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SEVENTEEN PLATES AND TWO TEXT FIGURES

The general thesis that smaller plankton, both animal and
vegetable, is practically the sole food of young marine fishes,
has been proved beyond doubt by studies of the stomach con-
tents of these animals. Plankton, likewise, serves as food for
the adults of many species of fishes. Herrings, sardines, and
mackerels are primarily plankton feeders. Even such large
sea animals as the whales, and a number of sharks as well as
many bivalves—the oysters, for example—subsist exclusively
on plankton organisms.

Authorities estimate that nearly 90 per cent of commercial
fishes have pelagic, that is, surface-floating eggs. Only in the
rarest instances does a fish hatched from a buoyant egg ever
grow large enough to descend to the bottom in the precise io-
cality where the egg that gave it birth was spawned. After ex-
hausting the yolk material of the ege, the young fish must rely
on the microscopic plankion organisms available at its place of
hatching for the continuation of its existence. It is, therefore,
essential that we know the amount of surface plankton in our
waters in order to determine the ameunt of pelagie fish life that
it can sustain. No quantitative plankton studies, however, can
be made without at least some sort of systematic qualitative stu-
dies. It is sad to admit that the Philippine seas arc a mare in-
cognitum as far as the microorganisms of the plankton are con-
cerned.

The earliest work on the protozoa of the plankton in tropiecal
Indo-Pacific waters was that of C. T. Cleve.(26) His material
was collected by different individuals in 1897, 1899, and 1900 on

~ a route from Aden to Java, a route from 45° south latitude 29~
east longitude to 20° south latitude, and from the last point to
2° north latitude 94° east longitude; and in the Malay Archipe-
lago, from Billiton to Timor. This work was followed by those
of Weber Van Bosse,(102) Schmidt, (85) Schroder, (98) and Os-
tenfeld.(81) In later years Matzenauer(70) wrote on the dino-

' This article was submitted for publication in the Phkilippine Journal of
Scienee while the author was chief of the Division of Fisheries, Department
«f Agriculture and Commerce, Manila.
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flagellates of the Indian Ocean; Nielsen(76) ang Béhm(12) -
4 11 j.wrote on the dinoflagellates of the south and western Pacific

Ocean, while Marshall (69) wrote on the
tinnoinea of the Great Barrier Reef.

comprehensive survey of the Tintinnoi
ical Pacific, obtaining his material fron
Saipan, Tinian, South China, Java, and
ever, of several works on the marine

eastern, western, and southern Pacific,

silicoflagellates and Tin-
Lately Hada(44) made a
nea of the western trop-
1 the Palao Islands, Yap,
Celebes. In spite, how-
protozoa of the tropical
the China Sea, and the

Indian Ocean, no work has bLeen done on the protozoa of the
seas in and immedijately around the Philippines.

The present paper is a preliminary
protozoa, based on plankton material o

report on local marine
btained weekly from the

Bureau of Science Binakayan Experimental Station at Bacoor
Bay (Manila Bay), and from one coilection from the Marine Biol-
ogical Station at Puerto Galera Bay, Mindoro. The study was

originally undertalken with the end in

view of determining the

relationship between the rate of growth and fattening of oys-
ters and the volume of plankionie organisms available from the

wvater, Ultimately it is hoped to tie up

the volume of planktonic

organisms with the seasenal abundance ang movement of her-

rings and sardines which are very impo

The present report is not intended as a

tant Philippine fisheries,
final work but merely as

an invitation to other workers to collaborate in the huge task of
solving our Very numerons oceanozraphic and marine prcblems.

Problems concerned with temperature,

pressure, direction and

force of wind, amount of rain, sunshine, clouds, specific gravity

of the sea water, hydrogen-ion concel
sediments, and turbidity of the water
chemiecal, bacteriological, and botanical

itration, tides, currents,
» as well as voluminous
material, still await the

attention, time, and energy of our scientists, Al these data are
needed if we would know the cause or causes of the distribution,
asbundance, and horizontal as well as vertical migration of plank-
ton ergarisms and their effeet on the searonal distribution ang

abundance of the various fisheries,

Plankton collections were made with a townet of fine bholt-

ing cloth No. 20, of 176 mesh to the

inch, from an outrigger

banca. The plankton collected from each haul is transferred
into a small wide-niouthed bottle with sufficient water and fixed
in 10 per cent fermalin solution. Qualitative studies are carried

on in the laboratory.
The survey at Bacoor Bay and Puert
yielded 68 species of marine protozoa.

