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antapical spines. Accessory left spine with a short apex traversing the
margin of the longitl1dinal furrow. Length (without spines) 50f-L,rarely
70f-L; breadth 35-40f-L,rarely 50f-L. Spines 20-22f-Llong. Faure-Fremiet
describes it as right-handed, attaining a length of 86f-L and a breadth
of 62f-L.

Atlantic, Flemish coast, Brittany coast.

PeridiniumBalticum (Levander) Lemmermann.

Text-figure 42c.

Paulsen, 1908; Nordisches Plankton, p. 65.

This species is said to have six precingulars, and therefore does not
properly belong to Peridinium.

The description shows it to be somewhat similar to Kryptoperidinium
foliacum, having very weakly developed plates, an enormous plate in
front of the epitheca (resembling the seventh precingular in that species)
and a red stigma, besides apparently having a very narrow longitudinal
furrow on the left of the ventral area; the cell is flattened dorso-
ventrally.

Cell circular, dorso-ventrally flattened, very weakly divided into
plates. Epitheca broad and larger than the hypotheca. Girdle
weakly left-handed. Longitudinal furrow flat and short. No spines
present. Epitheca with only six end-plates. Chromatophores small,
golden-brown. Below the longitudinal furrow a red stigma. Length
22-30f-L. (Paulsen.)

Finnish coast.

Peridinium exiguum Cleve (Paulsen, 1908, p. 109) is a peculiar form
recorded by Cleve from Plymouth with curiously serrated antapical horns.
It is, however, impossible to place this species, which is probably abnormal
and has never occurred again.

Genus Minuscula gen. novo

This new generic name is offered to include the peridinian described
by Paulsen (1904) as Glenodinium bipes, and later (1905) by Pavillard as
Peridinium minusculum. It is certainly not a Glenodinium, as its theca
is divided into distinct plates, and from their arrangement, as gtven by
Pavillard (1917) and confirmed by myself, it is not a true Peridinium,
the plate formula being 4' 3a 6" 5'" 2''''; that is to say, with one pre-
cingular plate less than in Peridinium. The sixth precingular is very
large and occupies :the position of 6 and 7 together; the first precingular
is also very large and runs in between postcingulars 2and 3and antapical1.
Only one species known :--M. bipes Paulsen.
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Minusculabipes (Paulsen) (1904).

Plate XXIX, figures 3a and 3b.

Glenodinium bipes Paulsen, 1908, p. 25.
Peridinium minusculum Pavillard, 1905.
Peridinium minusculum Pavillard, 1917.

Cell minute, flattened dorso-ventrally. Epitheca triangular, with
pointed apex ending in a conspicuous apical horn surrounding a long
apical pore. Hypotheca shorter than the epitheca, ending in two long,
solid antapical horns, the two antapical plates with conspicuous pores.
Girdle slightly right-handed, excavated, with very narrow lists. First
apical of the Metaperidinium type, the second anterior intercalary occupy-
ing a position between the precingulars 3 and 4. Cell contents colourless.
Length with spines ca. 23-35fL (Paulsen); less in the English Channel
and Mediterranean forms. Neritic.

GreerJand, Iceland, Baltic, North Sea, Bosphorus, Flemish coast,
Mediterranean, English Channel. Common at Plymouth.

Genus Coolia Meunier (1919).

This genus was created by Meunier for a most peculiar form found
abundantly in the waters round Nieuport, Flanders, especially in the
oyster beds. It is unlike any known dinoflagellate. Cell very much lens-
shaped in ventral view, with an oblique axis. Girdle equatorial, excavated,
slightly left-handed. Sulcus not reaching antapex. Apex far back,
antapex forward. Theca covered with lines of small dots. Plate arrange-
ment very irregular, composed of 16 plates (according to Meunier, who
admits that this may not be accurate), of which 11 belong to the epitheca,
5 to the hypotheca. Epitheca apparently has 8 precingulars and 3 apicals,
one of the latter on the left being pierced by a large apical pore. There
seems to be no antapical plate. Interpreted as above, the plate formula
is 3' 8" 5'" 0"". It is possible, however, that the large seventh pre-
cingular is an apical.

Cooliamonotis Meunier (1919).

Text-figure 43.

With the characters of the genus. Length 32fL(calculated).
From oyster beds and waters round Nieuport, Flanders.

Genus Pyrophacus Stein (1883).

Cell flattened from above downwards and of the shape of a bi-convex
lens. Epitheca and hypotheca equal. Narrow girdle, indented. Longi-
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FIG. 43. Goolia monotis Meunier.

32fL long (calculated), Nieuport, Flanders. After Meunier.

tudinal furrow short. Plate formula 5-7 apicals, no anterior intercalaries,
9-12 precingulars, 9-121JOstcing~tlars,3-4 antapicals. Several small plates
in the ventral area. Numerous greenish yellow chromatophores. Repro-
duction by spore formation, two spores being formed within the theca
and set free by the girdle opening.

Only one species known, Pyrophacus horologicumStein.

Pyrophacus horologicum Stein (1883).

Plate XXIX, figures 4a-4c.

Paulsen, 1908; Nordisches Plankton, p. 67.

Cell lens-shaped. Theca weakly sculptured, with fine poroids. Inter-
calary striae narrow or very broad. Length ca. 40fL; breadth ca. 74-90fL.
Oceanic, but comes fairly close inshore occasionally.

Warm seas, Bosphorus, English Channel.
Paulsen regards it as a sub-tropical species seldom brought in by the

Gulf Stream in the North; but it also occurs in the Baltic, and is quite
common near Plymouth outside the Sound.

All the specimens, even the smallest from Plymouth, had 9 precingulars,
5 apicals, 3 antapicals and 9 postcingulars, and apparently Lindemann's
from the Bosphorus (advance reprint, 1923) is the same. These agree
with Stein's small form, which he believes to be young; but ours are
fully grown, as they have cysts inside. The form with 12 pre- and post-
cingulars and 7 apicals may thus be another species.

Genus Oxytoxum Stein (1883).

Cell elongated, club-shaped to spindle-shaped. Girdle deep and broad,
near to the front end so that the epitheca is shorter than the hypotheca.
Hypotheca often pointed; sometimes the epitheca also. Ventral area
short, often much reduced. No apical pore (with the possible exception
of O. Belgicae Meunier). Plate formula 5 apicals, 5 precingulars, 1 ant-
apical, or 5' 5" 5'" 1"". Theca with longitudinal or transverse ridges,
and often poroids. Very few in the Northern area.

,---,
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Species :-Oxytoxum sphaeroideum Stein, O. gladiolus Stein, O. scolopax
Stein, O. Milneri Murray and Whitting, O. diploconus Stein, O. Belgicae
Meunier, O. reticulatum (Stein).

OxytoxumsphaeroideumStein (1883).

Text-figure 44a.

Paulsen, 1908; Nordisches Plankton, pp. 68-69.

Hypotheca egg-shaped, behind pointed or blunt. Precingulars sharply
bent so that the seams lie in furrows. Epithec~ rounded or conical,:or

000
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FIG. 44.
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a. Oxytoxum sphaeroideum Stein.

(?) Size. From Paulsen, 1908; after Stein.
b. Oxytoxum gladiolus Stein.

(?) Size. From Paulsen, 1908; after Stein.
c. Oxytoxum scolopax Stein.

(?) Size. From Paulsen, 1908 ; after Stein.
d. Oxytoxum diploconus Stein.

(?) Size. From Paulsen, after Stein.
e. Oxytoxum Belgicae Meunier.

(?) Size. Kara Sea. After Meunier, 1910.
f. Oxytoxum reticulatum (Stein), Biitschli.

(?) Size. From Paulsen, after Stein.
g. Oxytoxum Milneri Murray and Whitting.

X 290. After Murray and Whitting.

with a furrow at the base. Theca with distinct poroids (or pores?) in
rows. Size 0).

South Atlantic species. Seldom found in the Gulf Stream region.
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Oxytoxum gladiolus Stein (1883).

Text-figure 44b.

Paulsen, 1908; Nordisches Plankton, p. 69.

Cell shaped like a tusk. Hypotheca deeply conical, acutely or weakly
pointed. Epitheca round or pointed in front. Theca smooth. Small
species. Size (?).

South Atlantic species. Rare in the Gulf Stream region.

Oxytoxum scolopax Stein (1883).

Text-figure Mc.

Paulsen, 1908; Nordisches Plankton, pp. 69-70.

Cell spindle-shaped, acutely pointed at each end. Hypotheca very
long, ending in a thread-like point, with sometimes a swelling at the base
of the point. Epitheca bulbous, with a thin pointed apex. Length up
to 112ft. .

Tropical Atlantic. Rare in the north in the Gulf Stream region;
Mediterranean, Indian Ocean.

Oxytoxum Milneri Murray and Whitting (1899).

Text-figure 44g.

Paulsen, 1908; Nordisches Plankton, p. 70.

Cell spindle-shaped, pointed at both ends, the apical point abrupt.
Hypotheca conical, gradually merging into a blunt or acute point. Theca
with poroids (or pores?) and longitudinal ribs. Length up to 131ft.

Sub-tropical Atlantic, Mediterranean. Rare in Northern waters.

Oxytoxum diploconus Stein (1883).

Text-figure 44d.

Paulsen, 1908; Nm;disches Plankton, pp. 70-71.

Cell bi-conical. Hypotheca long and pointed; epitheca short and
pointed, with concave sides. Theca with numerous longitudinal ribs and
poroids (or pores?). Length ca. 64ft.

Southern Atlantic species. Rare in the Gulf Stream region in the North.

Oxytoxum Belgicae Meunier (1910).

Text-figure 44e.

Cell an elongated oval, with convex sides. Epi- and hypotheca conical.
Epithecaabout half as long as the hypotheca. Plates with fine punctures
and striations with smooth borders. Length (?).

Kara Sea. (Meunier.)
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Oxytoxumreticlllatum (Stein) Blitschli (1885).

Text-figure 44f.

