down, where the foreign bodies mostly are more numerous,

umerous turns which are
audal prolongation, sometimes
ealing the helicoidal spire. Very rarying.

Length of lorica proper usually 170 p—250 ¢, exceplionally 83 u—417 g0, of caundal prolongation
34 e—60 10, exceptionally up to 196 p; dinmeter of mouth usually 47 p—5d e, hut varying from 38 10
54 e, sometimes a secondary maximum of dinmeter below, up to 77 . “Annuli” in the upper 1/, sometimes
very NArrow (low) and nunierous. Structure of wall very varying; outside usually dislinct to coarse
“secondary’’ meshes, with or without(?) fiver “primary” ones, are visible.

Caudal prolongation frequentiy injured, open at the end, or partly also laterally (unilaterally). As
in Tintinnopsis aperta Bdt, and T. fracta Bdt. this is most probably due to the britticnes produced by
certain preserving fluids.

I have mentioned above that certain forms or species of Tintinnopsis seem 1o approach Coxliella
heliv in a degree which may make it very difficult 1o distinguish between them. This is particularly the
case with the form which [ have above named T. findeni; in most Cases, Coxliclla helix will be easily
distingnished by the very distinctly double wall and the more conspicuous helicoidal spire. Here, and
probably in all cases, the latter is due to development and superposition of new turns of the helicoidal
pand. Close to the mouth they are young and low, but will develope to a certain size, which is nearly
always grealest somewhat above the caudal prolongution, being very small towards the mouth. In the
double-walled loricte the border line between the turns is always much maore distinct than in single-
walled, probably because 2 coalescence of the parts in contact is difficult, when one of them is already
developed into a frmer lamella. BRANDT (1907 p. 217) has another interpretation of the phenomenon,
explaining it as a development of a supporling rib (Verst;’irkungsleisle) in the wall. (Compare above
pp- 8, 30).

This species only occurred very sporadically and sparsely in the Mediterranean, was, hOWever,
present everywhere in the Black Sea region, sometimes in greater numbers. Otherwise known from the
coasts of the North Sea, in autumn extending into the Skagerrack, the Cattegat and the western and
southern regions of the Baltic, according to BRaxdT also to the south-western coast of Finland. Probably
also present on warmer coasts; is, however, easily confounded with specics of Tintinnopsis.

1f synenymous to Tintinnopsis annulata Dad., as sapposed by BraxpT (1. ¢.), it was already stated
for Naples in 1886, at any rate in 1893 by APSTEIN. Coxliella helix Laackm. €1913) from the northern
Adriatic presumably is partly this species, partly (my) T.lindeni above (compare that species). It is —
like the species of Tintinnopsis — 2 neritic form, indigeneous on the Mediterranean coasts.

CLIMACOCYLIS n. gen.

Lorica of a rather soft or somehow jellied consistence, generally broadly tubular, with or with-
out o large, more oOr less funnel-shaped dilation below where usually (7) widely open. Wall as in Cox-
liella formed by a single helicoidal band which is, however, provided outwards with a strongly protruding,
coarse Tib, running about in the middle of the band, parallel to its borders. Structure of wall a coarse
and obvious “Cytlm‘oc_qlis—struclure" of large “secondary” primatic clements in a single layer hetween the

well developed and separated Jamellez.
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CLIMACOCYLIS SCALARIA (Bat) (Fig. 38).
Cyltaroeylis {Coxdiella) sealarins Braxpr 1908 p. 7 opl 21 fig 13, pl. 26 figs. 4—06, pl 27 ligs. 1—3; 1907 p. 264, Coxliclla scalariu
LasckMany 1911 p. 455

Sts. 38, 60, B6, 68; 80, 92, 98, 126 (275 m. wire), 129 (1100 m.—0 m.), 152 (250 m. wire, 950 m.
wire), 156 {250 m. wire), 160 (0 m., 100 m.—30 m., 900 m.—100 m.), 163 (80 m.—0 m), 182 (545 m. wire),
189 (945 m. wire), 194 (0 m., 1145 m. wire), 199 (200 m.—80 m.), 2006 (1945 m. wire), 209 (1945 m. wire),
917, 218, 220, 223 (0 m., 1950 m. wire), 229, 231 (1145 m. wire).

Concerning lhe conslitution of lorica, see the generic diagnosis.

Animaleule unknown. The rather soft loricze of a very pallid appearance, easily overlooked {in
waler and glycerine). They are obviously bul slightly heavier than water and, on account of the remark-
able, oulward, helicoidal rib, apparently strictly connected with or somehow fettered to the surrounding
water, more so than most ol other Tintinnids, so that they can only with difficulty be
collected in the usual way. In the material of the “Thor” they were only present singly,
though apparently not rare in warmer seas.

On the summer cruise this species was already met with in the Bay of Biseay, and
alterwards from the Bay of Cadiz sporadically throughout the Mediterranean, until st. 182
(Euboea), but east of the Baleares only met with at twao stations at the very surface, other-
wise only al deeper levels. It was throughout more frequent in deeper layers than at the
surface, being present at 13 of the 22 Mediterrancan slations for deep water sampies.

[n winter, however, it was very rare in the (surface of the) Medilerranean, only
noted for two stations (just inside the Straits of Gibrallar, and near Sardinia).

An immigration into the Mediterranean from the west seems lo lake place in Sep- %
tember, the species being present in the Bay of Cadiz_as well as near the African coast. \/
In June it was very rare in the Bay of Cadiz and not observed in the Atlantic Current

along the African Coast; if it enters at this season it must have passed over to deeper 88
levels in the Alboran Sea. In winter there was no indication of the species getting in. Fig. 48.
Otherwise it is widely distributed in the tropical and subtropical regions of the si};ﬂgf‘:?&ﬁ;
Atlantic, in many places in greater numbers, particularly in the tropical zone (Hexsex 1911). ¥ St 60
It is met with altogether from 27°5 to 13°N in the Atlantic, and, in addition, is known {from
Madagasear (BRANDT 1. ¢.), and farther south-east (Laackyanx L oc.), far west of the south-west coast of
Australia (33°8 97° 20" L, §/S Tasmanic, capl. Hikoxssox, May 1910), and from New Pomerania and
Cooli-Straits in the Pacific (BraxpT L. ¢
Was first reported from the Mlediterranean by Braxpr L c. (from Messina, taken by LosMANN).
It probably gets oceasionally in from the Atlantic, but is perhaps present in deeper layers all the year.

CYTTAROCYLIS Fol (emend. Laackm.).

Wall of lorica with well developed and separated lamelle. Structure of wall coarse, “‘secondary”
meshes, belonging to a — nearly everywhere — single layer of prismalic elements hetween the lamelle;
in addition a more or les distinct “primary” reticulation is present (of similar, only much smaller,
prismalic elements (?)). In the optical section of wall a — mostly — single layer ol cross-lines are secn (side
walls of prismatic “secondary” elements). Wall not “annuiated”, but provided with a more or less spreading
to erect, broadly collar-shaped oral rim, here called the “collar”, limited from the lorica proper hy an
inwards protruding, sharp rib.

The animaleule has repeatedly been reported to have many nuclei, like others of the genera




78

rovided with a “collar”, but in contradistinction to most genera of Tintinnids. [t needs, however, further
wvestigations as to whether there is not, also in this genus, a normal stage with two macro- and twg
ticronuclei, the multinuclear stages being perhaps connected with a development of “spores”.

1. CYTTAROCYLIS CASSIS (Hck.) Fol. (Fig. 89).

Fou 1881 p. 22, pl. I fig. 6; 1884 p. 55, pl. IV fig. 6, pl. V fig. 10. Diclyocysta cassis Hakcker 1873 p. 563, pl. XXVII figs. 2, 3.

Sts. 10, Port Alice, 14, 20, Taormina, 23, 25, 26, 28, 29, 33, 36, 338, 39, 42, 66, 68, 69; 92, 12§
200 m.—100 m., 500 m.—120 m., 275 m. wire}), 129 (100 m.—0 m., 600 n.—0 m., 1100 m.—0m.), 132
(600 m.—195 m.), 134 (126 m.—75 m,,
200 m.—125 m.), 152 (950 m. wire), 182
(545 m. wire), 186 (245 m. wire), 187
(190 m.—100 m.), 189 (945 m. wire), 199
(200 m.—80 m., 945 m. wire), 206 (1945 m.
wire), 209 (200 m.—85 m., 1000 m.—200
m.), 213, everywhere singly or very scarce,
at st. 126 (200 m.—100 m.) several speci-
mens.

Lorica of greater length than width,
below the suberect or somewhat spread-
ing, outwards usually slightly convex, oral
rim almost cvlindrical for a short distance,
then slowly and cenically narrowing about
to the lower '/;; then again more rapidly
conical towards the very end which is
usually more obtuse and most frequently
provided with a mamilla, obtuse or acut-
ish. Upper border of oral rim generally
irregularly and slightly denticulated. Mesh-
es with faintly elevated, rather thin walls,
polygonal, or somewhat rounded with
walls thickened at the corners, in the
upper portion of oral brim 8 g—9 4, in
the middle of lorica 6px—7p, towards
the lower end 2 ;—3 .

. , L Length 179 1—196 u; diameter of mouth
g. 89. Cyttarocylis cassis (Hck.) Fol; %/, Fig. 90. Cyttaroeylis cassis (Hek.) _ .
oL, var. magna Bdt., *°/;. St. 182, 545 m. wire. Denticles of rim only suggested. 124 ¢#—145 ¢, of the base of oral rim at

‘ H 350 T H H . .
g. 91. Cytlarocylis encecryphaius (Hek.) Kof. %/, Taormina Denticles of rim the consiriction 99 w—128 . Lower end
only suggested.

90.
1.

of lorica varies from obtuse, or some-

mes truncate — then usually with a mamilla —- to acule, sometimes with an open, fine channel.

he structure is also varying, though on lorica proper rather uniform, on oral brim of more unequal
eshes.

The distribution in the Mediterranean was very characteristic, recalling that of subtropical Ceratia

d Dinophysiacee. In winter it was present in the Bay of Cadiz and in the middic regions of the

editerranean, especially in the Tyrrhenian Sea, but very scarce or singly, only at st. 28 in somewhat

eater numbers. In summer it had disappeared from the surface — only noted for a single station (213)

L the Catalonian Sea — but was present at most of the stalions for deep water samples (at 13 of 22
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in the Mediterranean), apparently at a rather great depth, 100 m. to 900 m. The lorice were nearly always
emply; remains of the animaleule only noted for st. 134, 125 m.—75 m.

As aiready pointed out by BranpT (1907 p. 195) the dimensions given by HaECKEL (l. ¢.) are
considerably smaller than otherwise found, on account of which he considers HaECKEL's form, the main
species, to be very rare. As, however, the rich material of the “Thor” does not contain a form of such small
dimensions (less than */; of the usual) it may be considered almost certain that those small dimensions are
owing to an erroneous note, probably a magnification of +00 (as in his figure of Codonella orthoceras) instead
of 600 (as stated). Nor do [ think we should attach too much importance to his figuring the lower end

of lorica as acute —— also in Dapay (1887 pl. 21 lig. 3) who gives the correct dimensions — such forms
being very slightly different (rom the usual ones. In my opinion the usual Mediterranean form —- as

described above and answering to var. a Branpt (1906/7 p. 195, pl. 34 figs. 2, 4, 5) — should be considered
{the main species, to which, if desirable, may be added a forma acata. The similar var. conica Bdt. (p. 196,
pl. 34 fig. 6, pl. 35 fig. 8) seems also to be only an accidental, more obtuse, form. On the other hand
var. magna Bdt. (pl. 34 fig. 3, pl. 35 fig. 3) 1s presumably a separate species (see helow), probably also
var. e Bdt. (pl. 35, figs. 4, 5). This latter I have not yet seen.

Var. magna Bdt. L c. p. 196 (Fig. 90, p. 78).

Lorica more elongated than in the other forms, as well as larger. Lateral outlines — of lorica
proper logether with the oral rim, which is very slightly or not at ail outwardly directed — almost straight
to below the middle, whence slightly convex, and then somewhat soncave towards a protracted, rather
offset, lanceolate point, frequently with a narrow channel opening at its end. Meshes of the oral rim
unequal in size, polygonal, up to 9, in the middle of lorica about 5 p—7 g and rather regular and equal-
sized to the lower end.

Length 314 p—332 g, diameter of mouth 140 p—162 p.

Upper border frequently rather regularly denticulated.

Very rare in the material of the “Thor”, only noted for one station: 182, 545 m. wire, a couple
of individuals.

The main species is a relatively frequent warm-water species, of a wide distribution in the At-
lantic, but generally present in small numbers. It is known from the south point of Africa (LAACKMANN
1911) to 39°N in the Florida Current, far south-east of Nova Scotia (BranpT 1907) and seems to be on
the whole rather common in this large area; exceptionally it extends to 46° N 42° W (where [ took it
singly in April 1910). Otherwise known from the Indian Ocean (German South-Pole Exp. ¥/; 1903, far
south-east of Madagascar, LAACKMANN 1911) and from the Pacific (south-west and south of Australia and
New Zealand, BraxpT 1907). KENT (1882) reports it from Falmouth, and AumrrviLLivs (1898) from the
Swedish coast in the Skagerrack (only once taken; in both cases the records may petrhaps apply to the
following species).

Var. magna is much rarer; according to BraxpT (L c) it is known from the Sargasso Sea, the
Florida, the North Equatorial and the Benguela Currents, New Zealand, Tonga Islands and the sea south
of Australia. I have nof listed it as a separate species, only because there is a form, var. d Bdt. (L ¢ p-
197, pl. 35 figs. 1, 2) which in size, as well as in shape, seems (to mne) to be intermediate to the main
species, answering to the latter in structure.

Cyttarocylis cassis was first recorded for the Mediterranean by Hazcker (1873 and before) from
Messina, afterwards by For (1881) from Villefranche, by Dapay from Naples and by ExTz jun. (1904)
from the northern Adriatic, logether with var. magnd.



2. CYTTAROCYLIS EUCECRYPHALUS (Hek.) Kof. (Fig. 91, p. 78).

Korown 1812 p. 353. Sethocephalus cuceeryphalus Haecker 1887 p. 1208, pl. 56 lig. 13. Cyttaroeylis cassis var. plagiostoma Dapav
1887 p. 581, pl. 21 fig. 13. C. plagiostoma Branpr 1906 p. 22, pl. 35 fig. 7, pl. 36 fig. 12, 1907 p. 198, incl. var. a p. 199, pl. 36
figs. 1, 4, 8, and var. b p. 199, pl. 36 fig. 7.