o Galera Bay so far has
Of these 34 Lelong to the
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order Dinoflagellida of the class Mastigophora (Flagellata),
while 32 belong to the order Heterotrichida of the class Ciliata.
The genera represented are, Peridiniopsis, 1 species; Diplopel-
topsis, 1 species; Goniaulur, 2 species; Peridinium, 11 species;
Podolampas, 1 species; Ceratium, 11 species; Phalocroma, 4 spe-
cies; Dinophusis, 3 species; Tintinnidium, 3 species, two of them
new: Lepratinticnus, 2 species, one of them new; Tintinnopsis,
10 species, two of them new; Codonellopsis, 1 species; Cozliella,
1 snecies; Favella, 4 species, three of them new; Epiplocylis, 3

species; Mctacylis, 2 species, both new; Petalotricha, 1

species;

Rhabdonella, 4 species, one of them new; Tintinnus, 1 species.
These unicellular animals are the larger forms that do not readily
pass through an ordinary silk bolting cloth and do not readily

disintegrate soon after the haul.

A large number of s

alt-water

and brackish-water protozoa, however, are so minute and delicate
ihat they have to be collected with the use of filter paper and

created with standard fixing agents soon after collection.
t0zoa of the latter caterory have not yet been touched.

Pro-

The protozoa, numerous and abundant as they are in our
bays and seas, only rank sccond to the diatoms in importance

ag food for other aguatic aniinals and fishes.

We are, there-

fore, hoping that in the near {utlure our rich marine unicellular
plant fauna will also attract the attention of our botanists.

SYSTEMATIC ENUMERATION OF PHILIPPINE MARINE PROTOZOA

Class Mastizophora
Crder Dinoflagellida
Family Peridiniidz
Peridiniopais

Peridiniopsis as

Diplopeltopsis

symmetrica Mangin

Diplopeltopsiz minor Lebour

Gontaulux
Goniauluxr poly

cdra Stein

Goniauluz digitele Pouchet

Peridinium
Peridinium
Peridinium
Peridinium
Peridintium
Peridinium
Peridinium
Peridinium
Peridinium
Peridinium
Peridinium
Peridinium

con

ven

cur

icoides Paunlsen

latissimum Kofoid
leonis Pavillard
subinerme Paulsen
devressum Bailey
divergens Ehrenberg
obtusum Karsten

ustum Matzenauer

africancides Dangeard

tipes Jirgensen

pellucidum (Bergh)
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Class Mastigophora—Continued. -
Order Dinoflagellida—Continued.
Family Peridiniide—Continued.

Podolampas
Podolampas bipes Stein

Ceratium
Ceratium furca (Ehrenberg)
Ceratium candelabirum (Ehrenberg)
Ceratium pentagonum Gourret
Ceratium dens Ostenfeld & Schmidt
Ceratium fusus (Ehrenberg)
Ceratiuin tripcs (0. F. Miller)
Ceratium breve Ostenfeld & Schmidt
Ceratium macroceros (Ehrenberg)
Ceratium trichoceros (Ehrenberg)
Ceratium contrarium Gourrct
Ceratium molle Kofoid

Family Dinophysidae

Pralocroma
Phalocroma rotundatum Claparéde & Lachmann
Phalocroma euncus Schiitt
Phalocroma mitra Schiitt
Phalocroma doryphorum Stein

Dinophysis
Dinophysis miles fo. indica Cleve
Dinophysis caudata Kent

Dinophysis hasfata Stein
C l:—ms(CiliatQ
Order Heterotrichida .

Family Tintinnidida il A wev.
Tintinnidium Cden e 14yo
Tintinnidium primitivum Busch
Tintinnidium cylindrica sp. nov. AQve
Tintinnidium awpullarium sp. nov. 4440
Leprotintinnus

Leprotintinnug nordquisti (Brandt)

Leprotintinnus tubulosus $p. nov. Albyo
Family Codoncllide

Tintinnopsis

Tintinnopsis baceorensis sp. nov. Aduo

Tintinnopsis biitschlii Daday

Tintinnopsis gracilis Kofoid & Campbell

Tintinnopsis loricata Brandt

Tintinnopsis manilensis sp. nov. AN40

Tintinnopsis major Meunier

Tintinnopsis mortensenii Schmidt

Tintinnopsis radix (Imhof)