Paulsen, 1908; Nordisches Plankton, p. 72.

Oell a long oval, pointed behind. Epitheca short, conical.
longitudinally striated and distinctly reticulated. Length (1).

Southern species. Seldom in the North.

Theca

Genus Ceratium Schrank.

Oell usually flattened dorso-ventrally, drawn out into hollow horns
(usually 3). Girdle left-handed, with lists. Theca composed of plates. Plate
formula 4' 5" 5'" 2"". Ventral area, of several plates, taking up the greater
part of the ventral face; the longitudinal furrow in its left side with
the flagellar pore. Epitheca with a long apical horn with an apical pore
at the top. Hypotheca is typically drawn out into two hollow side horns)
the left horn formed by the two antapical plates, the right formed by
the postoingulars 4 and 5. Ohromatophores numerous yellow plates.
Nutrition holophytic. Reproduction by cell division (fission), the theca
splitting obliquely and each half forming new plates. Ohain formation
may take place and, rarely, spore-formation. Supposed sexual repro-
duction has been described by Zederbauer (1904) and by Entz, jun.
(1907), in Ceratium hirundinella, and a few other doubtful cases have
also been noted. Division usually takes place at night and in the early
morning (see p. 147). Heteromorphic chains sometimes occur; that
is to say, the individuals at one end of the chain are quite different

. from those at the other.

Jorgensen (1910) has divided the Oeratia into four sub-genera-
Poroceratium, Bicuatium, Amphiceratium and Euceratium. The first
which has no apical horn, does not occur in our area. The species are
referred to his monograph (1911) for synonymy. For details of distribu-
tion of the Northern for~s, see Jorgensen (1908).

Species :-Sub-genus Biceratium.
Ceratium hirundinella (0. F. Miiller), C. candelabrum (Ehrenberg),

C. furca (Ehrenberg), C. lineatum (Ehrenberg), C. minutum Jorgensen.
Sub-genus Amphiceraiium.
Ceratium extensum (Gourret), C. fusus (Ehrenberg).
Sub-genus Euceratium.
Ceratium t'ripos (0. F, Mliller), var. Baltica Schlitt, forma subsalsa

Ostenfeld, forma hiemale Paulsen, var. Atlantica Ostenfeld, forma neglecta
(Ostenfeld), C. compressum Gran, C. azoricum Oleve, C. bucephalum
(Oleve), var. heterocampta Jorgensen, C. gibberum Gourret, forma
sinistra Gourret, C. platycorne v. Daday, C. lamellicorne Kofoid,
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C. macroceros (Ehrenberg), C. horridum Gran, C. longipes (Bailey),
C. arcticum (Ehrenberg) Cleve, C. reticulattlm (Pouchet) Cleve.

Sub-genus Biceratium (VanhOffen)Gran.

Cell with an apical horn (in all the Northern forms), two hind horns,
exceptionally three (C. hirundinella), normally shut at the tips, back-
wardly directed behind, parallel or diverging, the right smaller, seldom
curved, rarely shorter than half the left. Epitheca (including horn)
mostly much longer than the hypotheca, only in short and broad short
horned forms (C. candelabrum) as long or a little shorter.

Ceratiumhirundinella (0. F. MiiJler) (1786).

Plate XXX, figure 1, Text-figure 45a (see p. 144).

Paulsen, 1908; Nordisches Plankton, pp. 87-88.
Jorgensen, 1911, p. 14.

Cell strongly flattened dorso-ventrally. Apical horn long and thin
Two or three hind horns, usually three, the extra horn on the left. Theca
spiny and coarsely reticulate. Very variable species. Breadth* 42-800.
Resting spore triangular, with a spine at each angle (Text-figure 45a).

Fresh water; also in brackish water in the Baltic. Common through-
out Europe into Asia.

Entz, jun. (1924), has observed chain formation in this species, and
also describes interesting cases of the sticking together of two individuals
(" coupling ").

Ceratiumcandelabrum(Ehrenberg) (1859).

Plate XXX, figure 2, Text-figures 45b and 45c.

Paulsen, 1908; Nordisches Plankton, p. 88.
Jorgensen, 1911, p. 16.

Cell depressed, thick, broader than high. Epitheca merging rather
abruptly into a long apical horn which is sometimes curved, sometimes
straight. Hypotheca much depressed on the right, somewhat triangular.
Hind horns slightly diverging or nearly parallel. Girdle lists strongly
developed, with spines. Ridges and pores on the theca. Sometimes wing-
like lists. Very variable. Breadth 55-700..

* The breadth here and throughout the genus is the breadth across the
girdle, ventral view; the total length, when given is from the top of the
anterior spine to the hind end of the posterior horns, except when otherwise
stated.
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Widely distributed in all warm seas. Also rarely from Denmark,
Skaggerak, Atlantic.

The variety dilatata (Gounet) has the body strongly compressed,
much broader than high. All the horns usually long and bent (in the
type straight), the hind horns more or less diverging. In warm seas,
more widely distributed than the type. This variety forms chains, the
individual behind fitting into the one in front by the apical horn, which

a

e
FIG. 45.

a. Oeratium hirundinella (0. F. Muller).
With resting spore. After West, 1916.

b, c. Oeratium candelabrum (Ehrenberg).
b. Type. Berguelostrom. After Jorgensen.
c. var. dilatata, in chain.
Straits of Gibraltar. After Jorgensen.

d, e. Oeratium lineatum (Ehrenberg).
d. x 280. South of New York. After Jorgensen, 1913.
e. Bergen, Norway. After Jorgensen, 1913.
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fits into a special groove (Text-figure 45c). These chains are formed by
cell division, and the individuals hold together in this way with a loose
umon.

Ceratiumfurca (Ehrenberg).
Plate XXX, figure 3.

Paulsen, 1908; Nordisches Plankton, pp. 89-90.
Jorgensen, 1911, p. 17.

Cell elongat,ed. Epitheca evenly narrowing and drawn out into a
longer or shorter apical horn. Hind horns parallel or somewhat diverging,
the left longer and stronger than the right, which is about half the
length of the left. Both horns more or less sharp, commonly toothed,
the left most conspicuously. The type is regarded by Jorgensen as the
sub-species Berghii (Lemm.), which is the Northern form, the sub-species
eugrammum (Ehrenberg) occurring only in warm seas. Breadth (in type)
30-BOfL.

Temperate cold-water form. Northern temperate Atlantic to English
Channel, Baltic, Northern waters. Rare in Polar stream. .

Ceratiumlineatum (Ehrenberg) (1854).
Text-figures 45d and 45e.

Jorgensen, 1911, p. 22.
Ceratium tripos f. lineata Paulsen, 1908; Nordisches Plankton,

pp.88-89.

Small species, much longer than broad, the girdle a little behind the
middle. Epitheca triangular, with nearly straight sides, which usually
make an angle of about 55° with one another. Apical horn prod,uced,
somewhat narrower at the apex, long. Hypotheca trapezoidal. Hind
horns straight, more or less diverging to almost parallel, the right i-I
the length of the left. Theca with conspicuous lines and pores: Breadth
25-47 fL.-

Northern form of the temperate and cold Atlantic. Common on the
European coast, especially in the North Sea and Norwegian Seas; also
on the American side north of the Gulf Stream.

The species recorded from Plymouth in 1917 (Lebour) is C. minutum.

Ceratiumminutum Jorgensen (1920).

Plate XXX, figure 4.

Ceratium eugrammum Kofoid, 1907b.

Very small species. Epitheca in ventral view, somewhat triangular
and abruptly narrowing to a slender, usually straight apical horn. Hypo-
theca tapering, with almost straight or slightly convex sides. Hind horns

L
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nearly parallel, usually very slightly diverging, the longer one (the left)
shorter than the hypotheca, the right about half the length of the left:
both acute and slightly denticulated. Breadth 23-35fL, usuaHy 25-28fL.
Theca with ridges and lines and distinct pores.

Pacific from Alaska to San Diego, English Ohannel (Plymouth), coast
of Brittany to Straits of Gibraltar, Mediterranean.

Kofoid's figure from the Pacific has much slenderer horns than the
Plymouth specimens. This species occurs sometimes in numbers at
Plymouth and 'outside.

Sub-genus Amphiceratium (Vanhoffen).

Oelllong and narrow; not, or only slightly, flattened dorso-ventrally.
Right hind horn very small, often rudimentary or absent, the left very
long and strongly developed, so that the hypotheca with the horn is
about as long as the epitheca with the apical horn, sometimes still longer.
Horns normally closed at the tips.

Ceratiumextensum (Gourret).

Text-figure 46a.

Paulsen, 1908; Nordisches Plankton, p. 91.
Jorgensen, 1911, p. 28.

Very long species. Epitheca long and narrow, gradually merging into
a long straight, narrow apical horn. Right horn absent. Breadth 23-30fL.
Total length more than a millimetre, as long as 1.75 mm. or more.

Warm waters. Rarely in the Northern Atlantic.

Ceratiumlusus (Ehrenberg) (1859).
Plate XXXI, figure 1.

Paulsen, 1908; Nordisches Plankton, pp. 90-91.
Jorgensen, 1911, p. 29.

Epitheca long and regularly narrowing into a long apical horn almost
evenly broad or narrowing towards the apex, usually regularly and
weakly bent towards the dorsal side, sometimes straight. Hypotheca
narrowed, longer than broad. Left hind horn long, usually bent dorsaHy
distinctly but regularly, seldom quite straight. Right horn rudimentary
or absent, mostly forming a short point, rarely appearing as a short
narrow pointed horn. Breadth 15-30fL. Total length 300-600fL.

Northern seas, very common." Also a narrow smaller form in warmer
seas.

This species is one of the commonest organisms 'causing phosphor-
escence in the sea.
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FIG. 46.

a. Ceratium extensum (Gourret).
x 100, Gibraltar. After Jorgensen, 1913.

b. Ceratium tripos (0. F. Muller), chain formation.
Baltic. After Lohmann, 1908.

c. Oeratium tripos, var. Baltica f. hiemale Paulsen.
x 66.6, Kattegat. After Paulsen, 1908.

d. Ceratium tripos, var. Baltica f. subsalsa.
x 186.6, Bergen. After Jorgensen, 1913.