Sts. 11, Port Alice, 14, 20, Taormina, 23, 25, 26, 27, 28 (several specimens), 29, 31, 33, 38, 39,
10, 60, 62, 66 (several specimens), 68, 69; 126 (200 m.—100 m., 500 m.—120 m., 275 m. wire), 129 (80 m.—
0m., 600 m.—0 m., 1100 n.—0m.), 134 (125 m.—75 m.), 152 (250 m. wire, 950 m. wire), 156 (250 m. wire,
950 m. wire), 160 (200 m.—100m.), 182 (545 m. wire), 186 (245 m. wire), 187 (190 m.—100 m., 945 m.
wire), 189 (945 m. wire), 194 (0 m., 1145 m. wire), 199 (945 m. wire), 206 (1945 m. wire), 223 (1950 m.
wire), 234 (200 m.—95 m.); always singly or very scarce, if not otherwise mentioned.

Lorica generally of grealer width than length, roundedly campanulate; the oral rim narrower
than in the preceding species, always rather spreading. Lorica at the lower end rounded, or usually more
or less distinetly broad and conical, often very slightly protracted, but at the very end obtuse, frequently
showing a very narrow, open channel, axial, or somewhat laterally situaled. Structure of irregular meshes,
very unequal in size, in the oral brim and near to the constriction usnally some large ones, 8u—10p,
otherwise mostly of very different shape and size. g

Length 94 ﬁ.Lfllii u, diameter of mouth 113 ;z—140 g; oral rim usually only 11 4—13 ¢ broad
(long), often regularly and closely denticulated.

The animalcule seems to be unknown.

Is a more frequent species than the preceding one, but has a similar distribution, in the Mediter-
ranean, as well as otherwise. The distribution in the Mediterranean, during the winter as well as during
the summer cruise, was very similar to that of the preceding species; in summer it was only taken at
one Mediterranean station at the surface (st. 194), whilst present in deeper lavers at 14 of the 22 stations
where such samples were taken in the Mediterranean proper, and -at a corresponding depth to that in
which the preceding species occurred.

In the Atlantic it is rather common from 32°S, west of South Africa, to 40°N in the Florida
Current, and to 43° N west of the north-western coast of Portugal. It is present in many places in greater
numbers, especially in the Sargasso Sea (Baaxpt L c.). Is also known from the Indian Ocean (south-east
of and near Madagascar, Red Sea, Somali Coast, Cevlon, Bay of Bengal, south-west of Australia) and
from the Pacific (south of Australia, near New Zealand, New Pomerania and Tonga Islands). (Mostly
according to Branpt L ¢, in part to Laackyany 1911 and my own samples).

It was detected in the Mediterranean by Dapavy, at Naples, but is -— strange to say — alterwards
only reported from the Mediterranean by Braxot. It is undoubtedly a well detined species, though rather
closely allied to the preceding.

In the distribution of these iwo species no direct indications of an hnmigration into the Mediter-
ranean from Lhe west are seen. They are apparently true (indigeneous) Mediterranean species, having in
common with other subtropical ones the peculiar occurrence, only in winter at the surface, withdrawing
to deeper levels in summer. Such species, having large and relatively heavy lovicee, may, however, nor-
mally belong to lavers below the surface. Cyttarocylis cassis was present at st. 92 in June, and may per-
haps have got in through the Straits, passing over to deeper layers in the Mediterranean. An oceasional
invasion below the surface is very probable (in both species), but would not be perceived from the con-
tents of the sampies.

The generally scarce oceurrence in the deep waler samples seems to he suggestive of a mere pas-
sing over to deeper levels in swnmer, without any following swelling up in numbers, only with an occas-
ional renewal of stock through immigration into lhe Mediterranean [rom the Allantic.




DICTYOCYSTA Ehrb.

Lorica short and wide, more or les campunulate, having an upper, more or less dislinetly offset
i almost cylindrical “pollar”, cousisting of a single or double row of large, rectangular or oval “win-
yws™, separated by more or less thin and columnar intermediate beams. Lorica proper below the collar
mewhat swollen, roundish, double-walled and with different structure (in different species), consisling
*smaller and larger meshes and the usual fine, primary structure. No caudal prolongation, nor denticles
the mouth; helicoidal constitution of wall wholly wanting.

Animalcule reported to have 8 macro-naclei and 20 membranelles (Dapay 1887}, according to
N1z jun. 18909 3—11 macronuclei and 18 membranelles; there is also an apparatus for shulling the oral

perture.

1. DICTYOCYSTA ELEGANS Ehrb. (Fig. 92 p. 82).
qruxpERG 1854 a, p. (34 and) 2383 1854 b, pl. XXXV A XXIV fig. D. Branpt 1907 p. 65, pl. t digs. 7, 8, pl. 2 fig. 12, incl. var. a
p. 66, pl. 1 fig. 9, pl- 2 figs. 4, 7. var. b p. 67, pl. 2 fig. 8, pl. + fig. 4 and var. ¢ p. 67, pl. 2 fig. 1.

Sis. 10, 12 (several), 14, 16, Naupaltos, 23, 26, 28, 29, 31 (several), 33, 35, 38; 79, 80 (abundant
nd predominating), 81 (100 m. wire), 92, 93, 94, 95, 98, 99, 116, 120, 122, 126 (275 m. wire), 128 (100 m.—
n1), 129 (800 m.—0 m., 1100 m.—0m.), 134 (200 m.—125 m.), 152 (250 m. wire, several; 950 m. wire),
56 (250 m. wire), 175 (350 m. wire, 1150 m. wire), 178, 182 (545 m. wire), 186 (0 m., 245 m. wire, 1145 m.
vire, and in Salpz), 187 (945 m. wire), 189 (945 m. wire), 190, 194 (0 m., 1145 m. wire), 199 (200 m.—
0 m.), 200, 206 (1945 m. wire), 209 (200 m.—85 m., 1600 m.—200 m., 945 m. wire, 1945 m. wire), 210, 211,
98 (0 m.), 234 (100 m.—25 m., 200 m.—095 m., 700 m.—200 m). Scarce or singly if not otherwise

nentioned.
Lorica — in this and the next two species — provided with a coliar of large, angular windows,

vhilst the lower portion, lorica proper, shows a lattice-work of larger and smaller meshes, without
ransition to the large ones of the collar. In the present species the collar consists of a double row of

arge windows.
Highly varving in shape and structure. A particularly heautiful and frequent form is the following,

var, speciosa n var. (Fig. 93 p. 82).
2

Dictyocysta templum var. disticha Jergensen 1899 p. 40 p. p. D. elegans “p. p. Mabius” Biedermann 1882 p. 9, pl. 1 fig. 2.
D. clegans Brandt 1907, pl. 1 fig. 7.

Collar strongly offset, in shape as well as structure. Below the collar the lorica is abruptly dilated,
the lateral outlines bulging, then conically converging towards an obtuse, dome-shaped lower end. A circle
of large, oval windows are found about the middle of the lorica proper, close below its greatest diameter;
below these larger windows mostly a circle of similar, somewhat smaller, or only some few scattered ones.

Length about 89, collar slightly shorter than lorica proper. Diameler of mouth 12 p—>51 p,
maximum diameter of lorica proper 47 p—239 p.

This form is exceedingly similar to D. lepida and perhaps not always distinguishable from this
latter species. (Compare BIEDERMANN I. ¢., as well as the following species).

BranpT (L ¢) cousiders this form lo he the main species, preswmably for the following reason.
BiepEryasy (L c., p. 11 pl. TIT fig. 4) gives a figure of Diclyocysta mitra, naming it D. elegans s. sir.
Ehrenberg. Accordingly, Braxot (1. ¢. pp- 63, 6b) refers the figure in Ehrenberg (1854 b 1. ¢.) to D. mitra, in
contradistinction to Ehrenberg’s diagnosis of the species (1854 a). This must, however, be erroneous, the
shape of the figure (in Eunexerira) guoled already obviously showing a species different from D. milra,
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with two rows of large, angular windows. Besides, the figure in question shows, by dots, the very small
meshes below the collar and elsewhere which are absent in ). milra.

Decisive as to the choise of wnain species should be, either the figure quoted (in J. MULLER 1841
p. 233, pl. 6 fig. 6) 1854 a, which represents Lhe present species, or — according to Braxnt (. c.) — the
following, or the figure, afterwards (1854 Db) given by Enrespenc himself. Both figures mentioned must
in ENRENBERG’'S time be considered to represent one and the same species; yet there should be no doubt
as to the choise between these figures, the first representing a (orm which only here below, for the first
time, is considered specifically different [rom the present species.

In short, it seems to be most correct to choose as main species a form answering somehow to
the figure in Enmenserc {1854 b), i. e. a form in which the collar is offset from the lorica only as to
structure, not as to shape (lorica not bulging). Such forms do occur, are, however, very varying, partic-
ularly in structure, this latter being on the whole rather irregunlar, whilst var. speciosa is very well defined,
hoth in structure and shape.

In winter D. elegans was widely distributed in the middle regions of the Mediterranean, but was
not observed wesl of Sardinia; var. speciosa was [requent. In summer the species was already met with

¥ig. 82. Dictyocysta elegans Ehrb. a small specimen of f. variens n. f, from st. 80 **%/,. Fig. 93. Dictyocystu elegans Ehrb., var.
speciosa n. var.; %/, Naupaktos. Fig. 94. Dictyocysia milleri (Bdt.) n.sp.: B0/ St 132, 950 m. wire. Fig. 95. Diclyocyste lepida
Ebrb.; 9, Naupaktos. Some coccoliths on the broader part of the lorica. Fig 06. Diciyocysta enfzi n.sp.; 350/, §t. 26, Fig. 97.
Dictyocystu milra Hek.; f. obtusa, %/, Messina %y 1911, Fig. 98, Dictyocysta mifre Hek., var. minor n. nom. var.; 30/, St 199,
200 m.—80m.

in the Bay of Biscay in June, partly abundant, and was also taken in the Bay of Cadiz, as well as just
inside the Straits of Gibraltar. In the Atlantic Current along the coast of Africa it was lacking, and was
farther on altogether very rare at the surface, but very frequent in deeper layers, being found at s of
the total number of Mediterranean stations where deep water samples were taken. It was stated to he
present as far as into the Sea of Marmora.

The most frequent form in the west was var. speciosa, which alse occurred in the northern Jonian
Sea, and at st. 209 in the Catalonian Sea, below 85 m.

Forms answering to the main species — as defined by the figure in E#RENBERG (1854 b) —
with lateral outlines passing evenly over from collar into lorica proper, were very rare or almost absent
in the Mediterranean; corresponding forms were seen sparsely at sts. 14 and 80, Another form, f. varians
(fig. 92), usually ¢onsiderably smaller than var. speciosa, only slightly bulging below the collar, as well as
with irregularly scattered “windows” in more than two circles on lorica proper, and with altogether less
regular structure (of lorica), was frequent throughout the Mediterranean. Length (36;;‘—-'79 . collar slightly
shorter than lorica proper, maximum diameter of the Jatter 47 /ti—";')f) u, not much greater than at the mouth.

Dictyocysia elegans otherwise has its chief area of distribution in the northern Atlantic, being
abundant in the cooler regions, particularly from the border line between the Labrador and the Florida
Currents until near Tceland. In the north it extends to beyond 70° in the Norwegian Sea, in the south
the border line of distribution is as yel rather indefinite, the species being difficult to distinguish with
certainty from the iwo following species.
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It was first reported for the Mediterranean by Imuor (1886 a), [rom Venice (D. “lemplum var.
miilleri”), afterwards by Loumaxy (1903) {rom Syracuse, by Extz jun. (1804) from the northern Adriatic
(figs. 24, 26—29, as D. “templum”, 1909 as D. elegans) and by Braxpr (1907) from Messina (taken by
LOHMANN).

2. DICTYOCYSTA MULLERI (BdL) n. sp. (Fig. 94 p. 82).
0. clegans var. (¢} miilleri Brandt 1907 p. 67, pl. 2 figs, 2, 5, 6, pL. 4 lig. 3. J. Miller 1841 p. 233, pl. 6 fig. 6 (7).

Sts. 152 (250 m. wire, several; 950 m. wire), 153, 156 (230 m. wire, 950 m. wire), 182 (545 m. wire),
186 (1145 m. wire and in Salpee, 187 (945 m. wire), 189 (945 m. wire), 192 (945 m, wire), 209 (200 m.—
85 m., several; 1000 m.—200 m., 945 m. wire), 211.

A beautiful and well defined species, similar to D. elegans, bul having only 6 “windows™ in the
upper row of collar, a slight constriction between this row and the next, and the lateral outlines passing
evenly over from collar into lorica proper. Also smaller than the preceding species.

The collar is conically dilated (rom the middle upwards as well as downwards, having 6 almost
square windows in the upper row, partly broader than long, separated by strong beams; in the next row
there are 7 or 8, somewhat smaller windows. Lorica proper has its maximum diameter somewhat below
the collar, which is only in structure definitely limited {rom the lorica proper; the latter has round the
middle 8 to 10 oval windows of somewhat unequal size, and below these a similar circle of smaller ones,
les regularly developed. Above the middle row of windows, and partly between the lalter, a more or less
coarse structure of “secondary” meshes is found, partly small and rather regularly developed, without
windows, partly greater, of rather unegual size and with a single or double circle of rather small, oval to
roundish windows. Lorica proper of almost the same shape as in D. elegans f. varians, but below with a
more distinet, though obtuse, point.

Length 54 ,1162 ., collar usually slightly longer than lorica proper; diameter of mouth 38 p—12 p,
at the middle of collar 34 p—40 4, maximum diameter of lorica 43 p—45 u.

Was very rare and always scarce or only present singly in the Mediterranean, only met with in
summer and in the Eastern Mediterranean and the Catalonian Sea, also only in deeper layers save at
one station (153) on the coast of Barca, and at one near Barcelona.

Up to the present only known from scattered localities in the warmer regions of the Atlantic,
from west of South Africa in the Brazil Current (German South-Pole Exp. '/ 1903) about 281/,°S 41/,°E
(Lasckyany 1911) to the Sargasso Sea, about 31° N 48°—350° W (BranpT 1907). Also in the Indian Ocean,
south of Madagascar (BraxpT L c.).

3. DICTYOCYSTA LEPIDA Ehrb. (Fig. 95 p. 82).

Ennenprnc 1854 a, p. 237; Korom 1915 p. 64 D. templum Hagcker 1873 p. 564, pl. XXVIID fig. iy EnTz sen. 1885 p. 208, pl. 14
figs. 18—21, 23; v. Dapay 1887 p. 385, pl. 21 figs. 8, 9; BmanxpT 1907 p. 68, incl. varr. a-—e, 1, pl. 3 figs. 1—4, 7—9, pl. 4 figs.
1, 2, 4, 6, excl. varr. d, e, g, h.