Tintinnopsis tocantinensis Kofoid & Campbell

Tintinnopsis turgida Kofoid & Campbell
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Class Ciliata—Continued.
Order Heterotrichida—Continued.
Family Codonellopside
Codonellopsis
Codonellopsis ostenfeldi (Schmidt)
Family Coxliellidse
Cozxliella ]
Coxliclla longa (Brandt)
Family Cyttarocylide PTye

Favella f
Favella simplex sp. nov. A94%0 |
Favella philippinensis sp. nov. A%40 |
Favella elongata sp. nov. A440

Favella azorica (Cleve)
Family Ptychocylidae & Oy PL
Epiplocylis
Epz'plocyzia exquisita (Brandt)
Epiplocylis ralumensis {Brandt)-
Epiplocylis undella (Ostenfeld & Schmidt)

Family Petalotrichida Cox .

e ———

Metacylis
Mctacylis hemisphaxrica gp. nov. Adup
Metacylis kofoidi sp. nov. A0
Petalotricha

Petalotricka major Jorgensen
Family Rhabdonellida
: Rhabdonclla
Rhabdonella emor (Cleve) '
Rhabdoaella spiralis (Fol) _ ;
Rhabdonella brandti Kofoid & Campbell ;
Rhabdonclla fenestrata sp. nov. A4%0 !
Family Tintinnida
Tintinnus
£ a Tintinnus permiyutus Kofoid & Campbell -

Family PERIDINIIDA Kofoid

Theca of cell composed of epitheca, girdle, and hypotheea, all |
divided into plates. An apical pore wvsually present. ‘
In the epitheca the plates around the apical portion are the :
apicals, and are usually designated in the descriptions by one
accent mark (’); those just above the girdle are the precin-
gulars, designated by two acecent marks (”), while those between
the precingulars and the apicals are the anterior intercalaries,
designated by (e). 'These intercalaries never form a ccmplete
series around the epitheca. The girdle may be composed of
several girdle plates (¢) or may be a single picce.
In the hypotheea the plates just below the girdle are the post-
cingulars (”**) and those at the abapical region are the anta-



i

ST TR e r T PRI S Tt BTN s MR e TR IR b IS A )

‘.\_tl.i—hmi_l.h?ll_{illifllili!iﬂhl‘l'i‘luﬂ'iilIkiillillmlnm.

oy e e~

AN RARS PRIE RS

LD T ] - PR S ST R S

Sl i a6y

SRRERY. TLIRNI A

ST ITARANE BYY ui‘l‘..l,"‘n‘“;u:lq‘.

wl1in (srsven

o oo wilt ml

") ssalugais




e ——

T T S———

dapitl

L Libiadnd
FARRD I_il:HlnlllnHll(jj!lj.‘l;)lnlcul[iH“Qlnillh!ﬂ.i-‘uvllllHHHll!ullnn.lllllllllnlhIH.uuHLlh_l Py

116 The Philippine Jourral of Science ma

longest and rugged. Cell with triangular sail with two large
median and several small marginal ribs. Theca arcolate or with
pores. ‘

Length, about 72 p; width, 60 p.

Sometimes met with in Puerto Galera Bay, Mindoro.

Family TINTINNIDINZE Kofoid Campbell

b o & 2. SESEESEEEL S . P

Lorica usually tubular or saccular; with or without suboral
spiral structure, but rarely with collar or suboral diff erentiation;
aboral end sometimes enlarged, never with fins, either open or
closed; wall with primary alveoli only, soft, with agglomerating
materials, without highly developed, well-separated lamellz in

lorica. ~
Genus TINTINNIDIUM Kent (1882)

Tintinnididee with generally elongate lorica with aboral end
closed or with a minute opening; collar sometimes present:
wall viscous with agglomerating foreign bodies.

TINTINNIDIUM PRIMITIVUM Busch. Plate 12, figs. 35a to 35¢.
Tintinnidium primitivum Busci, Verh. Deuts. Zool. Ges. 28 (1923)
T1; Arch. f. Protist. 54 (1925) 183-190, figs. a—d; CAMPBELL, Journ.
Ent. Zool. 26 (1926) 124; Korom and CaxrBeLL, Univ. Cal, Pub.
Zool. 34 (1929) 15, fig, 3.