Ceratium fusus is widely distributed in the Channel. Gough (1905)
made some exceedingly interesting observations on the division and rate
of growth. He took a series of samples 10 miles S.W. t S. of the Eddy-
stone, July 1st and 2nd, 1903, at intervals of two to three hours.

"Until 11 p.m. all the specimens observed had both horns fully
developed and nearly equally long. At 12.55 a.m. one individual in
every 160 had very recently divided; the others were still unchanged.
At 3.30 a.m. 70% of the specimens present had one long and one short
horn; in other words, about half the individuals present at 1 a.m
(53.8%) must have recently divided. After 7 a.m. no further new
divisions were observed, and the new horns were longer than those seen
in the previous sample. At 9.30 a.m. all specimens seen had both horns
of equal growth. The rate of division for each cell would thus be once
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every two days under favourable circumstances. The 1st of July had
been a hot day. It would be interesting to know if the cell division of
O. fusus always takes place at midnight, and how rapid the rate of
growth is at other times of the year."

Gran (1912), in Murray and Hjort's" Depth of the Ocean," p. 374,
makes similar observations with Oeratiurn tripos, and it appears to be
fully established that Ceratium divides at night.

In a more recent paper Allen (1922) brings evidence to show that
" whereas diatoms generally tend to reproductive activity at night. . .
dinoflagellates are not thus inclined."

Sub-genus Euceratium Gran.

Cell broad, more or less flattened. Always two hind horns present, of
which at least one, but almost always both, are bent forward. The right
horn is rarely much reduced, usually about the same length as the left,
sometimes longer. The cell is typically anchor-shaped. Horns may be
(1) normally closed at the tips or (2) normally open at the tips.

(1) HORNS NORMALLY CLOSED AT THE TIPS.

Ceratiumtripos O. F. Mii1ler (1777).

Plates XXXII, a, band c; XXXIII. Text-figure 46, b, c and d.

Paulsen, 1908; Nordisches Plankton, pp. 77-80.
Jorgensen, 1911, p. 35.

Fairly large species. Body about as broad as it is long. Epitheca
rather flattened, commonly almost twice as broad as it is long, the left
side contour a little convex, the right strongly so. Hypotheca as long as
the epitheca or a little longer, the left side contour usually more or less
;strongly concave. All the horns strong, the apical horn usually broader
below than the others, and the right hind horn usually conspicuously
more weakly developed than the left. Hind horns at the apex diverging
somewhat, but the right least. Sometimes the right horn is parallel with
the apical horn or, rarely, somewhat converging towards it. The left
horn can also be parallel with the apical horn or converge slightly towards.
it. Plate structure very strong. Usually the theca has strong longi-
tudinallines, often anastomosing. Pores conspicuous. Lists may also
be present. Very variable species. The hind horns closed at the' tips,
which are pointed. Jorgensen divides O. tripos into two common
varieties: -

Variety 1. Baltica Schlitt (1892).

Hind horns conspicuously unlike, diverging, the right smaller, mostly
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about as long as the body, at the base more or less abruptly bent, especially
the right, in the distal part almost in a straight line and nearly parallel
with the apical horn. The left hind horn longer and stronger, mostly
regularly bent, diverging from the apical horn. Hind margin of the cell
a little swollen or almost a straight line. Breadth 60-80p, or rarely more.

Very common in the Northern Atlantic, Baltic, Kattegat and Skag-
gerak, North Sea, Norwegian Seas, English Channel. Also North American
coast in cold water, east and west of the Florida stream.

Two.forms are differentiated of this variety :-

(a) Forma subsalsa Ostenfeld (1903)
(var. subsalsa Paulsen, 1908, p. 79).

Hind horns conspicuously unlike, parallel or a little converging; the
right smaller, longer than the body, bent from the base, in the distal part
a straight line, and often converging somewhat towards the apex or
parallel with it. Left hind horn of the same shape, with the apex parallel
with the apical horn, slightly converging. Hind margin of the cell at
most a straight line, not conspicuously swollen. Breadth 72-74p,.

Distribution-as in var. Baltica.
~

(b) Forma hiemale Paulsen (1907) (1908, p. 80).
" "Jorgensen, 1911, Text-figure 66c.

Like the preceding form, but with longer hind horns, which are paralle
with each other in front or a little converging, but otherwise can be
differently directed. The apices of the hind horns are often somewhat
bent out.

Distribution like the preceding form. On the Norwegian coast in
winter and early spring.

Variety 2. Atlantica Ostenfeld (1903).
Plate XXXIII.

Paulsen, 1908, p. 78.
Jorgensen, 1911.

Hind horns usually of the same size, similarly bent as in the preceding
form, more or less diverging at the apices. The right hind horn is dis-
tinctly longer than the body, at the tip parallel with the apical horn or
usually a little diverging, the left also parallel or diverging. Sometimes,
but rarely, is the right hind horn longer than the left, but then usually
distinctly narrower. Hind contour convex and swollen. Many different
forms, partly with long apical horns and short hind horns, partly with

~------
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short apical and relatively long hind horns. Also the width between the
tips of the hind horns varies much, and these forms show a great variation
in the presence of wing-like lists.

The chief form is neglecta (Ostenfeld) Paulsen.
Hind horns slightly dissimilar, the right somewhat smaller. Hind

contour of the cell almost imperceptibly merging into the horns, convex.
Apical horn very broad at the base and with several large toothed wing-
like lists. This is possibly to be regarded as an old large form. Breadth
75-93fL.

Var. Atlantica and f. neglecta very
Norih Atlantic, Norwegian west coast,
Plymouth.

Ohain formation is common in Ceratium'tripos, and it is in this species
that the heteromorphic chains are most conspicuous. A Ceratium tripos
of the ordinary form divides up into a chain, gradually forming indi-
viduals less and less like itself until the end cell is more like a stunted

Cen~tiumfurca. A chain of such individuals shows a typical C. tripos
at the base, gradually merging through forms like C. lineatum and finally

. to a form like a stunted C.furca. These latter are apparently distinguish-
able from such true species as C. lineatum, C. furca and their allies (see
Jorgensen, 1911, p. 38), as they bear the marks of division, are thicker
in the body, and the hind horns, especially the right, are strongly directed
ventrally. Also the structure of the plates is different.

These forms are known especially from waters of a low salinity such
as the Baltic (Lohmann, 1908). They are regarded by Jorgensen as prob-
ably degenerate forms.

commonly distributed .in the
English Ohannel. Oommon at

Ceratiumcompressum Gran (1902).

Text-figure 47a.

Paulsen, 1908; Nordisches Plankton, p. 8l.
Jorgensen, 1911, p. 39.

. Oellstrongly flattened; all the horns in about the same plane. Epitheca
high, with weakly convex to almost straight sides, which make an un-
usually acute angle with one another (about 60° or less), gradually
merging into a very strongly developed broad apical horn. Hind horns
broad, equally bent, narrowing towards the tips, where they are nearly
parallel, but the left horn diverges a little from the apical horn, while
the right usually converges slightly. Right hind horn smaller than the
left. Theca with numerous strong ridges irregularly anastomosing;
strong spine lists along the apical horn, and smaller lists on the hind
horn and the hind margin. Breadth 56fL.

Rare; temperate North Atlantic, Norwegian Seas.
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a b

FIG. 47.

a. Oeratium eompressum Gran.
X 280, Norwegian Sea. After Jorgensen.

b. Oeratium bueephalum (Cleve).
(?) Size. West coast of Norway. After Jorgensen, 1899.

e. Oeratiu;m bueephalum var. heteroeampta Jorgensen.
(?) Size. West coast of Norway. After Jorgensen, 1899.

Ceratiumazoricum Cleve (1900).

Text-figure 48.

Paulsen, 1908; Nordisches Plankton, p. 76.
Jorgensen, 1911, p. 47.

Cell short, with short horns. Hind margin rounded and merging
gradually into the hind horns which are bent ventrally, the right smaller

FIG. 48. Oeratium Azoricum Cleve.
x 250. Ventral side view. After Cleve.

than the left. Total length (from tip of apical horn to base of hypotheca)
88-130fL.

Sub-tropical seas, occasionally brought into the north.

Ceratiumbucephalum (Cleve) (1897).
Text-figure 47, band c.

Paulsen, 1908; Nordisches Plankton, pp. 76-77.
Jorgensen, 1911, p. 47.

Rather small species, body longer than broad. Epitheca rather long,
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with convex sides. .Apical horn very long, straight or curved at the base,
usually narrowing towards the tip. Hypotheca not, or a little, shorter
than the epitheca; hind margin merging into the hind horns, which are
strong and of the same size, or the right usually a little smaller, both
much bent, nearly straight at the tips, sometimes longer, sometimes
shorter, but never reaching to the tip of the apical horn. All three horns
lie in about the same plane and converge usually distinctly at the apices.
Two of the horns are rarely parallel. Sculpture of the theca usually not
distinct, but there are often low lists along the apical horn, and short
irregularly bent longitudinal lists on the body. The sides of the apical
horn and the outside of the hind horns are often toothed, but never on
the hind margin. Breadth 54-64fl-. Greatest length (from tip of apical
horn to end of hypotheca)240fl-. .

Northern temperate species. North Sea and Norwegian Seas, Skag-
gerak and Cattegat, English Channel. Also in the northern and eastern
part of the Florida Stream and coast of America.

Var. heterocampta (Text-figure 47c) Jorgensen, 1899 (Oeratium hetero-
camptum Paulsen, 1908, pp. 76-77). Like the type, but with the right
hind horn so strongly bent inwards that the length is almost perpen-
dicular to the apical horn. Length ca. 176fl-.

Warm seas. Common on the west coast of Norway.

Oeratiumgibberum Gourret (1883).

Text-figure 49a-49c.