Sts. 10, 11, 12, 14, 15, 16, Naupaktos, 18, 20, Taormina, off Naples, 23-—29 (abunpdant), 31 (like-
wise), 33 (likewise), 35, 36 (predominant and abundanl), 38 (abundant), 39 (numerous), 40, 42, Galita,
45, 55, 57—>59, 60 (many), 62, 66, 68, 69 (many); 80, 81 (100 m. wire), 87, 89, 91, 92, 95, 118, 119, 120
(abundant), 122, 125, 126 (0 m., 200 m.—100 m., 275 m. wire), 128 (100 m.—0 m.), 129 (80 m.—(} m., 600
m—0 m., 1100 m.—0 m.), 132 (600 m.—195 m.), 135, 138, 152 (250 m. wire), 186 (0 m., 245 m. wire,
1145 m. wire, and in Salpz), 189 (945 m. wire), 194 (0 m, 1145 m. wire), 199 (945 m. wire), 200, 204
(0 m., 945 m. wire), 206 (1945 m. wire), 209 (1000 m.—200 m., 945 m. wire, 1945 m. wire), 234 (25 m.—0 m,,
100 m.—25 m., 200 m.—9%5 m.).

Lorica very similar to that of D). eleyans f. varians and — particularly — var. speciosa, but differs
in having only a single row of large windows in the collar. The latter is cylindrical, or mostly slightly
widened in an upward direction, with 6, 7 or 8, exceplionally 5 or 9, reclangular — rarely shorter to
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nearly square — windows, separated by rather thin (narrow) to strong, alimost straight, to outwardly
more or less convex, beams, sometimes of an oblique direction in regard to the longitudinal axis ol
lorica, The latter always strongly offset from the collar, in shape as well as in structure, broadly dome-
shaped (a slightly elongated hemisphere) widest somewhat below the collar, below almost rounded or
faintly suggestive ol being pointed; usually, about the middle a cirele of mostly 8 (7 to 10) roundish or
oval, but often irregularly developed, windows. Otherwise a “secondary” structure of usually coarse,
more or less irregular and unequal-sized, polygonal meshes, frequently with a few or several, somewhat
smaller, windows below the normal median ones, somnelimes also with small, numerous and more or less
irregularly scattered, windows on the upper broader portion of lorica proper. The “primary” structure
mostly relatively coarse and obvious.

Highly varying in nearly all respects, though for the most part easily distinguished from the very
closely allied ). elegans. There seems to be no other difference which holds good in all cases, beyond the
single, or double row of windows in the collar, this being also the only dillerence between the specific
diagnoses of Ehrenberg. This difference also sometimes fails, the lower row of windows being irregularly
developed and partly wanting; transitional forms are, however, more or less rare, so that, for practical
reasons, it may be of advantage to consider D. lepida as specilically different from D. elegans.

Length 64 ¢—76 5, of which lorica proper makes 40 «—435 ;; diameler of mouth 42 u—>51 4,
maximum diameter below the collar 47 p—48 .

A very remarkable and important form is

var. ¢occolitholega (Lohm.).

Dictvocysta coeccolitholega Lohmann 1912 p. 205, figs. 1, 2, 1920 p. 230; D. templum var. d Brandt 1907 p. 71, pl. 2 fig. 10,
pl. 4+ fig. 7, var. ¢ duplex p. 72, pl. 2 fig. 9.

Ditfers from the main species in wanting windows on lorica proper. The latter shows a rather
uniform, very coarse structure of large, roundish, overlapping meshes, partly intermingled with
smaller ones.

In living state the species has its lorica covered with eoccoliths of dilferent Coccolithophorida;
Loryaxn has stated to be present Coccolithophora wallichi, C. pelagica and C. leplopora.

D. lepida belongs to the most characteristic and important Tintinnids of the Mediterranean, being
frequent in most regions of that sean. Compared with the very closely allied D. elegans, it is a more south-
ern, lhermophilous species; correspondingly, it was plentiful in the Bay of Cadiz in winler. [ have also
seen it from Straits of Gibraltar in Decbr. 1908 (S/S Sevilla, capt. Rob).

During the winter cruise it was common in the Tyrrhenian Sea, as well as in the Ligurian Sea,
at the surface, frequently abundant, and was present throughout the route save in the Atlantic Current
in the west, along the African coast.

During the summer cruise it had, on the whole, almost exactly the same distribution as D. clegans,
afll the way from the Bay of Biscay, only here, and in the Eastern Mediterranean, rare, in the laiter
region only taken at three stations. D. lepida did not extend farther in than to the west coast of Greece
and to Barca, whilst D. elegans was present as lar as into the Sea of Marmora,

This great accordance in distribution of both species in the Mediterranean is also in favour of
considering D. lepida as only a variety of I} eleqans (Cleve 1901 d, Bieneryanx 1892).

Var. coccolitholega was very rare in the Mediterranean; it was only seen, typically developed, at
st. 120 in the vorthern Balearic. Forms intermediate to the main species, showing coccolithis hetween
collar and median row of windows on lorica proper, aboul at maximum of diameter, were somewhat
more frequent. The coccoliths disappeared in formaline, glycerine and on addition of acids, leaving a
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similar, very coarse structure to that in Braxot (1. c¢.) pl. 3 figs. 4, 5. Particularly frequent were round
discs with a dot {pore) in the middle, presumably coccoliths of Coccolithopliora leplopora.

In regard to the slili ohscure question as to formation of the loricwe, [ think Dictyocysia lepida
var. coceolitholega may afford excellent information. The structure of Lhis form {cf. Braxpr 1906 pl. 2,
figs. 9, 10) differs so essenlially from that of the usual forms, that most anthors certainly would consider
this variely a well distinguished species. It is particularly striking that the usual middle circle of large
windows is wanting.

Considering the way in which the “incrustation” of coccoliths on the outer side of the lorica has
been produced, it seems inipossible thal the lorica was [linished when the coccoliths were agglutinated, the
structure of a finished lorica being presumably no more changeable. Any sort of symbiosis between the
Dictyocysta and the Goccolithophorids seems therefore impossible, if these organisms are not caplured at
the very moment when the substance of the lorica is being secreted. More probably, it is only the shells,
the coccoliths, which are imbedded in or agglutinated to the lorica, originaled as frecalia {rom captured
and devoured organisms. Where the lorica has remained destitute of such coating, the usual structure has
developed. [ have seen specimens with few coccoliths, scattered round the widest portion of the lorica
below the collar; in this case the usual circle of windows was present. The irregular, sometimes double
structure of this upper portion of the lorica, below the collar, may be due to such an agglutinalion of
coccoliths (cf. Braxprt 1906 pl. 1 figs. 7, 8, pl. 3 figs. 2—5).

Dictgocysta lepida is a rather common warni-water species, widely distributed in the Atlantie, all
the way from 44£°S (9°E., Crevr 1901a) to Iceland, in the South Equatorial Current abundant (Sept.
1884, see BraxpnT L c. p. 538). Also frequent in the Indian Ocean, in the south as well as in the north
(CLEvE 1901 a, b, OstexreELp and Scusmipt 1901, Braxpt 1907, Laackyaxy 1911; in part according to
my own samples). I have also seen it from 51°—353° S, of the west coast of southern South-America (the
Melderskin, capt. Jacossex, June 1909, and the Alden, capt. Kass, January 1910) and from the west
coast of Mexico, south of Californian Gulf (21° N, the Alden, Febr. 1910).

Var. coccolitholega and allied forms with coceoliths I have taken near the border between the
Labrador and the Florida Currents, April 1910. A similar form is presumably also D. lemplum var. h
LaackMany 1911 p. 434, pl. XLIX fig. 3, from the South Equatorial Current (German South-Pole Exp.,
11 and 215t of Sept. 1903). Loumaxy's D. coccolitholega was taken in the Brazil Current, about 385
42°W, Aug. 1911.

D. lemplum was delected by HaAEckeL at Messina (see Harcker 1873) and afterwards reported by
For from Villefranche, by E~xtz sen. and by Dapay {rom Naples, by ExTz jun. and by ZicHarias from
the northern Adriatic, and by Lonymaxy [rom Syracuse.

4, DICTYOCYSTA ENTZI n. sp. (Fig. 96 p. 82).

D. mitra Extz sen. 1885 p. 211, pl 14 fig. 22, not D. mitra Hek. D. templum var. g Braxor 1907 p. 73, pl. 3 fig. 6 (a deviating form).

Sts. 11, 25, 26, 28, 29, 55; 189 (945 m. wire), everywhere singly.

A beautiful, small species, allied to D. miilleri, by Extz sen. referred to D. mifra, by Davay (1887
p. 586) to D. elegans, by Branvt to 1) lepida. Shape of lorica characteristic, most similar to a short and
wide D. mitra. Collar not distinctly offset, slightly and conically dilated towards the mouath, nearly always
with 6, rarely but 3, in the form of Braxpr 7, windows in a single row, square, or somewhat transversely
vectangular. Lorica proper rounded, below the collar widening evenly by evenly convex — or above conical —
outlines, merging below to an angular, very obsolete, point. Minimum diameter (of upper half) at the
transition of collar into lorica; just below there is mosily a row of rather distant, rarely more closely
set, roundish or oval windows, 5 to 8 or 9 in number, in the latler cases sometimes forming a continuous
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circle, strongly recalling the second one, from above, in D. miilleri. Below this more or less complete
(second) circle of windows, onc finds in . entzi mostly a rather uniform, more or less coarse “secondary”
structure of polygonal, roundish or oblong meshes, extending down to the very end, as well as to the
broader interstices hetween the windows (of the second circle); there is, however, sometimes also a third
circle of windows, irregularly developed as to shape, dimensions, number and sitnation, particularly
namerous if there are many windows, close together, in the second circle. On the other hand, forms
occur, having below lhe windows of the collar a rather uniform, very coarse, structure of polygonal,
unequal-sized meshes without proper “windows”.

Total length 45 p—>51 4, of which the collar takes up 12 4—15 p; diameter of mouth 34 p—43 e,
maximum diameter, about in the middle of lorica proper or ahove, rarely somewhat below, 40 u—15 p,
The secondary meshes (below the windows) usually 3 pe—4 0 (rarely 2p or 5pu), the windows of the
second row about 114 X 12 4.

Varies in a similar way to D. elegans and D, lepida; the form mentioned, without windows of
lorica proper, is analogous to N, lepida var. coccolitholega.

Very rare in the material of the “Thor”, occurring from the south coast of Spain as far as the
Jonian Sea, in the surface as a winter species. The variety mentioned, without windows on lorica proper,
was taken at st. 55. 1 have myself taken it at 44° N 43" W, far east of New Foundland, April 1910.
BranpT's species {or form), showing very acute, distended spines at the mouth — by optical delusion?
— was caught in the Sargasso Sea.

ExTz sen. found this species at Naples, in Salpz.

5. DICTYOCYSTA MITRA Hck. (Fig. 97 p. 82).

HarckeL 1873 p. 563, pl. 27 figs. 4, 5; v. Dabav 1886 p- 497, pl 25 fig. 16; BraxpT 1907 p. 83, plo1, figs. 1, 2. pt 2 fig. 11.
D. elegans BIEDERMANN p. p. (“s. str.”) 1892 p- 11, pl. 1 fig. 3; v. Dapav 1887 p. 388,

Sts. 10, 11 (several), Port Alice, 12—15 (abundant), 16, Naupaktos, 18, 20, Taormina, off Naples
(many), 24 and 25 (abundant), 26, 27, 28 (many), 29, 31 a. 33 (abundant), 35, 36 (several), 38, 39a, 10
(many), 42, 55—62 (singly), 66, 68, 69;: 126 (500 m.—120 m.; 275 m. wire, abundant), 128 (100 m.—0 m.,
many), 129 (80 m.—0 m., singly; 600 m.—0 m., several; 1100 m.—0m.), 132 (600 m.—195 m., several;
1090 m.—57m.), 134 (75 m.—0m.; 125 m.—75 m., several; 200 m.—125 m., 350 m.—185 m.), 152 (250 m.
wire, 950 m. wire), 153 (singly), 156 (250 m. wire, 950 m. wire), 160 (200 m.—100 m., 1000 m.--200 m.),
163 (80 m.——0 m.), 179, 182 (545 m. wire), 186 (Om.; 245 m. wire, in greater numbers: 1145 m. wire, and
in Salpe, many individuals), 187 (0 m., 190 m.—100 m., 945 m. wire), 189 (945 m. wire), 192 (0 m., 545 m,
wire}), 194 (O m.; 1145 m. wire, several), 197, 199 (30 m.—0 m.; 200 m.—80 m., several; 945 m, wire), 200,
202, 204 (945 m. wire, abundant), 206 (1945 m, wire, several), 208, 209 (below 33 m., abundant), 210, 211.
Scarce il not otherwise mentioned.

Lorica different from that of the other species in being a lattice-work of windows separated by
rather broad beams without larger and smaller areas of “secondary” meshes. Such are only found singly
here and there in corners between 3 or more, contiguous, windows, or near the lower end of lorica
where also the windows are smaller; only in the var. minor such smaller meshes are more numerous in
the lower /5 of lorica.

Collar not or only indistinctly offset; nearly always, however, the upper row of windows, close
to the mouth, consists of greater, more squarish meshes, forming an indistinct collar — often slightly
widening in an upward direction — with a single row of windows, frequently semewhat constricted at
ils base. Lorica proper usually somewhat widening from base of collar towards the middle or somewhat
abhove; below it is usually angularly acutish, more rarely distinetly acute, or rounded, with a very small,
offset point or a tiny, obluse mamilla,
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The main species, according to Higexken and to Braxot (Lc), is not very hroad, and only
slightly dilated towards the mouth.
A very frequent form is the following.

f. obtusa n. [ (Fig. 97 p. 82).
D. mitra var. b Brandt (L ¢) p. 64, pl. 1 fig. 3, pl. 4 fig. 8.

Collar with much larger meshes than those of the next following row — about 17 s, against 11 p
in the latter — obviously squarish, whilst those of the second and following rows are more rounded in
the corners. The lorica is also usually shorter and wider than in the main species, being obtuse or
rounded below, frequently ending in a small obluse or acate mamilla.

Length 65 ,:EH p, diameter 48 p—>51 o3 collar with 7, rarely 8 windows.

It is this form which manywhere in the Mediterranean is abundant, [. 1. at st. 186 in the Jonian
Sea, at st. 204 in the Balearic, and at st. 209 of the Catalonian Sea.

Very similar to the form mentioned, though on the other hand also a characteristic one, is

¢ dilatata Bdt. (as var. a dilatata, p. 84, pl. 1 fig. 4).