Lorieca tubular, straight, of nearly uniform diameter, without
collar. Oral end about 4.8 to entire length. Oral opening oe-
cupying entire oral width. Aboral end with a slightly smaller
diameter and with only a tiny opening situated at one side of
flattened aboral surface. Wall not of uniform thickness, with
few agglomerating foreign bodies.

Total length, about 160 u; oral diameter, about 83.3 u; basal
diameter, 29.6 .

_'I;INTINNIDIU.\( CYLL\'DR]CA_Ep. nov. Plate 13, fig. $6,

Lorica tubelike, with a wall of medium thickness and a dis-
tinct hyaline, structureless collar., Shoulder of bowl at right an-
gles to collar. Height of collar about 16 times in total length.
Cavity of uniform diameter, equal to diameter of collar which
is about 19 ». Aboral end rounded, usually with an irregular
break (resulting perhaps from detachment). Wall coarsely
granular with few coarse agglomerations.

Total length, 126 yu; greatest diameter, 33 yu; thickest portion
of wall, 8 pn.

Caidld
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Type locality.—DBacoor Bay, Philippines.

This species differs from 7. ampullarium in being slenderer,
in having a thinner wall, and in having the shoulder of the bowl
at right angles to the collar instead of sloping.

TINTINNIDIUM AMPULLARIUM ep. nov. Plate 13, figs. 37a and $7b.

" Lorica flask-shaped, with a thick, finely granular wall and a
distinet, hyaline, structureless collar. Shoulder next to collar
sloping. Ifeight of collar 10 times in total length. Cavity of
uniform diameter, equal to oral diameter. Aboral end some-
what flattened, always with irregular opening (perhaps a break
resulting from detachment). .

Oral diameter, 17 y; total length, about 100 y; greatest diam-
eter, 45 p, which is about twice diameter of aboral region;
thickest portion of wall about 14 p.

Type locality.—Manila Bay, Philippines.

Genus LEPROTINTINNUS Jorgensen (1899)
Tintinnidide with tubelike, elongate lorica open at both ends;
collar absent; surface sticky with agglomerating foreign bodies;
wall soft and coarsely alveolar.

LEPROTINTINNUS NORDQUISTI (Brandt). Plate 13, figs. 2%a to 3Re.
Tintinnopsis nordquisti BRANDT, Ergeb. Plankton Exp. 3 (1206) 18,
pl. 24, figs. 1-4; 3 (1907) 166, 167, 444, 473; OKAMURA, Annot.
Zool. Japon. 6 (1907) 138, pl. 6, fig. 61.
Leprotintinnus nordquisti Koroip and CayrpeLL, Univ. Cal. Pub. Zool.
34 (1929) 17, fig. 13; WanG and N1k, Cont. Biol. Lab. Seci. Soc.
8 (1932) 341, fig. 49.
Lorica long, tubular; basal portion well expanded, about 2.6
wider than rest of tube; wall with fine agglomerating particles.
Most of Philippine specimens examined have total length, 118
u; oral diameter, 40 p; diameter of basal portion of tube, 29 u;
diameter of expanded base, about 78 y.  Some variations occur,
however. The individual shown in Plate 13, fig. 38b, is very long
and slightly narrower, while the individual shown in Plate 13,
fig. 38¢, is much shorter, slightly thicker, and with a narrower
expanded base, JUDAR .3
Very common in Manila Bay, Philippines. i

LEPROTINTINNUS TUBULOSU% fp. nov., DPlate 13, fig. 89.
Lorica Tong, in form of a simple tube, basal portion not at
all expanded; oral diameter about 3.9 in total length; wall thin.

LR b
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with fine agglomerating particles. Lorica about 140 4 long and
37 p in diameter. Specimens showing transverse budding are

often met with.
Type locality.—Dlanila Bay, Philippines.

Family CODONELLID/E Kent

Bowl globose, conical or cylindrical; oral end without hya-
line structure or collar., Aboral end generally closed, rounded
or pointed, with or without horn; wall with fine primary al-
veoli and coarse secondary structures, which are irregular in
arrangement and size and not differentiated into inner and outer
lamina.

Genus TINTINNOPSIS Stein (1867)

Codonellidas with loriea usually bowl-shaped, never with a
narrow oral opening; aboral end usually closed, but very rarely
with an irregular (broken ?) aperture; wall thin, with a fine
primary structure and freely agglomerated matter and detritus.