Paulsen, 1908; Nordisches Plankton, p. 75.
Jorgensen, 1911, p. 49.

Large but short-horned species with thick body, little flattened.
Epitheca low, left margin almost straight. Apical horn more or less bent
below to the left, then almost straight, rather long, narrower towards the
tip, provided below with short wing-like lists, which are often strengthened
by transverse ribs. Hypotheca much longer than the epitheca, with a
very oblique left margin. Hind margin strongly convex and more or less
swollen out, the swelling nop merging into the horns. Left hind horn
strong, regularly bent at th~ tip, almost parallel with the apical horn.
Right hind horn weaker and usually shorter, of very variable form;
always strongly bent forwards and ventrally, from the base outwards,
then bent dorsally, either almost straight and more or less converging
towards the apical horn, or strongly and obliquely bent t9wards it or
even sometimes behind it. Structure of theca very variable; large pores
and irregularly anastomosing lists, which are either high and form few
large meshes, or more rarely are numerous and form small reticulations.



GENUS CERATIUM 153

b c

FIG. 49. Oeratium gibberum Gourret.

a. From Florida stream, East American coast.

}
b. var. sinistra, East coast of Spain.. After Jorgensen 1911.
c. (?) Size, var. sinistm, Gibraltar Straits.

The form sinistra of Gourret has the right hind horn first directed
ventrally, then bent towards the dorsal side and almost at a right angle
to the apical horn, or even behind it, again bent back at the thin tip.
Breadth 71-105fL.

Warm-water species, widely distributed. Seldom in the North and
English Channel.

Ceratiumplatycornevon Daday (1888).
Text-figures 50a and 50b (see p. 154).

Paulsen, 1908; Nordisches Plankton, pp. 74-75.
Jorgensen, 1911, p. 58.

Body much longer than broad. Epitheca long and narrow, with not
very convex sides. Hypotheca shorter than the epitheca, with straight
or weakly concave sides. Hind margin somewhat convex, on both sides
distinct from the horns. Apical horn rather long, straight or weakly bent,
narrow towards the tip. Hind horns very strongly developed, alike at
the base and at the body level bent forwartls into broad flat plates which
bend inwards on the inner side. Right hind horn from its origin directed
a little forward. The similar bases of the hind horns are very short,
much shorter than the very broad plate-like part. Sculpture usually
inconspicuous, but there are some longitudinal ridges, and on the
hind border spiny lists which run up the outside of the hind horns as far
as about the middle, like fine seams. Breadth 48-64fL.

Rare warm-water species, sometimes in the North brought by the Gulf
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a

FIG. 50.

Oeratium platycorne v. Daday.
a. x 280, Atlantic Ocean. After Jorgensen, 1913.
b. (?) Size. From Paulsen, 1908; after Daday.
c. Oeratium longipes (Bailey) Gran.

x 150. After Oster+feld, 1903.

Stream. In Paulsen's figure (1908) from v. Daday the left hind horn
is bifurcate.

Ceratiumlamellicorne Kofoid (1908).

Plate XXXIV, figure 1.

Jorgensen, 1911, p. 58.

Very similar to C. platycorne. Epitheca not so narrow; hind horns
narrower, similar at the base for a fairly long way, then broadening, but
usually only to 1i-2 as broad as at the base. These broad parts of the
hind horns have their inner margins rather far away from the body,
usually only a little longer to twice as long as the narrow base. Apical
horn at the base not specially broad. The left hind horn is at its origin
only slightly directed behind. Sometimes the left hind horn is bifurcate
and then correspondingly broadened. Structure sometimes very strong;
distinct pores and rather numerous strongly developed bent ridges. Wing-
like lists frequent. Horns usually short. Breadth 42-51fL.
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South and North Atlantic, Azores, South-west Spain, Mediterranean,
Indian Ocean, South Africa, California. A rare visitor in the North.
Found occasionally at Plymouth.

(2) HORNS NORMALLY OPEN AT THE TIPS.

Ceratiummacroceros (Ehrenberg) (1840) Cleve.
Plate XXXV-.

Paulsen, 1908; Nordisches Plankton, pp. 81-82.
Jorgensen, 1911, p. 63.

Medium-sized, long-horned species, the side horns open at the tips.
Body very thick and concave, longer than broad. Epitheca not very
deep, broad and depressed, with concave sides. Hypotheca somewhat
longer than epitheca, with strongly oblique left side. Hind margin almost
straight, on both sides making an oblique angle with the hind horns.
Apical horn long, broad at the base, straight or slightly bent. Hind
horns first diverging behind, then rather suddenly bent. forward, diverging
more or less from one another and from the apical horn; later they make
a broad bow and are at the tips nearly or quite parallel with the apical
horn. The right hind horn has its origin somewhat behind the girdle and
is strongly ventrally directed. Theca sculpture strong, rather numerous
irregularly bent longitudinal ridges and large pores. At the bends the
hind horns are usually heavily toothed. Breadth 45-57 fL.

A temperate Northern species, rather widely distributed in the North
Atlantic, especially in the North Sea and neighbouring waters (Skaggerak,
Kattegat), Norwegian Seas, English Channel. Also in the colder waters
on the American side.

Sub-species Gallicum Kofoid is a smaller and slenderer species occurring
In warmer seas.

Ceratiumhorridum Gran (1902).

Plate XXXIV, figure 2.

Oeratium intermedium Paulsen, 1908; Nordisches Plankton, p. 83.
Oeratium intermedium Jorgensen, 1902, 1911, p. 83.
Oeratium horridum Jorgensen, 1920.

Rather small or medium-sized species, short-horned and robust.
Epitheca deeply triangular, with weakly convex sides. Hypotheca rather
longer than the epitheca. Hind margin distinctly indented on the right,
not distinctly on the left, almost straight or slightly convex, on the right
making a more or less distinct angle with the hind horn. Apical horn
in the lower third strongly developed and often slightly bent, usually
straight towards the tip. Left hind horn directed obliquely to the left
behind, then bent forward and either converging or diverging from the
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apical horn. The right hind horn from its origin slightly directed behind,
then bent forward and running nearly parallel to or slightly diverging
from the apical horn. Theca sculpture not very apparent, but sometimes
there are irregular ridges usually heavily toothed along the bends of the
hind horns and the apical horn. Very variable species. Jorgensen (1911)
includes several forms hitherto regarded as separate species under the
name O. horridum, which Gran divides into a Northern and a Southern
form. The present description refers to the Northern form, which
amongst others includes Paulsen's formfrigida and O. batavum. Breadth
42-47{L-

A Northern temperate form from the English Channel to the north of
Norway, North Sea, Skaggerak, Baltic, Norwegian Seas. .

Paulsen (1907) describes a long-horned formfrigida in spring from the
North Sea and the Kattegat.

Ceratiumlongipes (Bailey) (1854) Gran.

Plate XXXI, figure 2, Text-figure 50c.

Paulsen, 1908; Nordisches Plankton, pp. 85-86.
Jorgensen, 1911, p. 84.

Medium-sized or rather small species, with strongly bent apical horn.
Epitheca almost triangular, with strongly convex left and less convex
right side. Hypotheca longer than epitheca, usually distinctly broadened
behind, which gives the whole body a triangular appearance. Hind
margin usually not, or very little, sunk in, the left more distinctly than
the right coming off at an angle from the hind horn, usually a little
convex. All horns strong, towards the tips very narrow, open. Apical
horn more or less strongly bent. Left hind horn first obliquely directed
behind, then similarly bent forward. The right hind horn usually a little
longer, at its origin directed almost straight, then quickly bent forward.
The tips of the apical and right horns usually about parallel or con-
verging slightly; the tips of apical and left horn diverging. The hind
horns are usually shorter than the apical. Theca sculpture usually strong,
numerous coarse ridges and pores present. Along the apical horn and
the convex outer parts of the hind horns the lists are more or less toothed.
Very variable species. Breadth 51-57fL.

A North Atlantic form which inhabits the rather cold water mixing
between the Arctic Stream and the temperate water of the Atlantic.
English Channel northwards. Common at Port Erin, Isle of Man.

Jorgensen recognises two varieties :-'-var. Baltica Ostenfeld (1903),
a very large form with thick apical horn with toothed lists, and var.
'CentricosaOstenfeld (1903), which is more like O. horridum in some.
ways, but has the much bent apical horn.



GENUS CERATIUM 157

Ceratiumarcticum (Ehrenberg) Cleve.

Plate XXXI, figure 3.

Paulsen, 1908; Nordisches Plankton, pp. 86-87.
Jorgensen, 1911, p. 85.

Medium-sized species with horns very far apart, otherwise similar to
C. longipes. Body as broad as long, or even a little broader. Epitheca
with very convex sides. Hypotheca much longer than the epitheca, left
side almost straight, not obliquely placed, but parallel to the girdle and
about parallel to the lower part of the apical horn. Hind margin some-
what convex, not sunk in. The apical horn strongly bent as in C. longipes.
Left hind horn at the base obliquely directed behind (but less obliquely
than in C. longipes), uniformly bow-shaped, but rather slightly bent.
Right hind horn springing almost straight, but bent forward slightly.
Apical horn strongly bent. The three horns strongly diverging, the
apical and right horn least. Theca sculpture generally very strong,
numerous irregularly bent ridges present. Along the apical horn and the
convex sides of the hind horns are usually relatively broad, spiny or
strongly toothed wing-like lists. On the hind margin are three usually
distinct, ridged lists, of which the left is the largest. Breadth 48-00fL.

Cold-water form. Common in the Newfoundland Bank, northern Nor-
wegian Seas and North Atlantic; rare on the west coast of Norway and
North Sea. Occasionally in the English Channel and Irish Seas. Also
rarely as far south as Gibraltar and the Azores, Japan.

Ceratiumreticu1atum(Pouchet) Cleve.

Text-figure 51 (see p. 158).

Paulsen, 1908; Nordisches Plankton, pp. 82-83.
Jorgensen, 1911, p. 86.