Towards the lower end more pointed (acuminate) and distinctly acute, frequently also with a
collar more distinctly pronounced, more dilated towards the mouth, and, on the whole, somewhat
smaller dimensions.

Widely distributed, but always more or less scarce.

Much more different from the main species is

var. minor n. var. (Fig. 98 p. 82).
D. mitra var. ¢ Brandt 1. ¢c. p. 64, pl. 1, figs. 3, 6.

Lorica shorter and proportionately wider than in the main species, in the lower /3 with meshes
of very unequal size, with many intermingled, small, “secondary”, meshes.

Length 47 p—3&3 &, diameter of mouth 31 p—34 g, maximum diameter 36 u—38 p.

In shape, size and structure intermediate between D. mifra and D. enlzi; most closely allied to
the former species.

Very rare in the material of the “Thor™: sts. 126 (275 m. wire), 199 (200 m.—-80 m.), singly.
BRANDT'S specimens were taken at the border between the Florida and the Labrador Currents. According
to Lascimany (1911) at 0° 27" N 17° 47' W, in the South Equatorial Current (German South-Pole
Exp., #/y 1903).

Like Dictyocysia lepida, the present species, D. milra, belongs to the most frequent Tintinnids of
the Mediterranean, showing a great accordance with that species as to distribution. In winter it was
frequent in the Bay of Cadiz, as well as near the south coast of Spain, but was lacking in the Atlantic
Current along the north coast of Africa. Like D. lepida it was common and abundant in the Tyrrhenian
Sea, as well as in the northern Jonian Sea and in the southern Adriatic. During the summer cruise it
was altogether absent west of a line from the Baleares to Tunis, and was everywhere very rare and scarce
at the surface, but present below the same in nearly all — 19 out of 22 — stations for deep waler
samples, apparenlly occurring chiefly at a depth of 100 m. or somewhat more, It cxtended as far as the
entrance to the Dardanelles.

It is a frequent warm-water species, widely distributed in warm-temperate regions of the Atlantic,
in the northern temperate zone, as well as in the southern, whilst in truly tropical regions it seems to
be rare or partly lacking. To the nortl it is distributed, at any rate from 30° N (Brandt L. ¢.) in the
weslern and median regions, and from the Cape Verd Islands in the cast (CLeve 1901d) as far as 53° N
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(37° L, CrLeve L ¢.) and to the Channel (Novbr. 1907, Bulletin trimestriel); in the south it is known from
41°8 (6°W) to 14°S (6°W, Creve L. e). Alse known from the southern Indian Ocean, from the south
point ol Africa to far south-east of Australin (43°S 117Y/,°E, $/S Akershus, capt. ManTiy, March 1911;
see also CLuve 1901 a) and in the north to 25°8 (56° K, German South-Pole Exp., ¥/; 1903, Laacs-
ManN 1911).

In the Mediterranean it was detected by Haecker (L c.) at Messina., Afterwards it was recorded
from Naples by Extz sen. and by Dapay 1887, from Syracuse by Louwmany (1908), and from the coast
ol Dalmatia by Laascksany (1913).

PETALOTRICHA Kent.

Lorica short and wide, campanulate or roundish; wall double, with distinetly separated and well
developed outer and inner lamellee. Lorica in the upper portion more or less constricted and provided
with a strong, inwards protruding. circular rib, dividing the loriea into a lower “lorica proper” and an
upper “collar”, which again is divided by a similar rib into an upwardly dilated lower “neck” and a
more or less spreading and narrow, oral rim. Structure a more or less inconspicuous “primary one”, also
present between the lamelle (in 2—3 layvers, Extz jun. 1909 p. 109); in addition there are more or less
seatlered or numerous, oval to roundish windows ol small size, confined to a smaller portion of lorica,
moslly in a more or less broad circular zone near the maximum of diameter, according to Extz 1. ¢
being perforations, according to Braxvr 1907 “vesicular bodies”. Also a Ysecondary™ structure of the
usual appearcnce may be present, as well as rounded markings or smail windows along the upper annular
rib, with or without conspicuous radiating strize of the neck or of the oral rim.

Animalcule with 18 membranelles {Dipay 1887, ExTz jun. 1909), low, rounded lobes of peristome
collar, and only one large macronucieus (Dapav L. ¢, ExTz jun. L. c. in part, Laackyasy 1911); also many
smail nuclei are reported (Dapbay 1. ¢, ExTz L ¢. — up to 300; sporulation?).

PETALOTRICHA AMPULLA (Fol) Kent (Fig. 99 p. 89).
Kent 1881, p. 627, figs. 1, 2. Tintinnns ampulla Fol 1881 p. 20, pl. 1, figs. 1 —3; 1884 p. 33, plo 4 figs. 1—3, pl. 5 fig. 7. Petalotricha
ampulla Daday 1887, p. %72, pl. 21, figs. 7, 11, 12, 14, 17—19,

Sts. Port Alice, 14, 18, 23, 25, 27, 28, 29, 31, 36, 38, 38, 39 (scveral), 60 (abundant), 62 (several),
64, 66 (abundant and by far predominant), 68 (common and predominant), 69 (several); 81 (100 m. wire),
87 (numerous), 8%, 99, 126 (200 m.—100 m., 275 m. wire), 129 (80 m.—0m.), 134 (125 m.—75 m., 200 m.—
125m,, 330 m.—1835mn.), 139, 163 (80 m.—0 .}, 186 (245 m. wire), 199 (200 m.—80 m.), 205, 209 (80 m.—
43 m., 200 m.—85 m., 1945 m. wire), 234 {100 m.—25 m., common; 200 m.—Y5 m., abundant and predomin-
ant). Singly or very scarce, where not otherwise mentioned.

Lorica below rounded, or provided with a tiny, obtuse point, or mamilla. Near the inner cdge of
oral rim a rather regular series of conspicuous small windosws: the outer horder frequently rather regularly
denticulate. Otherwise, see the generic diagnosis.

Is a rather common warm-water species, of wide distribution. Its occurrence in the Mediterranean
was rather singular. During the winter cruise it was only taken in the median and northern regions of
the Mediterranean and at lwo stations of the Fastern Mediterranean, otherwise only just inside the Straits
of Gibraltar, being here, as well as in Bay of Cadiz present everywhere, plentiful or even abundant. I
was lacking in the Atlantic Current along the African coast.

During the summer cruise it was present sparsely in the Bay of Cadiz, but zhsent in the western
regions of the Mediterrunean, save at a single station (99) just inside the Straits. Now, in summer, it was
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on the whole almost only present at deeper levels, and also there only rare or in single individuals; at
the surface, it was only taken singly at two stations (205 and 139) in the Balearic.

Accordingly, there seem to be good conditions for an inmigration into the Mediterranean from
the Atlantic in winter, these, however, giving a negative result, at any rate as to the surface. On the
other hand, the scarce occurrence in deeper layers in suminer, together with the relative frequency at
the surface in winter, seems 1o indieate that the Mediterranean stock is essentially dependant on immigra-
tion into that sea from the west, probably in late autumn.

On the whole, this species is rather common and often occurring in greater numbers in the
warmer and warm-temperate regions of the Atlantic, all the way from the south point of Africa and off
Buenos Ayres (the Fram 1911) as far as 51°—52° N in the median and eastern regions and to the border

between the Florida and the Labrador Currents in the north-west. In the Atlantic it scems to be much
more frequent in the temperale regions than in the very warm ones, being particularly plentiful in cooler

38 20a. 100 b,

Fig. 99. Petalotricha ampulla (Fol} Kent; e Qutline of a specimen from st. 234. Fig. 100. Pctalotricha ampulla (Fol) Kent
yar. major n. var.; ;. a:a deformed specimen from a slide. b: the same according to a sketch and the noted dimensions.

currents of the tropical zone. Also known from the Indian Ocean (Mascarene Cuarrent, far west and south-
west of Australia, Red Sea and Arabian Gulf) and from the Pacific (New Zealand and New Pomerania).
(According to CLEvE 1901 d, BranpT 1907, LAACKMANN 1911 and my own samples).

A very striking form is

var. major n. var. (Fig. 100).
Petalotricha amputla var. b Brandt 1906/7 p. 341, pl. 62 figs. 8, 15 (7).

Lorica almost spherical, with an upwardly somewhat dilated “neck” and a spreading, somewhat
recurved, oral rim. Length of lorica proper 114 g, diameter at base of collar 102p, at outer border of
oral rim 128 w.

Only one individual seen, at st. 170 (80 m.—20 m., in the Marmora Sea). It was not immediately
figured — only provisionally sketched — and was deformed in the slide. I have therefore given two
figures of it, one (fig. 100 a) answering to the deformed individual; the other (fig. 100b) altered according
to my (earlier) skelch.

From st. 87, at the south-wesiern corner of Portugat (Cape San Vincent), I saw among many
normal individuals a deviaiing one, perhaps answering partly to P. entzi Kofoid 1915. Unfortunately, this
specimen was lost, and 1 did not succeed in finding another.

Peialotricha ampulla was detected in the Mediterranean at Villefranche by For (1881). Afterwards
it was reported from Naples by ENTZ sen. (1884) and by Dapay (1887), from the northern Adrialic by
Extz jun. (1904), and from Syracuse by Loumany 1908.

The Danish Oceanographical Expedition. 1T J. 3 i2
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CODONELLA Hck.

Lorica urn-shaped, above divided by a constriction into a lower, roundish or oval, lorica proper,
and an upper collar, conical or ascending, sometimes incurved towards the upper border. No helicoidai
“annuli”. Wall of lorica double, with two, more or less distinctly separated lamellxe, above apparently
single. Structure an irregular reticulation of unequal-sized, partly very coarse “secondary” meshes, ans-
wering to an irregular “Cyttarocylis-siructure”, in addition to a finer “primary one”; structure of lorica
sometimes more or less completely concealed by a close “incrustation” of agglutinated “foreign” bodies,
answering to those in the genus Tinniinnopsis. The species may, however, easily be distinguished from
those of the latier genus by having a “collar™.

Animalcule recorded to have many nuclei as in the genus Cyitarocylis. which on the whole seems
to be the most nearly allied genus.

An apparatus for shutting off the lorica at about the level of the constriction below the collar, is
present, at any rate in some species. Outsides, the lorica may be covered by more or less regularly
arranged, rounded or oval dises, with or without a pore or grain or rod in the middle, most probably
coceoliths, disappearing in diluted acids.

1. CODONELLA GALEA Hck. (Fig. 101 p. 91).
Hueckel 1873 p. 367, pl. 28 figs. 8, 9; Fol 1884 p. 61, pLV fig. 14 Codonella lagenula Entz 1884, 1883, Daday 1887, Cleve 1901 d,
1902 b, 1903 b, not Tintinnus lagenula Claparéde & Lachmann 1858 p. 204, pl. 8 figs. 10, 11.

Sts. 10 (abundant and by far predominant), 11, Port Alice, 12 (abundant), 14 {numerous), 15
(numerous), Nuaupaktos, 18, 20 (several), Taormina, 23 (abundant), 24 (numerous), 25 (rather numerous),
26, 27 (several), 28 (abundant), 29, 31 (several), 33 (several), 35, 36, 38 (several), 39 (several), 10, 12, 50,
33 (common and by far predominant), 35 (several), 57, 38, 59 (several), 60, 62, 66 (numerous), 68 (several),
69; 81 (0 m., numerous and alone: 100 m. wire, common and predominant), 87, 89, 42 (numerous), 93,
94, 95 (several), 96, 98 (several), 99 (several), 100, 113, 116, 118, 120, 123, 126 (500 m.—120 m., 275 mL.
wire), 128 (100 m.—0 m.), 129 (600 m.—0 m., 1100 m.—0 m.), 132 (600 m.—195 m. singlv); 1090 m.—57 m.,
common), 134 (75 m.—0m,, 123 m.—75 m., 200 m.—125 m., 350 m.—185 m.), 152 (250 m. wire: 950 m
wire, several), 156 (0m., 250 m. wire, 950 m. wire), 160 (100 m.—-30 m.; 200 m.—100 m., many; 1000 m.—
200 m., many), 163 (80 m.—0 n., several), 182 (545 m. wire), 183, 184 (945 m. wire), 183, 186 (0 m., singly;
245m. wire, many; 1145 m. wire, several; in Salpz), 187 (190 m.—100m., 945 m. wire), 189 (945 m. wire),
190, 192 (D m., 545 m. wire), 194 (0 m., singly; 1145 m. wire, several), 199 (200 m.—80 m., 945 m. wire),
204 (0 m,, singly, 945 m. wire, several), 205, 206 (1945 m. wire), 209 (80m.—33 m., 200 m.—85 m.; 1000 m.—
200 m., common; 945 m. wire, common; 1945 m. wire, several), 210, 211, 213, 217, 228 (1145 m. wire),
Gibraltar, 231 (1145 m. wire), 234 (0 m., singly; 25 m.—0 m., several; 100 m.—25 m., numerous; 200 m.—
95 m., numerous; 700 m.—200 m., common and predominant), 235. Scarce when not otherwise mentioned.

Lorica proper oval or obovate, slightly widened above the middle, below very obtuse or usually
rounded, rarely slightly acutish. Collar conically dilated towards the mouth. Structure highly varying,
owing to more or less numerous, agglutinated, bodies of different kinds, rather frequently as in Tintin-
nopsis of irregular, angular and shining bodies. intermingled with opaque, black particles, sometimes of
coccoliths, particularly cireular, quite regularly disposed discs with a dot (pore) in the middle, apparently
belonging to Coccolithophora leptopora Lohm. (but generally not overlapping). These coceoliths may he
removed by diluted acids; a structure ol very coarse “secondary” meshes then appears, with a finer one
in the interstices, partly also larger “windows', :

Length 86 4—104 ., of which the collar makes 23 =26 pi; diameter of mouath 46 p—3i9 i, at the

74 :




constriction (base of collar) 38 g—145 p, maximum diameter (at about the upper /3 of lorica proper)
57 u—63 4. The more frequent coccoliths or corresponding markings 5 p—06 s

Wall of lorica single and thin in the upper half of collar and in the lower portion of lorica
proper, apparently nowhere with well developed and separated lamelle.

Is a very constant and easily distinguished species, save only for the rather different “incrustation”.

During the winter cruise it was present in the surface almost everywhere, save in the Atlantic
Current along the coast of Africa. Was present at several slations in greater numbers, as in Bay of Cadiz,
at st. 33 in the eastern Alboran Sea, off Naples and in the Jonian Sea, near the coast of Italy.