TINTINNOISIS & ACOQRENSIS & ov._ Plate 14, fi=. {0,
Lorica campanulate, with an expanded bulbous fundus and a
spreading oral rim. Between fundus and flaring collar a cylin-
drical middile portion, the neck. Oral rim rugged, about 1 in
total length; diameter of neck about 1.75 in total length; bulbous
portion about 1.38 in total length. Wall with thick agglomera-

tions of various sizes.
Total length, 63.8 4 oral rim diameter, 63.8 u, neck, 29.6 u;

fundus, 41.9 p.

This species differs from 7. mortensenit in having a bulbous
fundus distinctly set off from the central eyvlindrical portion
which has a smailer diameter. In the figure of Kofoid and
Campbell as well as in that of Okamura such a differentiated
neck is not visible.

Tupe locality.—Manila Bay, Philippines.

TINTINNOPSIS BUOTSCHLIY Daday. Plate 14, fig. 41, .

Tintinnopsis biitschlii Dapay, Mitt, Zool. Stat. Neapel 7 (1887) 5586,
pl. 20, figs. 4, 5; Koromp and CaMPSELL, Univ. Cal. Pub. Zool. 34
(1929) 29, fig, 85; Hapa, Sci. Rep. Tohoku Imp. Univ. (4) 7
(1932) 557, 558, text fig. 5.

Codonella biitschlis AURIVILLUS, Kongl. Sy. Vet.-Akad. Handl, (3) 35
(1898) 111,

Tintinnopsisa campanula var. biitschlii BRANDT in part, Ergeb. Plank.
ton-Exp. 3 (1207) 151-152, 456; JORGENSEN, Rep. Danish Ocean.
Exp. Riol. 2 (1024) 67, 69, fig. 76a; Ticrwelt Nord. Ostsee pt, 2
8 (1927) ¢, 7, fie. 2: ENTZ, Arch. f. Protist. 15 (1209) 106, pl. 20,

~-y A

fig. 46, 47, 49; PauLsay, Microplancton d’Alboran 4 (1930) 9e,

o e S ke 4 e LT
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Lorica bell-shaped, composed of an everted, expanded oral
region and a convex rounded bowl; oral rim irregular, diam-
eter about 1.05 in length; bowl narrowest about upper third,
transdiameter about 2.1 in total length, Oral diameter, above
67 u; smallest transdiameter, about 31; total length, about 71.

Rarely met with in Bacoor Bay (a part of Manila Bay), Phil-
ippines. : ,

TINTINNOPSIS GRACILIS Kofoid and Campbell. 'Phte 14, fig. 42.
BraNnDT, Ergeb. Plankton-Exp. s

Tintinnopsis karajacensis var. a
(1206) 16, pl. 19, figs. 1, 2, 21; (1207) 163, 488; Hapa, Sci. Rep.

Tohoku Imp. Univ. (4) 7 (1932) 558, text fig. 6.

Tintinnopsis gracilis Xorom and CAxPBELL, Univ. Cal. Pub. Zool. 34
(1929) 36, fiz. 37; Waxe and NI, Cont. Riol. Lab. Sei. Soc. China
(9) 8 (1932) 343, fig. 50.

Lorica tubular, oral diameter 3.1 in total length; oral rim
regular; aboral half slightly swollen with a slightly greater diam-
eter than oral half. Aboral region conical but without a def-
inite point. Wall thick, with heavier coarse agelomerations
on the aboral half.

Length, about 112 #; oral diameter, 33 i,

Unlike the figure of Kofoid and Campbell, these specimens
show a distinet constriction between the oral and aboral halves.
In some specimens the aboral end is seemingly open.

Quite common in Manila Bay.

TINTINNOPSIS LORICATA (Brandt). Plate 14, fig. 43.
Tintinnopsis dedayi var. b loricata ERANDT, Ergeb. Plankton-Exp. s
(1906) 16, 17, pl. 19, fig. 4, pL. 20, fig. 11; (1507) 130, 144-14s,

470.
Tintinnopsie lovicata Korom and CAMPBELL, Univ, Cal. Pub. Zool.
34 (1929) 39, fig. 60; Wanc and NTE, Cont. Biol. Lab. Sci. Soe.

China (1932) 345, fig. 53.