Large and very long-horned form. Body concave, about as long as
broad, or a little longer. Epitheca not very deep, rather low (short),
with slightly convex sides. Left side of the hypotheca nearly straight.
All three horns very long, slender, thin-walled and bent in different
directions, none lying in the body plane. Hind margin convex, on both
sides of the hind horns indented, but not forming a distinct angle with
them, not, or only slightly, sunk in. Apical horn nearly straight or rather
strongly bent, directed ventrally for the first third, then bent back. Left
hind horn at the base directed slightly behind, then strongly bent for-
wards, then nearly straight and converging towards the apical horn and
also ventrally directed. Right hind horns issuing from a little behind
the girdle, only directed at a right angle towards the apical horn, drawn
out to a slender end, usually directed dorsally and forward. Theca
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FIG. 51. Oeratiurn reticulaturn (Pouchet) Cleve.

x 186. English Channel. From drawing by Mrs. Sexton.

reticulated by large crossing ridges. Proximal part of the hind horns
usually with spiny lists and a large spiny list along the hind margin.
Breadth 75~85fL'

Warm-water species. Atlantic, Indian Ocean, Mediterranean, Florida
Stream, English Channel.

Jorgensen recognises two forms: f. contorta Lemmermann (1900)
and f. spiralis Kofoid (1907).

FORMS WITH NO APPARENT GIRDLE.

Genus PodolampasStein.

Cell somewhat pear-shaped. In front drawn out into a more or less
distinct apical horn that ends in an apical pore. Girdle not apparent,
but probably fused with the adjacent precingular plates. In the ventral
area lies the flagellar pore. Two strong antapical spines support trans-
verse wings, the left being the continuation of the wing of the ventral
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area. The plates (Text-figure 53), as worked out by Kofoid (1909) for
P. elegans, are 2 apicals, 1 anterior intercalary, 6 precingulars, 3 post-
cingulars, 4 antapicals, or 2' la 6" 3'" 4''''. The Northern members of
the genus have not been so minutely investigated. Pores highly differ-
entiated and correlated, with much internal differentiation and dis-
tribution and movements of the plasma.

Species :-Podolampas palmipes Stein, P. bipes Stein.

Podolampaspalmipes Stein (1883).

Text-figure 52a.

Paulsen, 1908; Nordisches Plankton, p. 92.

Cell a long pear-shape, narrow, in front gradually narrowing into a
slender horn. Left antapical spine much longer than the right. Wings
of the spines fused with one another. Transverse seam (representing the
girdle) often broad. Length ca. 80-100fL.

a.

FIG. 52.

a. Podolampas palmipcs Stein.
. Left, after Stein. Right, after Schutt.

b. Podolampas bipcs Stein.
After Stein.

c. Blcpharocysta splcndor-maris Ehrenberg.
After Stein.
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Sub-tropical, Atlantic species, often brought to the North by thl; Gulf
Stream.

Podolampasbipes Stein (1883).

Text-figure 52b.

Paulsen, 1908; Nordisches Plankton, pp. 92-93.

Cell broadly pear-shaped, in front slightly drawn out into a short horn.

~
~

FIG. 53. Diagram of Podolampas elegans, showing plates.

After Kofoid, 1909.

Antapical spines about equal, the wings not fused. Intercalary striae
broad. Length ca. 86-107 fl.

Tropical species. Pacific and Indian Oceans, Mediterranean. Seldom
in the North, as far as the Bay of Biscay.

Genus Blepharocysta Ehrenberg.

Cell circular to ellipsoidal. Girdle apparently absent as in Podolampas,
but probably fused with the precingulars. No furrow. Ventral area with
furrows between which is the flagellar pore. Plate formula: 2 apicals, 1-2
anterior intercalaries, 6 precingulars, 3 postcingulars, 3 0) apicals, or
2' 1-2a 6/1 3'// 3//// (n.

One species :-Blepharocysta splendor-maris Ehrenberg.

Blepharocystasplendor-marisEhrenberg (1873).

Text-figure 52c.

Paulsen, 1908; Nordisches Plankton, p. 93.

Cell oval. Ventral area narrow. Oar-like processes conspicuous at the
antapex. Theca punctured. Intercalary striae broad. Length ca. 52-
56fL.

IVarm seas. Stein records it from Heligoland.
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APPENDIX

METHODS OF COLLECTING AND EXAMINING
DINOFLAGELLATES

To collect marine dinoflagellates a tow-net is used made of very fine silk
(180 strands to the inch), the catch being rinsed into a glass jar and
examined alive under the microscope. The naked forms do not bear
preservation as a general rule, as they are excessively delicate; but those
which possess a theca can be preserved in 5% formalin or in Fleming's
solution "(by adding 10 cc. of strong Fleming solution-15 vols. 1%
chromic acid, 4 vols. 2% osmic acid, 1 vol. glacial acetic acid-to 250 cc.
{)fthe sample).

A very good way of collecting the smaller species is to take a dip in
the sea with a glass bottle and centrifuge part of it. A small hand
centrifuge is quite sufficient for this purpose. The centrifuge tubes should
be pointed at the ends, so that the bulk of the water may be poured away
after centrifuging, leaving at the base of the tube the solid matter,
including any dinoflagellates, which may then be pipetted off on to a
glass slide. Each tube should hold about 10 cc., two or four being used
at one time, and the sample centrifuged for from 5-10 minutes.

Special water bottles are used for procuring specimens of sea-water
from various depths.

The water up estuaries may often be green or brown from the presence
of dinoflagellates, which can then be collected in thousands by one dip
with a cup or small jar.

On sandy beaches green or brown patches left by the tide should be
examined for the sand-loving forms, which may occur in millions in such
situations.

All material should be examined first alive whenever possible. This
is the only satisfactory method for the naked forms, and examination of
the samples should be. undertaken as soon as possible after capture, as
they are so delicate that the smallest accident kills them, and ..,-eryoften
a specimen whilst under observation will collapse altogether.

For examination of the plates of the thecate forms the specimens
should be treated with a suitable reagent to clear away the cell contents
and, if possible, loosen the plates from one another. Eau de Javelle is
.good for this; caustic potash is also used. Stains may be used with the

!II

""
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potash or separately, aniline dyes being best. Personally I have found
Trypan Blue, used alone, to be excellent. It stains the theca a clear blue
and shows up the sutures between the plates in a perfect manner,
esp ecially in the thin-walled species such as Kryptoperidinium foliaceum,
where no structure can be made out at all without treatment.

Simple cultures of holophytic dinoflagellates can be made in filtered
sea-water, using Petri dishes or small flasks. Oxyrrhis can be cultured
by giving it diatoms (Nitzschia) to eat. The colourless forms are usually
more difficult, although small purely saprophytic species will live and
multiply if given a small piece of decaying matter, such as a piece of
mollusk.

Some species can be kept for days in a drop of water if prevented
from drying up, and much of the life-history of such forms as Gymno-
dinium lunula can be followed through various phases of division.
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PLATE I

FIG. 1. Exuviella marina Cienk.

(a b) 36fL long, Plymouth Sound. (c) 42fL long, Port Erin,
Isle of Man. (d) Port Erin, Isle of Man, encysted and
dividing.

FIG. 2. Exuviella compressa (Bailey).
34fLlong, Plymouth Sound.

Ostenfeld.

FIG. 3. Exuviella perforata Gran.
22fL long, Plymouth Sound. (a) side view.
view. (c) anterior end, much enlarged.

(b) ventral

FIG. 4. Exuviella apora Schiller.
Yealm Estuary, near Plymouth. (a) and (b) 16fLlong; side
and ventral views. (c) 22fL long. Alive.

.
FIG. 5. Prorocentrum micans Ehrenberg.

37fL long, Plymouth Sound. (a) side view.
(c) right valve, showing sculpture.

FIG. 6. Oxyrrhis marina Dujardin.

33fL long. From culture in Plymouth Laboratory. (a)
ventral. (b) side view. (c) from below. (d) dividing.
(e) containing Nitzschia. .

(b) dividing.
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PLATE II

FIG. 1. Amphidinium Klebsi Kofoid and Swezy.

36fL long, Cullercoats Beach, Northumberland.

FIG. 2. Amphidinium Herdmanni Kofoid and Swezy.
(a) 30fL long, Cullercoats Beach, ventral view. (b) Culler-
coats Beach, dorsal view. (c) 33fL long, Port Erin, Isle of
Man.

FIG. 3. Amphidinium latum n.sp.
19fLlong, Sea water from Cullercoats, Northumberland.

FIG. 4. Amphidinium scissum Kofoid and Swezy.
56fL long, Port Erin, Isle of Man.

FIG. 5. Amphidinium britannicum C. Herdman.
5lfL long, Port Erin, Isle of Man.

FIG. 6. A. britannicum var. compacta.
37fL long, Port Erin, Isle of Man.

C. Herdman.
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PLATE III

FIG. 1. Amphidinium scissoides n.sp.
70fL long, off Eddystone Grounds, English Channel.

FIG. 2. Amphidinium crassum Lohmann.
28fL long, Plymouth Sound. (a) ventral view. (b) dorsal
view. (c) side view.

FIG. 3. .Amphidinium phaeocysticola n.sp.
42fL long, Plymouth Sound. (a) ventral view.
view. (c) side view.

(b) dorsa]

FIG. 4. Amphidinium pelagicum n.sp.
84fL long, 5 miles S.W. Plymouth.
(b) dorsal view. (c) side view.

(a) ventral view.

FIG. 5. Amphidinium eludens C. Herdman.

30fL long. Port Erin, Is]e of Man, side view.

FIG. 6. Amphidinium Kofoidi C. Herdman.
29fL long, Port Erin, Isle of Man, side view.
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PLATE IV

FIG. 1. Gymnodinium lunula Schiitt. .

Plymouth Sound. (a-c) division in round cyst: cyst SOfL
across. (d-f) semilunar cysts 130fL from tip to tip, showing
division. (g) free-swimming form 22fL long.

FIG. 2. Gymnodinium simplex (Lohmann).

7fL long, culture from sea water, Plymouth Sound.