In summer it was only taken at /gy of all stations, again lacking in the Atlantic Current, save
just inside the Straits in June. In the western regions of the Mediterranean, west of Sardinia, it was not
rare in the surface, particularly in the moderately salt waler of the middle and the northern Balearic, as
well as in the Catalonian and the Ligurian Seas; farther to the east it was almost wholly confined to
deeper layers, being only met with in the surface al seven stations singly, whilst present almost every-
where at some deeper level, taken at 20 of the 22 stations for deep water samples. At the latter stations

102.
1. & 04, 105. e

Fig. 101. Codonella galea Hek.; 50/ Naupaktos. Fig. 102. Codonella nutionalis Bdt.: *%/,. Taormina. Fig. 103. Codonelld ucerca
n. sp.; 3%, St. 136, 250 m. wire. Fig. 104 Codonella amphorella Biederm.: ¥/, St. 152, 250 m. wire, Fig. 1065. Codonella perforaia
Entz; *9/;. St. 11. Fig. 106. Codonella cisteliula (Fol) Bdt.; **°/,. Taormina.

it seems to be most frequent at a greater depth, between 100 m. and 200 m., and somewhat deeper. Also
at st. 234 near the west coast of Portugal it was relatively most plentiful beneath 200 m.

HaeckeL detected the species at Messina (and Lanzarote, Canaries); it is, however, perhaps not
quite certain that his species really is that which is now generally named Codonella galea. He states
{he width as 804 (with a length of 1004 which is not very excessive), and he ligures the lorica
proper almost spherical, by a collar of just the correct and very characteristic shape. The species
of Fol (1884) is, however, quite certainly the present one; he found it abundant at Villefranche. In
the same year it was reported from Genoa by Gruber, and afterwards from Naples by Entz sen. (1884)
and Daday (1887), from the northern Adriatic by Entz jun. (1904), and from Syracuse by Lohmann (1908).

Is widely distributed in the Atlantic, from the south point of Africa and 31°S (the Fram 1911)
at any rate to 13!/,° N (the Texas, capt. Pedersen, April 1910), frequent on the Fturopean, as well as on
the American side. Also known from the Red Sea, the Arabian Gulf and the Mascarene Current in the

Indian QOcean.

2. CODONELLA NATIONALIS Bdt. (Fig. 102).

Brandt 1806 p. 3, pl. 5 figs. 9, 10, pl. 6 figs. 1, 2, pl. 10 fig. 105 1907 p. 91. Dictyocysta polymorpha Entz sen. 1885 p. p. Gyttaro-
eylis polvmorpha Daday 1887. 577, pl. 20 figs. 25, 28, 30 (297).

Sts. 10, 11, 14, 16, Naupaktos, 18, 20, Taormina (numerous), 23 (numerouns), 24, 25, 26, 27, 28
(numerous), 29 (several), 31, 33, 38, 40, 12, 45, 53, 66, 88; 02, 126 (500 m.——120 m.), 129 (1100 m.—0 nm.),
134 (125 m.—75 m.), 152 (250 m. wire), 156 (950 m. wire), 163 (80 m,—0m.), 182 (345 m. wire), 186 (0 m.,

945 m. wire, 1145 m. wire, and in Salp®), 189 (946 m. wire), 199 (200 m.—80 m., 945 m. wire), 200, 204
12*
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(945 m. wire), 206 (1945 m. wire), 208, 209 (1000 m.—200 m., M5 m. wire), 211, 220, 224, 234 (100 m,—
25 m., 700 m.—200 m.).

Lorica somewhat similar to that of the preceding species, but more clumsy. Loriea proper broadly
oval or almost spherical, helow usually evenly rounded. Collar ascending by convex lateral outlines, above
erect. 'Wall of lorica rather thick, with well developed, but approximated outer and inner lamelle, save
towards the mouth. Structure of “secondary” polygonal, unequal-sized meshes in a single layer between
the two lamellx, together with a relatively coarse “primary” structure; in addition, frequently greater,
roundish or mostly oval “windows", irregularly scattered, are present. Coilar sometimes low, perhaps in
yvoung lorice. )

Length 85 M;107 #. of which the fully developed collar makes 25 #o—28 1o; diameter of mouth
62 ;b;70 &, of constriction above 49 #—57 v, maximum diameter 65 je~=77 p.

Most meshes about 3 in diameter, the larger ones usually 7 g—8 p.

Perhaps Dapay is right in considering this species to belong rather to Cyttarocylis; in structure
it seems to be allied to C. eucecryphalus; is, however, also certainiy allied to the preceding species and
the next following ones.

This species, still only known from rather few localities, proved to be frequent in the Mediter-
ranean during the winter cruise, being present all along the route, only wanting at very few stations. [n
summer it had mostly disappeared from the surface, being only met with at five stations of the Western
and one of the Eastern Mediterranean. It was taken at more than half the stations for deep water samples,
throughout the Mediterranean as far as Euboea, though nowhere in greater numbers. In January there
is perhaps an immigration into the Mediterranean from the Atlantic, probably also in late autumn and
perhaps in June, in the latter season only if we may suppose the species to pass over into deeper lavers
in the Western Mediterranean.

Seems to he indigeneous in the Mediterranean, occurring at the 'surface as a winter species; the
stock is probably maintained through some immigration into the Mediteranean from the Atlantic every vear.

This species was already detected in the Mediterranean by Extz sen. (L. ¢.) at Naples, was known
from the same place by Dapay, was taken by Loamany at Messina (Braxpr L c.) and afterwards reported
by ExTz jun. (1904) from the northern Adriatic. Otherwise it has been taken from 21°§ (>*W, 100 m.,
German South-Pole Exp. %/, 1903) and 23° S 37°W — very frequent between South Africa and Brazil
(the Fram, Aug. 1911) — to near the border between the Florida Current and the Labrador Current,
far south-east of Nova Scotia, and to the Azores, only stated at few, distant localities (BravpT L c.).
Also in the Pacific (New Pomerania and Tonga Islands, BranxpT L c.).

3. CODONELLA ACERCA n. sp. ad int. (Fig. 103 p. 91).
C. nationalis Brandt var. b? 1907 D 93, pL 5 figs. 11, 11 a.

Sts. 152 (950 m. wire), 156 (250 m. wire, 950 m. wire), 160 (30 m.—0 m.), 163 (80 m.—0 m.), 187
(945 m. wire); everywhere singly.

Lorica very similar to that of the following species, but without caudal prolongation. Collar
slightly dilated in an upward direction, or towards the mouth erect to slightly incurved. Lorica proper
broadly ovate or oval, with maximum of diameter below the middle, at the lower end broadly obluse-
angled (on the optical section). Wall of lorica thin and single, or not distinetly double, the outer and the
inner lamelle being incompletely developed and separated, though showing a “secondary” structure of a
single layer of “prismatic elements” (seen on the optical section), On (he outside of the lorica the “second-
ary” meshes ary very unequal-sized, roundish polygonal, mostly 2 u—3 u, partly much larger and frequ-
ently oval, towards the mouth mostly very small.

Length 64 w—72 4, of lorica proper 47 p—49 u; diameter of mouth 40 w—43 u, at the constriction
36 4—37 o, maximum diameter 48 u—>52 u,
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Differs from €. nationalis in being smaller, of a less clumsy appearance, in having a thinner wall
of lorica, a maximum diameter in the lower portion — in C. nationalis mostly somewhat above the
middle — and the obtuse-angled outline below. Is so sirikingly similar to C. amphorella that 1 should
have considered it n “tailless” variety of that species if I had seen any forms suggestive of a transition.

I was only lately aware that this form differed from C. nationalis, and too late to be able to
ascertain that is was not taken also in winter, which some of my notes seem to suggest, In summer it
only seemed to occur sparsely and rarely below the surface in the Eastern Mediterranean.

4. CODONELLA AMPHORELLA Biederm. (Fig. 104 p. 91).
Biedermann 1892 p. 16, pl. Il fig. 1; Brandt 1967 p. 100 pl. 9, figs. 2, 3, pl. 10 fig. 8; Laackmann 1911 p. 439, pl. XLIX fig. 4.

Sts. 10, 11; 152 (250 m. wire, 950 m, wire), 156 (950 m. wire), 160 (200 m.—100 m., 1000 m.—2¢0 m.),
182 (545 m. wire), 186 (1145 m. wire), 187 (945 m. wire), 189 (945 m. wire), everywhere singly or
very sparsely.

Lorica similar to that of the preceding species, only provided with a caudal prelongation of
medium length, very acute and with an inner transverse wall at about the upper 5 of length.

Total length of the figured specimen 88, of caudal prolongation 20 p, of lorica proper 45y
diameter of mouth 45 n, diameter at the constriction 384, maximum diameter (below) 30 u.

Very rare and scarce in the material of the “Thor”, only taken in the Eastern Mediterranean.
Otherwise met with west of southern South-Africa (German South-Pole Exp. 37'°/3 1903, see LaaCKMaxy
1. ¢.) and from about 9°S in the Atlantic as far as to the northern regions of the Florida Current (BraxpT
l.¢.) and to about 41Y,° N 43°W (S/S Texas, April 1910, capt. Pepersen). Deviating forms (according
to BranoT L. ¢.) in the Agulhas Current and from New Pomerania.

It was first recorded from the Mediterranean by ExTz jun. 1909, from Naples.

5. CODONELLA PERFORATA Entz sen. (Fig. 105 p. 91).
Entz sen. 1884 p. 415, pl. 24 figs. 12—14. C. polymorpha Entz sen. 1885 p. 205 p. p, pl 14 figs. 1, 2. C. perforata Brandt 1907
p. 95, pl. 6 figs. 3, 4, 8, pl. 10 fig. 11, incl. var. a p. 96, pl. 6 figs. 6, 7.

Sts. 10 (many), 11 (several), 14, 16, Naupaktos, 23, 24 (several), 25, 26, 28, 66, 68; 92, 95, 148,
152 (250 m. wire, 950 m. wire}, 160 (100 m.—30 m.), 163 (80 m.—0 m.), 164. Singly or sparsely, when not
otherwise noted.

Lorica in shape and size very similar to that of C. acerca, but the collar consists of a lower
portion, conically dilated in an upward direction, and an upper, conically narrowing to almost the same
extent, both of them united at their maximum diameter, at or above the middle of collar. Lorica proper
broadly oval, maximum diameter about the middle, below frequently with a more or less distinct, obtuse,
point. Wall rather thin, without distinctly developed lamelle, mostly with a single layer of “prismatic
elements”, on the outside appearing as strongly outlined “secondary”, polygonal and unequal-sized meshes.
Around the lorica at its greatest width there is frequently a double or multiple row of particularly large,
rounded or oblong, “windows”, sometimes scattered about in different places.

Total length of well developed specimens 79 x—385 ., of lorica proper 57 p—62 p; diameter of
mouth 45 g—47 u, of constriction at base of collar 42p—44 g, maximum diameter of lorica proper about
60 s, of collar 34 p—>57 p.

May easily be confounded with C. acerca, and presumably also with younger forms (?) of the
following species, on account of which the Mediterranean distribution may need revision.

The distribution and extent of this species are altogether too little known as yet. It is recorded
from one locality in the Sargasso Sea, one near lhe Azores, from the Bay of Bengal and New Pomerania



Braxor L ¢.), as well as three localities in the North- and in the South Equatorial Current (German
south-Pole Exp. /5, /s, Y10 1903, LAACKMANN 1911). In the Atlantic it has been taken from 21°85, far
vest of South-Africa (German South-Pole Exp. */; 1003), to near the Azores (BranpT 1 ¢.) and to 31°N
n the Florida Current off the coast of North America (ithe Texas, Novbr. 1909, capt. PEDERSEN). It is
Jso met with in the Imdian Ocean (Bay of Bengal, Braxot L ¢, and at 39Y/,° S, south-west of the
outh-western corner of Australia, the Tasmanic, May 1910, capl. Hikonsson) as well as in the Pacific

New Pomerania, BaaxpT L ¢).

6. CODONELLA CISTELLULA (Fol) Bdt. (Fig. 106 p. 91}.
trandt 1907 p. 96, pl. 8 fig. 4, incl. varr. a—c¢ pp. 98, 99, pl 7 fig. 3, pl. 8 figs. 1—3. Cyttarocylis cistellula Fol 1884 p. 56, pl. V
fig. 8; Daday 1887 p. 578, pl. 20 fig. 27, pl. 21 figs. 2, 10, 15, 20. Cyttaroeylis punctata Daday 1886 p. 495, pl. 25 fig. 13.

Sts. 10, 11, Port Alice, 12, 14, 16, 18, 20, Taormina, off Naples, 23, 24, 25, 26, 27, 28 (several),
29, 31, 35, 36, 38, 39, 42, Galita, 45, 50, 35, 59; 126 (200 m.—100 m.), 128 (100 m.—0 m.), 129 (80 m.—
Ym., 600m.—0 m., 1100 m.—0m.), 132 (1090 m.—57 m.), 184 (125 m.—75 m., several; 200 m.—125 m.),
152 (250 m. wire, 950 m. wire), 156 (250 m. wire, 950 m. wire), 160 (100 m.—30 m., 200 m.—100 m.), 163
(80 m.—0m.), 182 (545 m. wire), 183, 186 (0m., 245 m. wire, 1145 m. wire), 187 (190 m.—100 m., 945 m.
wire), 189 (945 m. wire), 192 (545 m. wire), 194 (0 m., 1145 m. wire), 199 (200 m.—80 m.; 945 m. wire,
several), 202, 204 (945 m. wire}, 206 (1945 m. wire), 209 (80 m.—33 m., 1000 m.—200 m,, 945 m. wire, 1945 m.
wire), 210, 231 (1143 m. wire), 234 (200 m.—U5 m.). Scarce or singly if not otherwise mentioned.

Resembles a large and strong form of the preceding species, but having a prominent supporting
vib around the collar at its greatest diameter. Lorica proper mostly spherically rounded, more rarely
showing a small, obtuse point below. Collar with a larger lower, upwards conicaily dilated, portion, and
a short upper one, conically narrowing: where they unite, at their maximum of diameter, a more or less
strongly developed, obliquely spreading, annular rib is situated, making this species very easily
distinguished.

Total length of figured specimen 96 u, of lorica proper 64 diameter of mouth 32 g, of con-
striction 48 x, maximum diameter of lorica 66 n, of annular rib 70 u.

Structure consisting of larger and smaller “secondary” meshes, different in shape, partly with
agglutinated dises, mostly circular and frequently with a shining grain in the middle. Wall of lorica rather
thick, at the mouth single and thin, otherwise double, with approximated lamellze,

Was very frequent in the Medilerranean, nearly everywhere, however, very scarce. In winter it
was only wanting (at the surface) at few stations, whilst in summer it was verv rare at the surface, bul
present at some deeper level nearly everywhere at the stations where such samples were taken. In sum-
mer as well as in winter, it was most frequent in the Tyrrhenian Sea.