Lorica an clongate bell; oral rim ragged, with diameter 1.7
in total length: suboral region in the form of a flaring collar,
5.1 in total length; test or lorica cylindrical, diameter 2.16 in
total length; aboral region convex-conical, ending bluntly; ag-
glomeration coarse, with distinet primary alveoli. -

Length 152 .
Rarely met with in Manila Bay.

TINTI.\'N‘Q—CSLY_SQ MANILENSIS 5. nov. Plate 14, fig. ‘“.

Lorica tall, campanuiate, with an irregular oral opening about
1.2 in total length, and a convex, rounded, expanded fundus.
Bowl narrowest at its middle, which is visibly in the form of a
neck: oral margin of lorica in the form of a flaring collar, di-

m:muu;mm.;“.j.';.',‘iu,:m.':m-
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verging to about 45°; neck diameter 3, neck length also 3 in
total length; bulbous portion with a diameter 2.2 in total length;
wall with thick agglomerations of various sizes and shapes.

Oral diameter, about 67 p; smallest transdiameter of neck,
26 p; diameter of fundus, 87 u; total length, 81.5 u.

This species is closely allied to 7. biitschlii. It differs from
the latter, however, in having a distinct narrowed portion of the
bow], here called the neck, which is visibly set off from the
bulbous terminal fundus. It is almost twice as long as 7. ba-
coorensis.

Type locality.—NManila Bay.

TINTINNOPSIS MAJOR Meunier. Plate 15, fig. 4.

Tintinnopsis major MEUNIER, Due D’Orlesns Campagne Arctiqua 1
(1910) 138, pl. 12, fig. 1; Korom and CamepeLy, Univ. Cal. Pub.
Zool. 34 (1929) 39, fig. 18.

Lorica small, more or less cup-shaped; oral diameter about the
same as length; bowl with straight sides at oral half; aboral
half more or less rounded (50°, then 110°); wall with coarse,
angular agglomerations of varied sizes.

Length, about 52 y.

Common in Manila Bay.

T. major was first reported from much colder waters off
Tromsd, Norway.

TINTINNOPSIS MORTENSENII Schmidt. Plate 15, fig. 49.

Tintinnopsis mortensenit SCHMIT, Vidensk., 3ledd. 52 {1901) 18s,
fig. 3. .

Tintinnopsis mortenseni BRANDT, Ergeb. Plankton-Exp. 3 (13806) 17,
18, pl. 21, figs. 13, 13a; (1907) 152, 444, 472; OKAMURA, Annot.
+Zool. Japon. 6 (1907) 138, pl. 6, fig. 65,

Lorica campanulate, with a rounded fundus, not distinctly set
oft from the more or less straight side, and a wide, everted oral
rim. Diameter of bowl about 1.6 in entire length of lorica which
in turn is 1.1 in oral rim diameter.,

Total length, 63 u; diameter of bowl, 36 u; diameter of oral
rim, 83 pu.

Met with in Bacoor Bay during January.

This species differs from 7. bacoorensis in having a wider,
more flaring oral rim and in not having a distinet separation
between the fundus and the cylindrical portion of the lorica.

o i S, ¥ b MR 45 .
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TINTINNOY'SIS RADIX (Imhof). Plate 14, Sig. 45,
Codonella radiz IMHOF, Zool. Angz. 9 (1886) 103; Korom and Camp-
BELL, Univ. Cal. Pub. Zool, 34 (1929) 45, fig. 93; PAULSEN, Micro-

plancton d’Alboran (1930) 96.
Tintinnopsis davidoffii Dabay, Mitt, Zool. Stat. Neapel 7 (1887) 552,

pl. 19, fig. 23,
Tintinnopsis curvicauda Dapay, Mitt. Zool, Stat. Neapel 7 (1887)

b54, 555, pl 19, fig. 33.
Tintinnopsis radix BRANDT, Ergeb. Plankton-Exp. 3 (1907) 20, 465,

477; Hapa, Sci. Rep. Tohoku Imp. Univ. (4) 7 (1932) £60, 561,

text fig. 10,
Tintinnopsis fracta OKAMURA, Annot, Zool. Japon. 6 (1907) 137, pl. 8,

fig. 67; BranbDT, Ergeb. Plankton-Exp. 8 (1906) pl. 23, figs. 1, 3-5,
9-13, pl. 31, fig. 8; (1907) 174.

Lorica an clongate cone, gradually tapering from a wide oral
end to an irregularly pointed aboral tip. Oral rim irregular,
about 5.6 entire length. Agglomerations fine.