FIG. 3. Gymnodinium minor Lebour.

2SfL long, Plymouth Sound, June, 1923.

FIG. 4. Gymnodinium pygmaeum n.sp.

14fL long, Station E2 (between English and French coast),
May, 1923.

FIG. 5. Gymnodinium rUbrocinctum n.sp.
52fL long, Plymouth Sound, June, 1923.

Fw. 6. Gymnodinium filum Lebour.
MfL long, Plymouth Sound, June, 1923.
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PLATE V

FIG. 1. Gymnodinium splendens n.sp.

54fL long, off Penlee, Plymouth.

FIG. 2. Gymnodinium conicum Kofoid and Swezy.
60fL long, Plymouth Sound.

FIG. 3. Gymnodinium Lebourii Pavillard.
lOOfLlong, Plymouth Sound.

FIG. 4. Gymnodinium minutum nom. novo
14fLlong, Yealm Estuary, near Plymouth.
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PLATE VI

FIG. 1. Gymnodinium rhomhoides Schiitt.
Plymouth Sound. (a) side view, 40/L long. (b) dorsal
view, 30/Llong. (c) ventral view, enclosed in cyst 42/Llong.

FIG. 2. Gymnodinium heterostriatum Kofoid and Swezy.
ca. 40/L long, Plymouth Sound.

FIGs. 3 (variety) and 4 (normal). Gymnodinium hyalinurn
n.sp.
39/L long, English Channel, Polperro, Looe. May, 1923.

FIG. 5. Gymnodinium achromaticum Lebour.
78/L long, Plymouth Sound.

FIG. 6. Gymnodinium abbreviatum Kofoid and Swezy.
84/L long, English Channel, Station Nl, at entrance to
English Channel, 10 metres. May, 1922.
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PLATE VII

FIG. 1. Gyrodinium falcatum Kofoid and Swezy.
84}-tlong, outside Plymouth Sound. Dec., 1921.

FIG. 2. Gyrodinium lingulifera n.sp.
39}-tlong, outside Plymouth Sound. May, 1923.

FIG. 3. Gyrodinium calyptoglyphe n.sp.
Plymouth Sound. July, 1923. (a) 30}-tlong, ventral view.
(b) 28}-tlong, side view.

FIG. 4. Gyrodinium glaucum (Lebour).
56}-tlong, off Eddystone Grounds. May, 1923.

FIG. 5. Gyrodinium bepo (Schlitt).
56}-tlong, Cawsand Bay, Plymouth. July, 1920.

FIG. 6. Gyrodinium britannia Kofoid and Swezy.
168}-tlong, off Rame Head, Plymouth.
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PLATE VIII

FIG. 1. Gyrodinium spirale (Bergh.).
98fLlong, Station E.2, half-way between Plyrp.outh and the
French coast. May, 1923, surface.

FIG. 2. Gyrodinium opimum (Schiitt).
50fL long, outside Eddystone grounds. May, 1923.

FIG. 3. Gyrodinium obtusum (Schiitt).
50fL long, Plymouth Sound.

FIG. 4. Gyrodinium pingue (Schiitt).
45fL long, Plymouth Sound.

FIG. 5. Gyrodinium crassum (Pouchet).
75fL long, Plymouth Sound.

FIG. 6. Gyrodinium cochlea n.sp.
55fL long, off Penlee Point, Plymouth. June, 1923.
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PLATE IX

FIG. 1. Oochlodinium Schuetti Kofoid and Swezy.
52fL long, Plymouth Sound.

FIG. 2. Oochlodinium helicoides nom. novo

36fL long, Eddystone, N.W. 1 mile. May, 1922.

FIG. 3. Oochlodinium helix (Pouchet).

32fL long, Plymouth Sound. July, 1923.
(b) dorsal. (c) side view.

(a) ventral.

FIG. 4. Oochlodinium pupa n.sp.
39fL long, Plymouth. July, 1923. (a) and (c) side views.
(b) ventral view.

FIG. 5. Oochlodinium vinctum Kofoid and Swezy.

42fL long, Eddystone W. by N. 3 miles, surface. (a) ventral.
(b) dorsal view.

FIG. 6. Oochlod%nium achromaticum n.sp.

43fL long, outside Plymouth Sound. May, 1923.

FIG. 7. Oochlodinium pulchellum Lebour.

35fL long, Plymouth Sound.

FIG. 8. Oochlodinium Brandti (Wulff).

56fL long, Plymouth Sound.
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PLATE X

FIG. 1. Torodinium robustum Kofoid and Swezy.
57fL long, outside Plymouth Sound. .

FIG. 2. Polykrikos Schwarzi Biitschli.
(a) lOOfLlong, Plymouth Sound. (b) nematocyst 19fLlong
from larger specimen, Plymouth Sound.

FIG. 3. Polykrikos Lebourae C. Herdman.
56fL long, Port Erin, Isle of Man.

FIG. 4. Protopsis simplex n.sp.

74fL long, Plymouth Sound.

FIG. 5. Nematodinium armatum (Dogiel).

Plymouth Sound. (a) 36fL long, free-swimming form,
ventral view. (b) 28fL long, encysted, dividing.

FIG. 6. Pouchetia polyphemus (Pouchet).

75fL long, off Eddystone.
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PLATE XI

FIG. 1. Phalacroma Kofoidi C. Herdman.

30-330 long, Port Erin, Isle of Man. (a) and (e)side views.

(b) ventral view. (c) one half, treated with trypan blue.

(d) showing theca after treatment with eau de Javelle.

(f) and (g)ventro-lateralview, slightlyanterior.

FIG. 2. Phalacroma pulchellum Lebour.

260 long, Plymouth Sound. (a) ventral. (b) side view.
(c)megacytic form. (d) treated with acid. (e) the two
halves separated.

FIG. 3. Phalacroma rotundatum (Clap.and Lach).

(a) 390 long, Plymouth Sound. (b) 480 long, lately
divided, Eddystone, S.W. 3 miles. (c) 450 long, Plymouth
Sound.

FIG. 4. Phalacroma irregulare n.sp.

55-560 long, Plymouth Sound. All lately divided with

megacytic border stillpresent. (a) with part of left longi-

tudinal list missing. (b) perfect longitudinal list. (c)
antero-ventral view.
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PLATE XII

FIG. 1. Dinophysis acuta Ehrbg.
54fL long, Plymouth Sound.

FIG. 2. Dinophysis acuminata Clap. and Lach.

Plymouth Sound. (a) 51fL long. (b) 3SfL long, showing
nucleus and chromatophores. (c) 44fL long, divltding.

FIG. 3. Dinophysis ovum Schiitt.

45fL long, English Channel.

FIG. 4. Dinophysis lenticula Pavillard.

43fL long, off Eddystone, near Plymouth.

FIG. 5. Dinophysis punctata Jorgensen.

33fL long, Plymouth Sound.

FIG. 6. Glenodinium danicum Paulsen.

2SfL long, Plymouth Sound.

FIG. 7. Protoceratium reticulatum Clap. and Lach.

Plymouth Sound. (a) and (b) 56fL long, ventral and dorsal
view. (c) 2SfL long, ventral view.
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PLATE XIII

FIG. 1. Goniaulax spinifera Clap. and Lach,
36fL long, Plymouth Sound. (a) ventral. (b) dorsal.

FIG. 2. Goniaulax unicornis n.sp.

28fL long, Plymouth Sound. (a) ventral. (b) dorsal.

FIG. 3. Goniaulax orientalis Lindemann.

28fL long, Plymouth Sound. (a) ventral.
(c) epitheca. (d) hypotheca..

(b) dorsal.

FIG. 4. Goniaulax polygramma Stein.

45fL long, Plymouth Sound. (a) and (c) ventral.
dorsal.

(b)

FIG. 5. Goniaulax Diegensl:s Kofoid.

56fL long, Plymouth Sound. (a) ventral,
(c) epitheca. (d) hypotheca.

(b) dorsal.
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PLATE XIV

FIG. 1. GoniauZax Tamarensis n.sp.
36,u long, Tamar Estuary, near Plymouth.
(b) dorsal. (c) epitheca. (d) hypotheca.

FIG. 2. GoniauZax triacantha Jorgensen.

42,u long, Yealm Estuary.

FIG. 3. GoniauZax poZyedra Stein.

42,u Jong, Plymouth Sound. (a) ventral.
(c) hypotheca. (d) epitheca.

FIG. 4. GoniauZax Zongispina n.sp.
56,u long, Plymouth Sound. (a) ventral.
(c) side.

(a) ventral.

(b) dorsaL

(b) dorsal.
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PLATE XV

FIG. 1. Diplopsalis lenticula Bergh.
40p,broad, outside Plymouth Sound. May, 1921. (a) apical
view. (b) antapical. (c) ventral. (d) dorsal. (e) side.

FIG. 2. Diplopeltopsis minor Lebour.

52p, broad, Plymouth Sound. Feb., 1921. (a) apical.
(b) antapical. (c) ventral. (d) dorsaL (e) side view.

FIG. 3. Peridiniopsis asymmetrica Mangin.

66p, broad, outside Plymouth Sound. May, 1921. (a) apical.
(b) antapical. (c) ventral. (d) dorsal. (e) side view.

FIG. 4. Peridiniopsis rotunda Lebour.
28p, broad, Plymouth Sound. June, 1921. (a) apical.
(b) antapical. (c) ventral. (d) dorsal. (e) side view.
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PLATE XVI

FIG. 1. Diplopsalopsis orbicularis (Paulsen).

42fL across, Plymouth Sound. (a) epitheca. (b) hypo-
theca. (c) ventral. (d) dobal. (e) abnormal epitheca.

FIG. 2. Kryptoperidiniumfoliaceum (Stein).
33fL long, Yealm Estuary, near Plymouth. (a) and (c)
ventral. (b) side. (d) dorsal. (e) epitheca. (f) hypo-
theca.