Is cerlainly a true, indigeneous Mediterranean species, only a very faint indication of an invasion
from the west in winter being suggested in the material in question. Generally distributed at the surface
in winter it disappears towards summer, lo reappear in certain deeper layers, a plienomenon, remarkably
frequent among the Tintinnids of the Mediterranean.

Otherwise, the distribution in the Atlantic is remarkably similar lo that of €. nationalis. 1t is also
known from New Pomerania in the Pacific (BraxvoT I ).

[n the Mcditerranean it was detected as a new species at Villefranche by For (L ¢) and was
alterwards taken at Naples by Dapay (L. ¢.), in the northern Adriatic by Exrz jun. (1904), at Messina by
Lousany (Brasor L ¢), also at Syracuse (Lonsaxy 1908).
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STENOSEMELLA n. gen. ad int.

Lorica short and wide, of a firm consistence, strongly covered with agglutinated bodies of the
same kind as in Tintinnopsis, completely concealing the real structure of the wall. No caudal prolongation,
nor any distinet helicoidul constitution ot the wall. Reund the mouth is developed a low (narrow) collar,
thin-walled and mostly destitute of agglutinated bodies or, at any rate, less closely covered than the rest
of the lorica, in rare cases perhaps consisting of two or three narrow turns of a helicoidal band.

Animalcule with two macro- and two micronuclei (according to ENTZ jun., LaackMany and others);
membranelles 20 (Entz 1909). According lo Faune-Fremict (1924 pp. 95—98, [ig. 31) it s fixed to the
bottom of the lorica, without a pedicle, in a swimming state extended far beyond the mouth of the lorica,
above dilated to a very broad perislome collar, without distinct lobules. The outermost (largest) cilia of
the membranelles incrassaled in lower 1/, 1o a sort of joint, which apparently enables the upper portion

to move freely in an outwards direction.

1. STENOSEMELLA VENTRICOSA (Clap. et Lachm.) (Fig. 107).

Tintinnus ventricosus Claparéde ct Lachmann 1858 p. 208, pl. IX fig. 4. Codonella ventricosa Fol 1884 p. 59, pl. 5 tig. 12, Tintin-
nopsis ventricosa Cleve (pp) 1900 a; Brandt 1906/7 (pp.), ph 17 fig. 9. T. ventricosa var. major Fauré-Fremiet 1908 p. 32 fig. 18.
T. ventricosoides Meunier 1910 p. 143, pl XHI figs. 1—8.

Sis. 16, 45, 46 (in greater numbers), 38 (abundant), 59 (in rather great numbers), 62 (likewise),
86, 68; Cadiz, 101, 170 (1000 m.—195m.), 223 (1950 m. wire), 228 (1143 m. wire), Lisbon, 237, Brest
(in greater numbers).

Lorica more or less completely covered with agglutinated, mostly shining and sharp-edged pieces,
oval, below somewhat pointed, but at the very end rounded or very obtuse, above rather abruptly nar-
rowed by rounded outlines. Wall very firm and presumably double; the real constitution cannot, however,
be seen with any certainty in the optical section, on account of the numerous agglutinated bodies, in
connection with the wide, rounded shape of the lorica. Collar of a less
firm consistence than the rest of the lorica, low and sometimes scarcely
prominent, usually single-walled and simple, sowmetimes perhaps with two
or three indistinct “annuli” (?).

Length 70 ¢—77 p, diameter of collar (mouth) 31 x—32p; length
(height) of collar 2 p—3 g, rarely more, maximuam diameter of lorica
05 p—T14 p.

This species has been partly confounded with two others, with
Stenosemella steini (Jorg. 1912) — see BRANDT 1906/7 pl. 17 fig. 2, pl. 18 figs.
1, 2, according to OSTENFELD syhonymous to Codonella relicta Minkiewicz Fig. 107

1903, a species, widely distributed in the Baltic and the Caltegat (S. sfeini), Stenosemeila wenlricosa (Clap. ot
Lachm.); *°/;. St. 38: a specimen

also oceurring in the Sea of Azov and in Lake Aral (Codonella relicta) — and with incrusted collar.
with the foilowing smaller species. Its real distribution is therefore at Fig. 108

. . Stenosemelle  nucale {Fol p. p.%
present only imperfectly known. It has been taken on the west coast of  Laackm.)s 2. as st. 33. bost. 26,

Norway (Clap. et LAcHM., JORGENSEN 1899), in Skagerrack (AURIVILIUS
1898, JoRrGENSEN 1912), in the Channel (CrLeve 1900 a, Fauri-Fremier 1908), in the North Sea (CLEVE
1900 a, MeuNiEr 1919: commeon in the south-west), near Iceland and the Orkneys (OSTENFELD 1899, 1500),
in the innermost regions of the Vestfjord (the Lofoten (0—600 m., 1T JORGENSEN 1905), as well as near
{he southern island of Novaya Zemiya {(rather common, MruNiER 1910, Tintinnopsis venlricosoides.

In the Mediterranean it was first taken by For (1884) at Villefranche. Afterwards it was reported
from Messina by Braxpr (L c., taken by Lonyany 1896), and from Naples and the northern Adriatic by
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Exrz jun. (1904 and 1909). In the material of the “Thor” it was only present at few stations, very irreg-
ularly scattered, and mostly situated near {o the coasls. Like the species of Tinfinnopsis, this and the
following species are chiefly neritic, apparently, however, not so closely confined to the coasts as nearly
all species of Tintinnopsis.

Stenosemella veniricosa, together with or replaced by nearly allied species, apparently also occurs
in many places on warmer coasts, of the Atlantic, as well as of the Pacific and the Indian Ocean.

2. STENOSEMELLA NUCULA (Fol p.p.?, Laackm.) (Fig. 108 p. 95).
Codonella nucula Fol. 1884 p. p.7. Tintinnopsis nucula Laackmann 1906 b p. 19, pl. L fig. 4 (57) plL III figs. 48—>50. Codonella
ventricosa Entz 1884, Imhof 1886, 1891, Mdbius 1887, Wright 1907. Tintinnopsis ventricosa Daday 1887, Bresslau 1906. T. nitida
var. ovalis Jergensen 1905 p. 143, plL XVIII fig. 115, T. nucula Brandt 1907 p. 158 p.p. “T. Bornandi(?)" Entz jun. 1909 p. 199,
pl. 8 fig. 5, pl. 9 fig 6, not “T. nucula(™ pl. 13 figs. 4, 0. T.veutricosa var. minor Fauré-Fremiet 1908 p. 232 fig. 18. T. nivalis
Meunier 1910 p. 143, pl. XIII figs. 26, 27, T. oliva Meunier 1. c. p. 144, pl XIII figs. 8—13, T. avellana Meunier 1919 p. 30, pl. XXII1
fig. 37, T. glans Meunier ibid. figs. 35, 36.

Sts. 11, 14, 24, 26, 28, 29, 31, 33, 38, 53, 58 (abundant), 59, 60, 62, 68; 165, 170 (20 m,—0 m.,
80 m.—20 m.), 172 (200 m.—81 m.).

Is remarkably similar to the preceding species, only much smaller. Intermediate forms unknown.

Length usually 37 p—>51 g, diameter of collar 20 u—23 ., maximum diameter 32 p—45 u; length
{height) of collar 3 yi—=6 .

Considerably varying in shape — maximum diameter above, at, or rarely below, the middle —
as well as in height and diameter of collar. Not seldom the latter seems wanting in empty lorice, of this
as well as of the preceding species; it is, presumably, less lasting than the lorica proper, according to
LaackMasy (L. ¢.) it is never wanting in living specimens.

The figure 4 in LaackMany, which might be considered to represént the main species, shows a
maximum diameter above the middle of the lorica, a low collar and a wide lorica; MEUNIER’S species
nivalis and glans answer to this figure. Tintinnopsis oliva Meunier and f. ovalis Jorg. (1. c.) has the greatest
widilh of lorica about the middle. 7. avellana Meunier seems (o me) to be an accidental form, with the
greatest width at or somewhat below the middle, as well as a more conical shape of the lorica in its
lower portion.

The animalcule, as in the preceding species, has two macro- and two micronuclei (LAACKMANN
L. c. pl. 111 fig. 48).

Most probably local or geographical races or varieties may be distingunished (as small-species) in
these and other neritic species of wide distribution.

As seen from the list above, this species was very frequent in winter throughout the Mediterranean,
whilst in summer, it was only taken in the innermost, less saline regions, from ountside the Dardaneiles to
the Black Sea, where present in the most saline layer. It should, however, be remembered that the present
species is too small to be safely caught by plankton nets; it was also rather scarce in the samples, or
mostly but present singly.

This species is obviously widely distributed, both in warmer, in temperate and in cooler and
colder seas. It is recorded for many places from the Mediterranean along the coasts of southern, western
and northern Europe as far as the Barents and Kara Seas. Answering to its frequent occurrence in the
less salt water of the Black Sea Region, it extends from the Skagerrack and Cattegat all the way into
the western Baltic (see JoRrcENSEN 1912 p. 3).

In regard to the name of this species I have already (I. ¢.) given my opinion that the specific
name nucule Laackm. may be used, even though we really cannot exactly decide which species “Codo-
nella nucula "Fol (1884) properly represents. The first important condition, that LaackMaNN's species does
oceur in the Mediterranean, is undoubledly verified; his species also answers very well to Fou's descrip-




lion, but — it is true — badly to the figure given by For (1884 p. 60, pl. V fig. 13). Dapay's Tintinnopsis
nuecala (Davay 1887 p. 354, pl. 19 figs. 30, 31) from Naples seems Lo be another species, unknown to me,
whilst his T. ventricosa answers o the present species. BRANDT (1907 p. 159) has obviously considered the
present species 10 be that of For, but he figures under this name a different form (BRaNDT 1906 pl. 16
figs. “12 and 10 (7 1, 3, 9, 13, 14)”, or probably two species differing fromn each other, and quotes as
synonymous the species of LAACKMANN with an added “?".

The remarkable figure in For is pechaps oniy intended to show that the collar may have agglut-
inated bodies. Branpnr gives two main figures (10, 12), similar to that in Fol, bat scarcely representing
the same species as those in Laackamany (1906 b ligs. 4, 48—50); in connection with the occurrence al
Kiel, the latter author is quoted, and BraxpT also himsell admits thal his species nucula (Brandt) perhaps

comprises more than one species. For clearness, one should always write mucula Laackm.

METACYLIS n. gen. ad int.

Lorica short and wide, broadly oval, having a wide mouth and a very short and wide collar,
formed by a helicoidal band with cne to few low turns. Wall simple (single) or with indistinctly devel-
oped outer an inner lamell, more distinct above. No agglutinated foreign bodies present {exceptionally
some very few and small accidental ones). Structure indistinct, apparently consisting of a very fine retic-
ulation of slightly elevated plice (wrinkles), probably in addition to or coincident with the usual line
“primary”’ structure.

Animalcule unknown.

Occupies apparently an intermediate position between Amphoreila and Codonellopsis or Stenosemella,
perhaps more nearly ailied to the latter, provisional genus, being, however, of quite another appearance,

owing to the thin, hyaline wall.

METACYLIS MEDITERRANEA (Mereschk.) (Fig. 109 p. 98).
Tintinnus mediterraneus Mereschkowsky 1881 p. 211, pl. 12 fig. 1 (“var. neapolitana”); Lauckmann 1913 p. 38, pl. VI figs. 38—910,
Amphorella mediterranca Daday 1887 p. 343. Codonella Jorgenseni Cleve 19024 p. 92+ v, Breemen 1905 p. 503 Jorgensen 1912 p. 4.
Tintinnus urceolatns Brandt 1906 p. 30, pl 62 fig. 4, not Ostf. Amphorella joergenseni Faure-Fremiet 1908 p. 235 fig. 22 (AL jor-
gensi”). Tintinnus jorgenseni Ostenfeld 1916 p. 133, Ptychocylis amphorella Meunier 1919 p. 14, pl. XXIL figs. +—7.

Sis. Cadiz, 170 (20 m.—0 m., 80 m.—20 m., 1000 m.—1%3 m.), 175 (350 m. wire), Barcelona, Brest.
Everywhere singly or very sparsely.

Lorica hyaline with a short and wide, very short funnelshaped, “pnnulated” collar, wilh 2—5
low (narrow) “annuli”, and broadly obovate lorica proper, at the lower end with a short point, varving
from rudinentary or indistinct to comewhat elongated, with intermediate forms. Structure very indistinet,
apparently consisting of a very fine reticulation on a slightly rough surface; no structure, or & still finer
one, on the collar.

Length of lorica proper and collar together, but without the caudal prolongation, aboul G0 4, the
latter up to 14 g, but frequently very short or only suggested; diameler of mouth abouth 45 ¢, maximum
diameter 19 p—31 n.

[s obviously a coastal form.

The “tailless” variely is

sar. pontica Mereschk. (Fig. 109h p. 98).
Mereschkowsky 1. ¢ fig. 2.
Sis. 152 (250 m, wire), 171, 172 (0 m., 30 m.—17 m, 9200 m.—Aa1 m.}.
On the whole a relatively wider and al ihe lower end rounded lovica.

The banish Oceanographical fxpedition. TLo40 14
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Length of lorica proper about 50 p—52 4, collar about 4 g—5 u, maxi-
mum diameter 50 p—54 pe.

Was in the Black Sea relatively most frequent at the deeper level,
200 m.—51 m. The main species was at st. 170 (in the Marmora Sea)
proportionately most frequent between 30 m. and 20 m.

1093 - . v - - -

Fi. 109 Outside the Mediterranean the main form of this species occurs all
1g. .

Metacylis mediterranea (Meresehk.); the way from the Bay of Cadiz to the Channel, the south-western part

0f. a: f. neapolitana Mereschk.; Ca- . . T . . .
diz(June). b: var. pontica Mereschk.; of the North Sea — where rather common (MruniEr L ¢.) and already
st. 153. stated by Creve (1. c¢.) and v. Breeses (I. ¢.) — Limfjord (Denmark,

OsSTENFELD L. ¢.), Skagerrack (Jonaensen L ¢.), and Bergen (Braxpt L ¢
In the latter region I have seen it repeatedly in Bjdrnefjord in July. Otherwise T have seen speci-
mens from Bocca Grande near Key West (Florida) and from the East China Sea.
In the Medilerranean it was first observed by MERESCHKOWSKY al Naples, but afterwards
nol seen till it was recorded by Laackmasn (L c).

CODONELLOPSIS n. gen.