Total length about 247 .

Very common in Manila Bay.

TINTINNOPSIS TOCANTL\'ENSIS Kofold and Campbell. Plate 14, Nig. &6,
Tintinnopsis aferta var. a BRANDT, Ergeb, Plankton-Exp. 3 (1908)
18, pl. 25, figs. 2, 7; (1907) 129¢ 177,
" Tintinnopsis tocantinensis KorFom and CaMpPsELL, Univ. Cal. Pub.
Zool. 84 (1929) 48, fig. 46; Hapa, Sci. Rep. Tohoku Imp. Univ.
(4) 7 (1932) 559, fig. 8; WaxNG and NIE, Cont. Biol. Lab, Sci, Soe.

China (9) 8 (1932) 343, fig. b1.

Lorica elongate, anterior cylindrical portion about 2 in total
length, transdiameter about 5 in total length; aboral fourth of
lorica bulbous, diameter about 8.6 in total lenzth; dilated portion
tapering abruptly into a stout aboral horn, § in total length,

Oral diameter, 18.5 w; total length, 93 to 110 p.; diameter of

hulhous portion, about 34 T
Very common in Manila Bay.

TINTINNOPSIS TURGIDA Kofold and Campbell. Plate 14, ag, 47,
T'intinnopsis karajacensis var. d BraxDT, Ergeb, Plankton-Exp. 3
(1906) 17, 19, pl. 19, figs. 9, 20, rl. 26, fig. 9: (1907) 163, 469;

Hapa, Sei. Rep. Tohoku Imp. Uniy, (4) 7 (1932y 558, text fig. 6.
Tintinnopsis turgida Xoroip and CAMPBELL, Unijv., Cal. Pub. Zool. 34

(1929) 49, fig. 65.

Lorica cylindrical orally, expanding aborally to a bulbous por-
tion 1.3 times diameter of long neck. Neck about 1.7, bul-
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bous portion about 2.55 in total length. Oral region slightly i
everted to about diameter of bulbous portion. In some speci-

mens this oral eversion is not present. Wall with irregular par-

ticles of various shapes and sizes.

Total length, 85 p.
Very common in Manila Bay.

Family CODONELLOPSID.E Kofoid and Campbell

Loricz more or less top-shaped, oral rim entire; hyaline collar
with annular or spiral structure and with bowl which is short,
ovate, with closed rounded or pointed, aboral horn, and with
coarse secondary structure. :

- Genus CODONELLOPSIS Jargensen (1924)

Codonellopsidee with lerica divided into an annular collar
and a bewl; collar hyaline, distinctly set off from bowl, and with
spiral structure or with one or two sometimes obscure bands;
bowl oval to spheroidal, wall with primary, secondary, and ter-
tiary structure; agglomerating material often on wall.
CODONELLOPSIS OSTENFELDI (Schmidt). Plete 15, fig. 50.

Cedonclle vstenfeldi ScumMIDT. Vidensk. Medd. 52 (1901) 187, fiz. 4:
BRANDT, Ergeb. Plankton-Exp. 3 (1906) 15, 17; pl. 14, fizgs. 1, 2;
pl. 15, fig. 2; pl. 20, fig. 10; (1907) 122-124; OKAMUPRA, Annot.
Zool. Japon. 6 (1907) 137, pl. 6, figs. 53a, 53b; Koroid and Caxr-
BELL, Univ. Cal. Pub. Zool. 34 (1929) 84, fig. 160.

Codonclla fenestrata CLEVE, Kongl. Sv. Vet.-Akad. Handl. (5) 35
(1901) 53, pl. 7, fiz. 15.

Codosella morchella var. ostenfeldi ScCHMIDOT, Vidensk, Medd. 52 (1901)
187; CLEVE, Ark. f. Zool. 1 (1903) 350; OXAMURA. Annot. Zool.

Japon. 6 (1907) 137, pl. 6, fig. 54.
Tintinnopsiz ostenfeldi BRANDT, Ergeb. Plankton-Exp. 3 (1507) 123,

125,
Codonellopsis ostenfeldi Wanc and Nig, Cont. Biol. Lab. Sei. Soc.

China (9) 8 (1932) 348, fig. 57.