FIG. 3. Peridinium monospinum Paulsen.
40fL across, Plymouth Sound. (a) ventral. (b) dorsal.
(c) side. (d) epitheca. (e) hypotheca. (f) with spore
escaping. (g) details of longitudinal wing and spines.
(h) intercalary striae.
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PLATE XVII

FIG. 1. Peridinium avellana Meunier.

42fL long, Plymouth Sound. (a) ventral. (b) dorsal. (c)
epitheca. (d) hypotheca. (e) side view. (f) intercalary
striae.

FIG. 2. Peridinium Thorianum Paulsen.

57fL across, Plymouth Sound. (a) ventral. (b) dorsal.
(c) epitheca. (d) hypotheca. (e) and (f) various views on
smaller scale.
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PLATE XVIII

FIG. 1. Peridinium excentricum Paulsen.

45fL across, Plymouth Sound. (a) dorsal.
(c) epitheca. (d) hypotheca.

(b) ventral.

FIG. 2. Peridinium triqueta (Stein).
28fLlong, from culture in sea water, by Dr. Allen, Plymouth.
(a) ventral. (b) dorsal. (c) epitheca. (d) hypotheca.
(e) various stages in division. (f) showing cell contents.
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PLA TE XXXII

Oeratium tripos (0. F. Miiller).
var. Baltica Schlitt.

60fLbroad, 210fLlong, Plymouth Sound. (a) ventral view.
(b) and (c) showing plates (lesser magnification).
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PLATE XXXIII

Ceratium tripo8 (0. F. Muller).
var. Atlantica Ostenfeld.

forma neglecta (Ostenfeld)

270fL long, Plymouth Sound. Ventr.al view.

;
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PLATE XXXIV

FIG. 1. Oeratium lamellicorne Kofoid.

45fL across, Plymouth Sound. Dorsal view.

FIG. 2. Oeratium horridum Gran.

{jOfLlong, Plymouth Sound. Ventral view.
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PLATE XXXV

FIG. 1. Oeratium macroceros (Ehrenberg).
45fL broad, Plymouth Sound. Ventral view.
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INDEX

Numerals in ordinary type refer to the description of terms, species,
or text figures.

Adiniferidea, 2, 10, 12
AInoebophrya, 8, 9, 60
AInphiceratium, 142, 14-6
Arnphidinium, 6, 7, 8, 10, 17, 21, 34,

76
asymmetricum val'. britannica,

27
bipes, 22, 24, 29
britannicum, 22, 23, 27
britannicum val'. compacta, 27
crassum, 22, 31, 32
discoidalis, 22, 24, 30
eludens, 22, 32
emarginatum, 22, 24-, 30
extensum, 22, 24-, 30
flexum, 22, 27, 28
Herdmanni, 22, 23
Klebsii, 5, 22, 23, 26
Kofoidi, 22, 33, 76
Kofoidi val'. petasatum, 21, 76
latum, 22, 26
longum, 22, 24-, 32
manannini, 22, 24-, 34-,
operculatum, 22, 23, 24-, 26
operculatum val'. Steini, 23
ovoideum, 22, 23, 24-
ovum, 22, 24-, 29
pelagicum, 22, 32
pellucidum, 22, 24-, 28
Phaeocysticola, 22, 31
rotlmdatum, 4-5
scissoides, 22, 30
scissum, 22, 26, 31
semilunatum, 22, 24, 28, 33, 34-
sphenoides, 22, 24-, 30
Steini, 22, 23, 24-
testudo, 22, 24-, 29
vitreum, 22, 24-, 34-

Amphisolenia, 7, 11, 84-
globifera, 84-, 85
inflata, 84-, 85

Amylax lata, 96
Antapex, 2
Apex, 2

R*

Archaeperidinium, 105, 106, 107
monospinum, 107

Arenaciphilous, 7
Areole, 4-
Athecatoidae, 10

Biceratium, 142, 14-3
Blastodiniidae, 11, 73
Blastodinium, 11, 74-

hyalinum,74-
Blepharocysta, 11, 160

splendor maris, 159, 160

Ceratium, 5, 6, 7, 8, 11, 14-2
arcticum, 143, 157
azoricum, 143, 151
batavum, 156
bucephalum, 143, 151
bucephalum val'. heterocampta,

143, 151, 152
candelabrum, 142, 14-3, 14-4-
candelabrum val'. dilatata, 14-4-
compressum, 143, 150, 151
eugrammum,145
extensum, 142, 14-6, 14-7
furca, 142, 14-5, 150
furca sub-sp. eugrammum, 145
fusus, 142, 14-6, 14-7
gibberum, 143, 152, 153
gibberum f. sinistra, 143, 153
heterocamptum, 152
hirundinella, 7, 142, 143, 14-4-
horridum, 143, 155
intermedium, 155
intermedium f. frigida, 156
lamellicorne, 143, 154-
lineatum, 142, 144, 14-5, 150
longipes, 143, 154-, 156, 157
longipes val'. Baltica, 156
longipes val', ventricosa, 156
macroceros, 143, 155
minutum, 142, 14-5
platycorne, 143, 153, 154-
reticulatum, 143, 157, 158

24-5
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Ceratium-continued
reticulatum f. contorta, 158
reticulatum f. spiralis, 158
tripos, 142, 147, 148
tripos var. Atlantica, 142, 149
tripos var. Atlantica f. neglecta,

142, 150
tripos var. Baltica, 142, 148
tripos var. Baltica f. hiemale, 142,

147, 149
tripos var. Baltica f. subsalsa, 142,

147, 149
tripos f. lineata, 145, 150

Chain formation, in Ceratium, 142,
144, 147

in Goniaulax, 91
Chl~rophylC 4
Chromatophore, 4
Classification, 10
Cochlodinium, 8, 10, 61

achromaticum, 61, 63
archimedes, 61, 64
augustum, 65
Brandti, 61, 65
clarissimum, 63
faurei, 63
helicoides, 61, 62
helix, 61, 62, 63
pulchellum, 61, 65
pupa; 61, 63
Schuetti, 61, 62
vinctum, 61, 63

Coloured water, 8
Conica, section, 106, IlO, Ill, 118
Coolia, 11, 138

monotis, 138, 139
Cyst formation, 6, 8

Dimorphism, 6
Dinueridea, 2, 10, 17
Dinoflagellata, definition, 12
Dinophysidae, 7, 11, 27, 75
Dinophysis, 7, 8, 11, 21, 79

acuminata, 79, 80, 81
acuta, 79
arctica, 76, 79, 81
caudata, 79, 80, 82
hastata, 79, 80, 83
homunculus, 82
homunculus var. tripos, 82
lenticula, 79, 81
norvegica, 79, 80 .
norvegica var. crassior, 79
norvegica var. debilior, 80
ovum, 79, 81
ovum var. baltica, 81
punctata, 79, 81
rotundata, 78

Schuettii, 79, 80, 83
sphenoides, 80
sphaerica, 79, 80, 82
tripos, 79, 82
uracantha, 76, 79, 83
vertex, 81

Diplopelta, 100, 101
bomba, 45, 100

Diplopeltopsis, 7, 11, 102
minor, 100, 102

Diplopsalis, 7, 8, 9, 11, 99, 105
acuta, 102
caspica, 100
lenticula, 9, 99, 101, 102
lenticula f. minor, 102
minima, 100
pillula, 100
saecularis, 100

Diplopsalopsis, 11, 103
orbiculare, 103

Divergens, section, 107, IlO, 127, 129

Ectoplasm, 35
Endoplasm, 35
Entzia, 11, 102

acuta, 102, 103
Epicone, 2
Epitheca, 3
Erythropsis, 8, 17, 69, 73
Euceratium, 142, 148
Euperidinium, 105
Exuviella, 6, 7, 10, 13

apora, 13, 14
baltica, 13, 14, 15
bisimpressa, 14
compressa, 13
lima, 13
marina, 13
perforata, 12, 13, 14

Eye, 4

Flagellum, 2, 3
Food, 4, 5

Girdle, 2
Girdle plate, 3
Glenodiniidae, 11, 84.I Glenodinium, 11, 85

bipes, 84, 137, 138
danicum, 85, 86
foliaceum, 84, 104
gymnodinium, 85, 86, 87
inflatum, 88
monensis, 85, 86, 87
obliquun1, 85, 86, 87
ovatum, 94
trochoideum, 84, Il3
Warmingii, 85, 86, 87
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Goniaulax, 6, 7,8,11,91
apiculata, 91, 95
catenata, 91, 97, 98
diegensis, 91, 95
digitale, 91, 92, 93
fragilis, 91, 98, 99
Levanderi, 92
longispina, 94, 97
Mangini, 92
orientalis, 90, 91, 93
polyedra, 91, 93, 97
polygramma, 91, 94
scrippsae, 91, 93, 94
spinifera, 91, 92
Tamarensis, 91, 95
triacantha, 91, 96, 97
turbynei, 91, 93, 94
unicornis, 91, 92
vexans, 92

Goniodoma, 11, 90
lacustris, 90
Ostenfeldii, 90, 91, 93
polyedricum, 90

Groove, longitudinal, 2
" transverse, 2

Gymnodiniidae, 10, 20
Gymnodinioidae, 10, 17
Gymnodinium, 5, 6, 7, 8, 9, 10, 34, 35,

69
abbreviatium, 35, 48, 49
achromaticum, 35, 48
agile, 35, 39, 40
arcticum, 35, 46
conicum, 35, 43
filum, 30, 35, 42
fulgens, 43, 4{ 46, 49, 59
fusus, 51
glandula, 35, 39, 41
gracile, 35, 46, 49, 59
gracile var. exigua, 49
grammaticum, 35, 38, 39
helix, 61, 62
heterostriatum, 35, 47
hyalinum, 35, 48
incertum, 35, 39, 41
Lebourii, 35, 43, 44, 45
Lohmanni, 35, 50
lunula, 9, 35, 36, 162
marinum, 35, 39
minor, 35, 38
minutum, 35, 45
monas, 40
opimum, 57
pellucidum, 35, 46
placidum, 35, 39, 40
pseudonoctiluca, 35, 43, 44
punctatum, 35, 50
pygmaeum, 35, 38