Lorica with an “annulated” collar, distinctly offset from lorica proper, as well as of a different
appearance. Lorica proper as in Codonella, oval to reundish, with or without a caudal prolongation. Wall
with well developed and separated lamellze. Structure as in Codonella consisting of irregular, unequai-sized
“secondary” meshes, partly developed as “windows”, between which the “primary” structure is generally
coarser. More or less frequently agglutinated bodies are found, on the whole similar to those of Tinfin-
nopsis, or more or less regularly disposed, rounded or oblong, proportionately thick, discs, with or without
a pore or grain (or a small rod) in the centre, most probably coccoliths (see f. i, Scuwryrr 1909, pl. 10
fig. 3, C. orthoceras with agglutinated coccoliths belonging to Coccolithophora pelagica(?)). The collar has
generally only an inconspicuous primary structure, without “foreign bodies” or with only relatively few
and small ones.

The animaicule is reported to have 18 membranelles, rounded (semilunar) lobes of peristome
collar, and numerous macronuclei, in the latter respect answering to the genera Codonella and Cytlarocylis
(see pp. 77,90). 1 have myself found only two macronuclei in the northern Codonellopsis pusilla (Cl.} var.
ovata Jorg. (1899 p. 27, 1905 pL XVIII fig. 117). A closing apparatus, like that of Codonella, is found in
C. orthoceras (see Braxpr 1906 pl. 8 fig. 6).

1. CODONELLOPSIS ORTHOCERAS (Hck.) Fig. 110 p. 99).
Codonella orthoceras Haeckel 1873 p. 567, pi. 28, fig. 10; Brandt 1907 p. 109, pl. 8 fig. 5, pl. 11 fig. 6, incl. varr. a—f, i, k. Codo-
nella annulata Daday 1887 p. 71, pl. 20 fig. 21, not Tintinnus annulatus Claparéde & Lachmann 1858 p. 207, pl. IX fig. 2.

Sts. 10, Port Alice, 14, 16, Naupaktos (common), 20, Taormina, off Naples, 23, 25, 26, 27, 28
(numerous), 29,31, 35, 38, 39, 10, 12, 45, 55, 68: 126 (275 m. wire), 134 (75 m.—0m., 1256 m.~-75m,,
9200 m.—125 m., 350 m.—183 m.), 152 (250 m. wire, 950 n. wire), 156 (230 m. wire), 160 (100 m,—30 m.,
200 m.— 100 m., 1000 m.—200 m.), 186 (245 m. wire, 1145 m. wire), 187 (945 m. wire), 189 (945 m. wire),
109 (945 m. wire), 204 (945 m. wire), 206 (1945 m, wire), 218, 220, 223 (1950 m. wire, many), 224, 228
(0 m., 1145 m. wire), 231 (1145 m. wire). Searce or in summer mostly singly if not otherwise mentioned.

Lorica in a well developed state with an “anpulated” collar of considerable length, sharply offset
from lorica proper and with a different structure. Lorica proper oval, {requently more or less irregular in
shape, above for a short distance cylindrical, below the base of collar tfrequently somewhat swollen, obvi-




ously in order to afford
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the cavity of the lorica. Collar cylindrical,
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jmens 200 p—300 u; length of lorica prop-
er 85 p—110 4, of caudal prolongation
20 0—>50 g, of collar 90 w—130 u. Maximum
diameter of lorica proper 7l w18 @, dia-
meter of mouth 64 p—68 u, of collar at
base 51 u—>a4 p. The collar may, however,
also be quite short, even squarish (in op-
tical section) or shorter, in — probably —
voung or not quite normally developed
specimens.

This frequent and easily

face of the- Mediterranean, during the winte
most stalions in proportionaiely great numbers, i

the circumstances had changed;
{(st. 126) and only below the surface (275
tern stations in September, whilst present
samples w
the west in January and in September; 1
1908 (§/S Sevilla, capt. Rop
answer lo an immigration into tha

a stronger support for the latter.

less low

v more or less abruptly curved

and smaller pieces intermingled with opaque

recognized warm-water species

on the inward journey it was

at most stations throu
ere taken. The samples are directly snggestiv

}. The distribution in the Mediterranean in win

Below an offset, thick and usually very obtuse,

on of different length, short to rather elongated, by an inner transverse wall limited from

or more or less widened conically towards the mouth, con-

(or narrow) turns of a helicoidal band, towards the mouth
outwards — very low; wall
lae. Structure of lorica proper generally completely concealed
a similar appearance to that in Tintinnopsis — sharp-edged,

ot blackish particles or different other “loreign

73
- 7
T 3 7
Sataslor X
H s
o r
%%
ol
5
4, 5
1103 110b.
Fig. 110, Codonellopsis orthoceras (Hck.); Naupaktos, 350/ b: a specimen
with a short, presumably untinished, collar. Fig. 111 Codonellopsis mor-

chella (C1): /. Florida Current 30° 27° N 80° 4’ W, §/8 Texas, capt. Le-

dersen 3/, 1909, Fig 112, Codonellapsis lusitgnica n. sp.; ssef . Lisbon.

Fig. 118. Codonellopsts lagenuila (Clap. ct Lachm.); °/;. a: west of Bergen,

1/, 1901 b st 206, ¢ st. 80, in Salpm. d:'st. 1723 perhaps specitically

different. Fig.114. Codonellopsis (7} tuberculata? (Dad.}; %%/, S$t.172, 200m.—
50m.; only a few of the scattered circles shown.
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Oulside the Mediterranean this species is widely distributed in the Atlantic, from west of South
Africa, in the Benguela Curreni (Braxot L ¢) to Rio de Janeiro (the Fram 1911) and in the north as
far as the border between the Florida and Labrador Currents, exceptionally to 30° N, far south-west of
freland {Creve 1901 d). Seems lo be frequent in the [ndian Ocean {Red Sea, Arabian Gull, Bay of Ben-
gal, .\I:\]uy'Archipelago, Mascarvene Current, sve CLEVE 1901 ¢, 1903 b, OSTENFELD and  ScmapT 1901,
Braxpr 1907, LAACKMANN 1911) and is also taken near New Pomerania in the Pacific (BraxoT L c.).

Codonellopsis orthoceras was first detected by Harcrer at Messina (see HatckeL L ¢.) and after-
wards recorded by Dapay from Naples {1887), by CLEVE (1903 b) trom the Alboran Sea and the southern
Balearic, by Extz jun. (1901) from the northern Adriatic, and by Lomyaxy (1908) from Syracuse.

2. CODONELLOPSIS MORCHELLA (ClL) (Fig. 111 p. 99).

Codonella morchella Cleve 1900 pp. 969 — 970 Brandt 1906/7 p. 124, pl. 13 figs. 1-—3, pl. 14 fig. 3. pl. 15 fig. 1, incl. var. erythritensis
’ p. 126, ph 14 fig. 4.

»

Lorica with an oval “lorica proper”, closely covered with agglutinated foreign bodies of the
Tintinnopsis-type, and a strongly offset, hyaline, atmost cylindrical, shorter, “ynnulated” collar without
foreign bodies, somewhat dilated at its nmouth.

Tolal length 86 s, length of lorica proper 68 g; diameter of mouth 31 4, maximum diameter 61 p.

Only a single individual was seen, at st. 66 (Bay ol Cadiz).

Is a subtropical species of wide distribution, particularly known from coastal walers, to the north
as far as the New Foundland Bank and lo near the Azores (in Novbr, GLEvE 1901 ). Is widely dis-
iributed in the northern warmer regions of the Indian Ocean, and is also known froms the Malay Archi-
pelago and from New Pomerania in the Pacific (QSTENFELD and ScammT, CLEVE 1901 ¢, Braxpt L ¢},

3. CODONELLOPSIS LUSITANICA n. sp. (Fig. 112 p. 99).

Lorica similar to that of the preceding species, but different in shape and in other respects.
Coilar evlindrical, consisting of numerous, less conspicuous “annuli”, the border lines of which are partly
concealed by numerous agglutinated “‘foreign hodies"' of rather small size. Lorica proper rather similar to
that of Tinfinnopsis beroidea Entz, almost cvlindrical, or slowly narrowing, to below the middle, then
more rapidly and conically narrowed into an obtuse or rounded lower end, closely covered all over with
larger and smaller pieces, throughout much greater and closer than on the collar.

Total length of o well developed specimen 94 u, of lorica proper 50 s diameter of mouth 23 g,
maximum of diameter (below the middle of lorica proper) 34 x. Only seen very sparsely from Lisbon
Roads (13/, 1910).

4. CODONELLOPSIS LAGENULA (Clap. et Lachm.) Fig. 113 p. 99).
Tintinnus lagenula Claparede ct Lachmann 1858 p. 204, pl. 8 figs. 10, 11. Codonella pusilla Cleve 1900 d. - 970; C. pusilla var.
inornata Brandt 1906/7 p. 120, pl. 20 figs. 7, 8.

Sts. 80 (in Salpw, irequent), 175 (350 n. wire, very scarce; 1150 m. wire, singly), 206 (1945 m.
wire, singly), Gibraltar (singly).

Torica beautifully urn-shaped, oval to roundish, with a wide, “annulated” collar. The latter slightly
dilated at the mouth, then somewhat narrowing, then again dilated and almost evenly passing over inlo
lorica proper, as to shape, but distinctly offset from it through a more or less conspicuous border line.
Lorica proper oval lo broadly oval or roundish, below rounded, but frequently with oblique lateral out-
lines, showing a faintly marked pointing of the lower portion. Structure of lorica proper very characteris-
tic, conmsisting of proportionately large and strong-walled, regularly hexagonal or roundish “secondary”
meshes or “prismatic clements”, in a single layer between the approximated lamella. In the middle of




the meshes a very fine dot or pore may be seen (as very [requently in a similar structure in many other
microscopic organisms, e. g. diatoms and pertdinians). Collar much more pallid and thin-walled, showing
<annuli’’, the upper 3 to & being very narrow (low); structure oniy the very fine “primary”

e

up lo seven
one, but sometimes ~- particularly on the lowermost “annulus” — also one or two, ravely more, circular
or transversely oval “windows™. “Foreign hodies™ are generally wanting or rare (and small).

Length ol well developed specimens about 30 x, diameter of mouth = 20 p—23 1o, rarely but 17
maximum diameter (about in the middle of lorica proper) 32 p—40pu, meshes aboul 2%/, n—3 .

This liny species, undoubtedly that of CLAPAREDE and LACHMARNN, is apparently widely distributed
and considerably varying; is, however, so small that it will certainly as a rule slip through the finest
nets. Il is therefore very probably much more frequent in the Mediterranean, than the few records above
show. It is not rare on the west coast of Norway, and was alreandy well described und figured by
Cravaricpr and Lacmyany. Their figures (quoted) give an oblique view, on account of which they show
the length, in proportion to the width, too short. The authors mentioned state the length as 30, which
is rather low: their fig. 11, at the magnification (uoted, also gives a somewhat greater length.

To this species apparently belongs Codonella ecaudata var. brasiliensis Braxot 1906/7 p. 119, pl. 13,
figs. 4, 6, pl. 20 fig. &, probably synonymous with my Codonella lagenula var. ovata (JORGENsEN 1899 p. 27,
1905 pl. XVUI lig. 117, a figure, not particularly good). This latter variety of the present species is larger
than the nain species and is much more closely covered hy “foreign bodies”, concealing the characteristic
structure of the outer lamella. Otherwise it apparently answers to the present species; it was found to
have two roundish oval macronuclet

The main species is distributed from the Bay of Biscay and the sea west of the same as far as
the New Foundland Bank, the south point of Greenland and the southern region of Davis Straits, thence
to Ieeland, Scotland, the North Sea and the west coast of Norway, and in the north as far as Barents Sea.
CLeve reports it from 39°S 10°W to 42° S 3°W in the Southern Atlantic (Creve 1901 a). The var. ovala
also at the Lofoten; if synonymous with Codonella ecaudata var. brasiliensis il was taken near Pernambuco
and at about 30°S§ 13°W far off the southern coast of Brazil (LonMaxx 1920). Some of the localities
given by CLeve for Codonella pusilla are situated west of the south-west coast of Ireland; a “Codoneila
ecaudala (7)" is recorded from the area of the Irish seasonal investigations of the sea (May 1910), prob-
ably the same species which Lounmaxx reports from the Channel in May 1911 as C. ccandata var. brasiliensis.

5. CODONELLOPSIS(?) TUBERCULATA? (Dad.) (Fig. 114 p. 99).
Ampbhorella tuberculata? Daday 1887 p. 241, pl. 18 fig. 20.

Lorica broadly oval or roundish, with a low, simple or “annulated” (?) collar, strongly offset {rom
lorica proper. The outline of the latter angular at the end (which is indistinetly pointed), at the sides
very slightly, though regularly, wavy. The collar distinctly limited from Lhe lorica proper, wider at the
base, at the mouth erect or somewhat curved outwards. “Annuli” of collar, if present at all, very indis-
finct; at the base, where — eventually — the lowermost lurn of the helicoidal band should be,
sometimes one or very few {ransversely oval “windows”, as in the preceding species, are seen. Wall of
loriga appatently as a rule with distinet lameile, in a thin-walled specimen these latter were, however,
incompletely separated. The outer surface of the lorica proper appears iore or less regularly dinted; in
one case faintly marked, rather distant, equal-sized circles were seen (in front). The outside of lorica
proper also shows a very line and indistinct reticnlation, more plainly visible in thin-walled, less opaque
specimens. Finally, some few, very distant and irregular, agglutinated particles may occur, similar to the
smaller ones ol Tintinnopsis.

I saw only three specimens from st 172, 200 m.—30 . (Black Sea).




I11. BRIEF SURVEY OF THE OCCURRENCE OF THE SPECIES

The Tintinnid-fauna of the Mediterranean is remarkable for its abundance of species combined with
a general scarcity of individuals, as in the two other groups of protists, the Ceratia and the Dinophysi-
aceae, which I have previously treated from the material of the “Thor” (conf. this Report vol. II J. 1 a.
J. ). Only very few species occurred in any great number and this as a rule only occasionally, with
the exception, however, ol Rhabdonella spiralis which was mostly very numerous or predominant and

sometimes occurred in huge quantities.

For comparison with the Ceratia [ have counted the total number of indjviduals exainined in
that group and the present, and give here the result in tenths of the total number (Ceratia+Tintinnids).