INDEX 247

pyrocyctis, 35, 45
rhomboides, 5, 7, 35, 47, 48
rubrocinctum, 35, 42
rubrum, 42
simplex, 35, 37
spirale, 56
spirale var. bepo, 55
spirale var, obtusa, 57
spirale, var. pinguis, 58
splendens, 35, 43
teredo, 66
tintinnicula, 35, 50
triangularis, 35, 50
variabile, 35, 39, 41
vestificii, 30, 35, 50
viridis, 43
Wilczeki, 35, 46, 49

Gyrodinium, 7, 8, 9, 10, 51, 69
bepo, 51, 55
britannia, 8, 51, 56
calyptoglyphe, 51, 52
capsulatum, 52
cochlea, 51, 59
concentricum, 51, 60
contortum, 57
cornutum, 51, 60
crassum, 51, 58
cuneatum, 51, 53, 59
falcatum, 51
fissum, 51, 53, 54
fucorum, 51, 60
fusiforme, 51, 60
fusus, 51
glaucum, 7, 30, 50, 51, 54, 55
grave, 51, 53, 59
lachryma, 51, 53, 60
Lebourae, 51, 53
lingulifera, 51, 52
longum, 51, 61
obtusum, 51, 57
opimum, 51, 57
ovatum, 51, 61
pingue, 51, 58
prunus, 51, 52, 53
spirale, 51, 56, 59

Haplodinium, 6, 12
Hemidinium, 6, 10, 20

nasutum, 20
Heterocapsa triqueta, 109
Het~romorphic chains, 142
Holophytic nutrition, 4
Holozoic nutrition, 4
Humilia, section, 107, 1l0; 126, 127.

129, 132
Hypocone, 2
Hypotheca,3
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Intercalary areas, 4
striae, 4

Kryptoperidiniwn, 11, 84, 104
foliacewn, 6, 104, 137, 162

Laevigella, 51
Leucoplast, 5
Lineadiniwn, 35
List, longitudinal, 5

" transverse, 5
Lobe, tentacular, 19
Luminescence, 8, 69, 147

Megacytic stage, 12
Melanosome, 69
Metaperidinium, 3, 6, 105, 106, 1l0,

123
Micron, 2
Minuscula, 11, 84, 137

bipes, 137, 138

Nematocyst, 4, 64, 67, 71
Nematodinium, 8, 11, 71

armatwn, 71, 72
Neritic species, 7
Nitzschia closteriwn, 19, 37, 39, 162
Noctiluca, 4, 18, 68

scintillans, 69
Noctilucidae, 10, 68
Nucleus, 2
Nutrition, 4

Oceanic species, 7
Oceanica, section, 106, 1l0, ll9, 121,

127
Ocellus, 69, 70, 71
Ornithocercus, 7
Orthoperidiniwn, 6, 104, 105, 106,

107, 1l0, III
Oxyrrhis, 6, 10, 17, 18, 19

marina, 19
Oxytoxwn, 8, 11, 139

Belgicae, 139, 140, 141
diploconus, 140, 141
gladiolus, 140, 141
Milneri, 140, 141
reticulatwn, 140, 141, 142
scolopax, 140, 141
sphaeroidewn, 140

Pachydiniwn, 35
Paraperidinium, section, 105, 106,

107, 1l0, 134 .
Parasitic dinoflagellates, 6
Parasitised dinoflagellates, 8. 9
Pavillardia, 68

~.
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Pelagic species, 7
Pelagorhynchus, 18

marina, 18
Pellicle, 2, 17
J?eridiniidae, 11, 12, 88
Peridinioidae, 11, 75
Peridiniopsis, 7, 8, 11, 100

asymmetrica, 8, 100, 101, 102
Borgei, 100
Penardii, 100
rotunda, 100, 101

Peridiniwn, 5, 6, 7, 8, 9, 11, 84, 89,
105, 106, 110

achromaticwn, 106, 109, ll4
acutangulwn, III
Adriaticwn, 128
Anthonyi, 106, ll5, ll6
apiculata, 109
aspinwn, 107
avellana, 106, 108
Balticum, 107, 136, 137
breve, 107, 127, 131, 132
brevipes, 107, 131, 132
bulla, 106,120, 122
calloswn, 125
catenatwn, 97
cerasus, 107, 130
claudicans, 106, 121, 122, 123
conicoides, 106, ll2
conicwn, 106, Ill, ll2, 113, 121
conicwn var. bilobata, 111
crassipes, 128, 129
curvipes, 107, 133, 135
curtipes, 107, 128
decipiens, 107, 131, 132, 133
deficiens, 119
depressum, 8, 106, ll9, 120, 127,

128
diabolus, 107, 135, 136
divaricatwn, ll6, ll8
divergens, 45, 107, ll9, 121,

127
elongatwn, 106, ll6, ll8
excentricwn, 106, 108
exiguum, 137
Faeroense, 7, 106, ll3
fimbriatwn, 106, ll5, ll6
Finlandicwn, 125
formosum, 136
globulus, 107, 129, 130

Granii, 106, 124, 125v/".
inaequale, 101, 109 P"
inconspicuum, 109
islandicwn, 107, 135, 136
Kofoidi, 119
latum, 102
lenticulum, 126
Leonis, 7, 106, ll2, 121, 129
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Peridinium -continued
macrospinum, 107, 136
marchicum, .109
minusculum, 137
minutum, 107
minutum var. Tahihouensis, 107
mite, 106, 124, 125
monacanthus, 107, 131, 133
monas, 40
monospinum, 106, 107
multipunctatum, 118
nudum, 106, 115, 116
oblongum, 106, 120, 121, 123
obtusum, 106, 121
oceanicum, 106, 120, 121, 123, 127
oceanicum var, claudicans, 123
oceanicum var. oblonga, 121
oceanicum var. typica, 121
orbiculare, 103
ovatum,106, 110, 126,130
ovatum var. minor, 126
pallidum, 107, 134, 136
parallelum, 119
pellucidum, 5, 7, 107, 134, 136
pellucidum var. acuta, 135
pellucidum var. crassa, 135
pellucidum var. spinosa, 134
Penardii, 100
pentagonum, 106, 111, 112, 113
Perrieri, 108
punctulatum, 106, 115, 122, 123,

124
pusillum, 109
pyriforme, 106, 126
quarnerense, 130
robustum, 106, 120, 122
roseum, 107, 130, 131
roseum var. aciculata, 130
saltans, 106, 112, 120
sinuosum, 112
speciosum, 127
stagnale, 123
Steinii, 97, 106, 125, 127, 132
Steinii sub. species Mediterranea,

125
Steinii sub. species Paulseni, 125
sub-curvipes, 107, 133, 135
subinerme, 106, 114, 115, 122,

123
tabulatum, 106, 116, 118, 122
Th01'ianum, 106, 108
triqueLt. 106, 109
trochoideum, 92, 106, 113
tuberosum, 123
typus, 113
umbonatum, 109
Vanhoffeni, 125
varicans, 107, 131, 132

INDEX

verrucosum, 106, 120, 122
Willei, 106, 113
Yserense, 106, 115, 116, 118

Phaeocystis, 32
Phalacroma, 7, 11, 21, 75

acutum, 79
ebriolum, 76, 77
irregulare, 77, 78
Kofoidi, 77
minutum, 76, 77, 78
pulchellum, 77
rotundatum, 77, 78
rotundatum var. laevis, 77, 78
Rudgei, 76, 78

Plastid, 45
Plates, antapical, 88

apical, 88
girdle, 88
intercalary, 88
Precingular, 88

" Postcingular, 88
Podolampas, 11, 158

bipes, 159, 160
elegans, 160
palmipes, 159

Polykrikidae, 10, 67
Polykrikos, 5, 7, 10, 67

Lebourae, 67, 68
Schwarzi, 5, 64, 67

Polymorphism, 6
Pore, 4

" anterior flagellar, 2
" posterior flagellar, 3

Poroceratium, 142
Poroid, 4
Pouchetia, 8, 11, 71, 72

armata, 71
fusus, 10, 70, 72
parva, 72, 73
polyphemus, 72
rosea, 70, 72, 73

Pouchetildae, 11, 69
Prod, 8
Pronoctiluca, 6, 10, 17, 18

pelagica, 18, 19
Pronoctilucidae, 10, 17
Properidinium Thorianum, 108

heterocapsa, 109
Prorocentridae, 10, 12, 13
Prorocentrum, 6, 7, 10, 13, 15

dentatum, 15, 16
micans, 7, 15, 16
scutellum, 15, 16

Protoceratium, 7, 11, 88, 89
reticulatum, 45, 89

Protodinifer, 17, 18
marinum, 18

Protodiniferidae, 17

249
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Protodinium simplex, 37, 70, 73
Protoerythropsis, 11, 73

vigilans, 73
Protoperidinium, 105
Protopsis, 11, 69, 70

nigra, 70
simplex, 70, 71

Pseudophalacroma, 11, 75
nasutum, 75, 76

Pusule, 5
Pyrenoid, 12
Pyriformia, section, 106, 1l0, 124,

126,132
Pyrophacus, 11, 138, 139

horologicum, 139

Red water, 8, 97
Reproduction, 6
Rhynchomonas marina, 18
Rhythm, in sand-loving forms, 21
Rotundinium,21

Spirodinium, 51
concentricum, 60
crassum, 58
fissum, 43, -54
fusus, 60

glaucum, 54
grave, 59
lachryma, 60
maximum, 56
nasutum, 56
Schiittii, 58
spirale, 56
spirale var. acuta, 56
varians, 58

Spore, 6
Steiniella, 91, 98

fragilis, 91, 99
Striae, 4
Sulcus, 2
Suture, 75

Tabulata, section, 106,
122

Tentacle, 18
Theca, 2
Thecatoidae, 10, 12
Torodinium, 10, 65

teredo, 64, 66
robustum, 66

Transverse lists, 4

Valve, 12

1l0, 115, 121,