These numbers do not claim any great accuracy — an even mixing being also difficult to obtain with
organisms so dissimilar, heavy or light, with or without adaptations for drifting — but may be of some

use in giving a safer idea of the occurrence on the whole than a mere estimate,
For the winter cruise [ found the foliowing figures:

sts. . oo 10 11 | PoAL 12 14 ; 15 16 Naup. | 18 20 1 Nap
Tint. tenths . .. T T T e
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Ti_nt—-.— tenths . . . . . . . 4 3 3 - _4_ ) AT< *T ) ___')_L B ] N 2 WAT _.—3 . 3 h
sts. L. 39 40 42 ! G. 15 46 >0 53 33 28 54 60
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The Tintinnids were at this season,

summer cruise were

found to be:

compared with the Ceratia,
often more numerous than the Ceratia, particularly in the Ligurian, the Tyrrhenian and the Jonian Seas,
average number 4 in each, lesser in the Alboran and the Balearic, average number for each 2. For the
Bay of Cadiz the corresponding figure was 3. .

The numbers for surface samples in the Western Medilerranean during the route outwards of the

relatively numerous, at the surface
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and the corresponding figures for the return

journey:
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The average numbers for the different seas are:
Alboran Sea in June (), in September 0; Balearic in June 5 (0 to 9), in July, south-eastern region,

2 (0—5), in September

1 (0—-2);

Catalonian Sea (August) 2 (0—5), Ligurian (July) 1 (()—4) Tvrrhenian
in July 2 (0-—4), in August (return journey) 3 (0—9).
The figures for samples from deeper levels are essentially higher:
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This fact, that the relative number of Tintinnids increases towards the depth, is partly owing 1o

an absolute increase to a certain depth, varving in different species,

disappearance of the Ceratia.
Striking are the low averages for the Atlantic Current: in June 0, in September 1;
of Gibraltar the corresponding average numbers for the Tintinnids were 2 (0—6) and 4 (2—5).
For the Eastern Mediterranean [ found the following numbers for the surface samples:

outside the Straits

partly to the decrease and final
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This gives an average

age in the northern regi

on) 2

for the lonian Sea in July of 4 (3—
(1—4),

- the Levant (August) 2 (1—-3),

3), in August (during the return voy-
tor the /Egean Sea 3 (0—7), in
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In deeper levels the Tintinnids are again more dominating:
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In the Black Sea Region (sts. 168—178) the Tintinnids are generally scarce, the Ceratia numerous,
except in very deep layers,

Of special interest is lhe question of immigration into the Mediterranean through the Straits of
Gibraltar; from the material of the “Thor” such an immigration should be expected to be traceable for
the months of February and January, June and September (at least).

The very low figures above stated for the relative frequency of the Tintinnids, on the whole, in
the region of the Atlantic Current in June and September, 0-—1 and 0—2, on an average 0 and 1, com-
pared with the higher values for the Bay of Cadiz, 2 and {, show that the summer, or at all events June
and Seplember, cannot be a favourable season for an invasion into the Mediterranean of the Tintinnids
in general.

It should, however, be remembered that the data available do not definitely settle the question
(of immigration). For the month of June they only show the stale of things for the surface: no surface
species outside the Straits appears as a surface species inside the same in greater numbers at a series ol
stations in the Atlantic Current. There are, however, other possibilities. Loumaxy (1920 p. 228), on his
vovage with the “Deutschland” (1911) found that the Tintinnids in the cooler waters were more numerous
at the surface, but in the warmer had a second, and equally high maximum of frequency at 100 m.
below the surface, or even the absolute maximum there, in the latler case increasing in numbers right
from the surface. In the Medilerranean, on the whole, the Tintinnids were in summer remarkably numer-
ous in deeper layers, or, properly speaking, remarkably scarce at the surface, many species being lound
there only occasionally or not at all. It is thercfore possible that a species of these, relatively very rapidly
moving animaicules, may pass over into deeper layers inside the Straits and therefore escape delection.
On the other hand, as the Atlantic Current reaches downwards to a certain depth, a species may have
entered the Mediterranean helow the surface.

Applying these views at the observations for June — the last mentioned case excepted — there
should be a possibility for immigration into the Mediterranean through the Straits of Gibraltar in the
following cases:

1. when the species is present outside the Straits, as well as inside, in the Atlantic Current,
2. when the species is present outside the Straits, but does not appear at the surface inside them, or
only just inside, being, however, frequent at deeper levels farther east,

3. when the species is ahsent outside the Straits, hut appears somewhere in the Allantic Current instde them,
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The first case shows an obvious invasion when the species in question is found al a series of
stations, outside as well as inside the Straits, but this seems to be a rather rare case among the Tin-
tinnids. Still rarer are cases of an obvious increase in frequency inside the Straits in the Atlantic Current;
there exists, however, here — as in the Ceratia — a somewhat similar, though very rare, case, when a
species (Rhabdonella spiralis) in the western region of the Atlantic Current decreases strongly in numbers,
apparently struggling for life, but finally, at the eastern end of the current, swells up to great masses,
mostly consisting of a modified form (Rhabdonella spiralis «), now taking the lead at the surface, whilst
the invading form (var. elongata or near to it) passes over to deeper levels.

In June, case 1. above only gives two or three species entering the Mediterranean from the At-
lantic, Tintinnus fraknéii, decreasing in numbers, Xystonella acus and perhaps Amphorella sleensfrapt, scarce.
Case 2. seems to be applicable to several of the more frequent Mediterranean species: Codonella galea,
frequent in the Bay of Cadiz and present at three stations subsequent just inside the Straits, bul then
suddenly vanishing from the surface, probably passing over to deeper layers where it is frequent farther
in, Dictyocysta elegans, D. lepida, Undella claparédei, U. hyalina and perbaps Cyltarocylis cassis, Climacocylis
sealaria, Codonella nationalis and C. perforala. Case 3. might further only give Petalotricha ampulla, per-
haps occasionally entering the Mediterranean from the west.

From September we have but scanty material for judgment on the same (uestion, but now there
are also two deep-water samples, from sts. 231 and 228, 1145 m. wire. According to Dr. ScryinT these
“wire-samples” should chiefly correspond to a depth half as great as the length of wire, i. . in this case
pelow the Atlantic Current. On hauling in, some species from this current may be caught (singly): other-
wise these two deep-water samples should only contain emigrating species. This latter case, the same
species present in both deep-water samples, is not very rare, but may perhaps apply to only empty loricae
or sunken dead specimens. At this season there is an obvious immigration into the Mediterranean of
Rhabdonella spiralis (var.) elongata, though in decreasing numbers, of Undella hyalina in increasing numbers,
further of Tinfinnus frakndii, Climacocylis scalaria and perhaps of Amphorella quadrilineata. Besides, Dictyo-
cysta elegans and Favella azorica are vccurring singly inside the Straits in the Atlantic Current and may
have entered from the Bay of Cadiz in the way above suggested.

In winter (February) the average number for the Tintinnids is 2 (tenths) inside the Straits and
3 outside, the conditions for an immigration into the Mediterranean accordingly better. No winter samp-
les from deeper levels being at hand, we have to judge from the surface samples alone. The Mediter-
ranean stations in the Atlantic Current are, aceording to the hydrographical data, sts. 60, 59, 16 and 45;
less markedly Atlantic are sts. 38, 33 and 50. The following species seem to enter through the Straits:
Codonella galea, abundant at st. 53, Diclyocysta lepida, Undella claparédet angustior, U. hyalina in increasing
numbers; Cyttarocylis encecryphaius, Climacocylis scalaria, Xystonella acus and Diclyoeysta mitra vanish from
the surface a little way inside the Straits. Pelalotricha ampulla was abundant outside and just inside the
Straits, but vanished from the surface a short distance farther in. A few other species, as Undella acu-
leata and U. marsupialis, were present singly at a couple of stations outside the Straits, but disappeared
at a short distance inside them.

As already suggested in my papers on the Ceratia and Dinophysiuceae of the “Thor™, the hest
seasons for a successful immigration of species through the Straits of Gibraltar into the Mediterranean
might be late autumn and perhaps some time in spring, when there may be 1o noticeable difference in
temperature between the Atlantic Current and the surrounding water in the Western Mediterranean.

The character of the Medilerranean Tintinnid fauna is, on the whole, that of a marked southerty
or warm-water fauna, consisting mainly of warm-temperate or even subtropical, perhaps also tropical,
forms. This is in full accordance with the characters of the Ceratia and Dinophysiaceae. In order to ob-
tain motre accurate statements, which later may be supplemented and corrected, I will try to introduce
special provisional designations, dividing the species of the material into five geographical groups: tropical
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species, not or scarcely reaching the Azorves {fromn the south), subtropical, liberally reaching the Azores
and partly the sea west of Portugal, occasionally to the southern region of the Bay of Biscay, warm-
temperate, reaching the Channel and Ireland, in the open Atlantic about to 50° a4 53° N., exceplionally
(in late autumn) farther, cold-temperate, reaching the south coast of Iceland and the coast of Nordland
(Norway), and subarctic, reaching past Iceland, to the northern regions of the Norwegian Sea and the
regions of the Barents Sea and other northern regions where properly arctic conditions do not yet prevail.
These divisions apply to the oceanic species, not to the neritic, and only to the distribution on the
northern hemisphere; if necessary to avoid conlusion they may be supplied with the prefix boreo-, in con-
tradistinction to austro- for the southern hemisphere.

I. Group (B;) of oceanic boreo-subtropical species.

Climacocylis scalaria, Codonella amphorella, C. cistellula, C. nationalis, C. perforata, Coxliella fas-
ciata, €. laciniosa, Cyttarocylis cassis and eucecryphalus, Epiplocylis acaminala, E. undella, Rhabdonella ele-
gans, Undella aculeata, U. hyalina, U. marsupialis, Xystonella treforti, Xystonellopsis cymalica.

The species of this group are rarely present in greater numbers, all present also in winter, and
do not enter the Sea of Marmora. Of the 17 species above lhe following 9 are in summer in the Eastern
Mediterranean conly noted for deeper levels: Climacocylis sealaria, Codoneila amphorella, C. cistellula, Cytta-
rocylis cassis and eucecrgphalus, Epiplocylis acuminaia, Undella aculeata, U. hyalina and U. marsupialis,
whilst all 17 in summer are found almost exclusively below the surface.

To this same group of markedly warm-water species also many of the other species certainly
belong, their distribution being as vet only imperfectly known.

II. Group (Bg) of oceanic warm-temperate species.

To this group probably belong almost all the rest of the Tintinnids in the material of the “Thor™;
their distribution being, however, still mostly uncertain or very little known, I will here provisionally
only list the following species:

Amphorella ganymedes(?), Codonella galea, Codonellopsts orthoceras, Dictyocysia milra, Petalotricha
ampulla, Protorhabdonella simplex:, Rhabdonella spiralis, Tintinnus frakniii, Undella claparédei, Xgstonella acus (.

These species are less markedly warm-water species; they are partly or sometimes occurring in
great numbers and include the more dominating species of the Mediterranean. Some of them extend into
the Sea of Marmora (Petalotricha umpuila var., Tintinnus fraknoil, Undella claparédei).

[1I. Group (B,) of oceanic cold-temperate species.

Such species are rare and nearly always scarce in the material of the “Thor”. They are mostly
true northern (forms or) species, more or less closely allied to corresponding southern forms {or specics) :
Amphorella quadrilineate, the main species, .. steenstrupi, the main species(?), Undelle caudata, in contra-
distinction to U. lohmanni and U. aculeata.

Some are northern forms of southern species:

var. tubulosus av Tintinnus lusus-undae, and Diciyocysta elegans var. speciosu (var. dislicha Jorg.
1899 p.p.) which may be a northern or cold-temperate form of the more southerly {or less northerly)
distributed D. lepida.

To this group also seems to helong Codonellopsis lagenula which, however, perhaps is a neritic species.

Nearly all species of this group extend into the Sea of Marmora.

IV. Group (By) of properly tropical species.

Such species, of a true lropical character, may perhaps occasionally enter the Mediterranean from
the west, chiefly in winter?, and keep alive for some months, apparently by preference in deeper layers
of the Eastern Mediterranean. Here may helong the following species:




Undella collaria and lricolluria, Xystonellopsis paradoxa and perhaps Diclyoeysta miilleri. By the
imperfectly known dislribution il may later be proved thal these species properly belong to the subtrop-
ical group. They are all — only the last specics excepted — present (in the Mediterranean) in winter
at the surface, and in summer only known from deeper lavers of the Eastern Mediterranean. Dictyocysia

miilleri is not noted [or the winter (may have been included in D. elegans) and occurs also at st. 209 in
deeper layers (besides in the Eastern Mediterranean).

V. Group (Bs) of oceanic subarctic species, in part or wholly comprising the so-called boreal
species (CLEVE, GRAN).

Species of this group scarcely occur in the Mediterranean. Here belong the main species of
Tintinnus acuminalus (including var. secatus Bdt.), certain forms of Dicfyoecystu elegans (probably the main
species), as well as Fuvella denticulala and the genus Plychocylis. They extend southwards about to the
northern limit of the warm-lemperate species (group Bj).

The nerilic species were in the material of the “Thor” as a rule very scarce, only very few plank-
ton catches being made at coast stations. Here belong the species of Tintinnopsis and Sfenosemelle, Favella
serrafa, F. adriatica(?), F. ehrenbergi and mdrkusovszkyt. Coxliella heliv, Helicostomella subulala and Mela-
cylis mediterranea. These species are generaily or {requently very widely distributed, over both colder and
warmer regions, a remarkable fact, as, a priori, one might expect the coast forms to be developed into
many more or less local forms or species, in contradistinction to the oceanic. In fact, the slate of things
seems rather to be the inverse, the oceanic genera are highly differentiated into spectes, and these generally
into forms, the neritic are, as a rule, remarkably uniform. An exception is the genus Tinfinnopsis, in which
the number of species is very great; also here, however, many species appear to have a remarkably wide
area of distribution, from subarctic, or in part even arctic, localities to subtropical or tropical. The char-
acterization of the species of this genus is, however, more or less difficult, and requires great experience.
The species of the Mediterranean still await much better elucidation.

Of special interest, compared with the oceanical groups, is the fact that the neritic species, more
closely corresponding to the northern oceanic forms, answering roughly to group By, were by no means
rare in the Mediterranean, sometimes even numerous as to individuals. Here belong Tintinnepsis beroidea
Entz, the species of Stenosemella, Favella ehrenbergi var. helgolandica and var. claparédei, F. serraia, Cox-
fiella helix and Metacglis mediterranea. There are also others which ecither do not extend so far to the
north, as Favella adriatica, or are confined to the Mediterranean, as Favella muarkusovszkyi(?); or are
otherwise only known from warmer localities, as Tintinnopsis compressa, T. radix, T. angalala and
allied species.

There still remains a rather numercus group of species, as yet only known from the Mediter-
ranean or, most of them, here above established as new species. These are in part true swarm-water
species, the northern waters being rather well explored as regards Tintinnids, in part very small forms,
the dislribution of which is as yel quite unknown on account of their slipping through the plankton
nets commonly used.
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