Loriea with bowl and collar: collar nearly cylindrical, with
little or no oral eversion, its diameter 1.7 in its length; mostly
with 7 rows of prominent, closely set apertures, bowl spheriecal,
slightly longer than wide: shoulder moderately emergent, aboral
end rounded; agglomerated particles coarse.

Length, about 100 to 120 .

Rather common in Manila Bay.

Family COXLIELLIDE Kofoid and Campbell

Lorica open or closed at aboral end, if closed often irregular;
collar present or absent; with coiled lamina forming lorica fully
or partially; wall without agglomerated particles.
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Genus COXLIELLA Brandt (1907)

Lorica usually tall, bowl- or vaselike; oral rim never denti-
culate, without differentiated collar; wall double, ususlly with
two laminz, with coarse, secondary structure; lorica formed by
a single spiral band with superimposed turns of varyving heights
{o a greater or less extent,
OOXLIELLA LONGA (Brandt). Piate 15, fg. 51.

Cyttarocylis (?) ampla (?) var. ¢ longa BRrANDT, Ergeb. Plankton-

Exp. 3 (1906) 20, pl. 28, fig. 3; (1907) 272, 453, 470.
Cyttarocylis (?) laciniosa var. longa BRANDT, Ergeb. Plankton-Exp.
3 (1907) 31, 262, 272, 4583, 469, 470.
Cozliclla laciniosa var. longa LAACKMANN, Deuts.

(1209) 458.
Cozliclla longa Korom and CaxrBrLL, Univ. Cal. Pub. Zool. 34 (1229)

101, fig. 196.

Lorica bullet-shaped, oral diameter about 2 in total length;
oral rim irregularly and finely denticulate; bowl cylindrical for
0.6 of total length; wall with 13 turns.

Length about 205 ,; oral diameter, 102 p.

Occasionally met with in Manila Bay (August 3, 1936). Dif-
fers from a species desecribed by Kofoid and Campbell in not
baving a “short, stout, curved point” at aboral end.

Family CYTTAROCYLID. A& Kofoid and Campbell

Lorica usually large, bell-shaped, often stalked. Oral rim
variable, with or without a collar; aboral end closed, without
spiral structure. Wall with primary and very regular second-
ary and sometimes tertiary structure, with prominent prismatic
structure between the two lamelle of the lorica.

This family is usually divided inte 2 subfamilies: Cyttarocy-
lineze in which a flaring collar is usuaily present and a distinet
aboral horn is absent; and Favellinez in which a flaring collar
is absent, but an aboral horn often present.

Genus FAVELLA Jérgensen (1924)

Favellineze with lorica usually campanulate or subconical ;

oral rim entire, or with small skirt, or with denticles, no collar

distinct from bowl, but; sometimes one or more rings; aboral horn
-walled ; wall with two lamelle, usually with

prismatic secondary alveoli and a very fine,
gonal structure.

Stidp. Exp. 1

usually present, thick
coarse, intermediate
primary structure, never with regular poly
YAVELLA SIMPLEX ep, nov. Plate 18, fis. 2.

Lorica campanulate, widest at oral region, its total length
about 2.17 oral diameter, oral rim smooth; oral region with al-
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most straight sides and bowl almost cylindrical to about 0.46
of its length; aboral region with slightly convex sides and con-
tracting to about 55%; aboral horn about 0.32 oral diameter,
with a slight constriction at middle, tip pointed. Wall double,
thin and structureless. Oral diameter, 70 ;.; total length, 152 y;
aboral horn, 25 p.
Type locality.—Manila Bay.
FAVELLA PHILIPX.’INENSIS sp. nov. Plate 15, fig. Sl.

e —————" T, | g g,

Lorica cylindrical, stout, its length about 1.7 oral diameters;
oral rim slightly serrate or denticulate, with two narrow rings;
orally bowl cylindrical for about 0.70 of its length, with a slight
nuchal constriction; aboral region more or less conical, con-
tracting to about 70°; aboral horn about 0.43 oral diameter in
length, and a pointed cone (20°), tip pointed; wall very smooth
and finely alveolar.

Oral diameter, 108 u; length excluding horn, 215 p; aboral
horn, 47 p.

Similar to F. panamensis Kofoid and Campbell in many re-
spects, except in the fine serration of the oral rim. A number
of specimens were seen in which the lorica is slightly wider (oral
diameter about 1.5 in the length).

Type locality.—Manila Bay.

FAVELLA ELONGATA £p. nov. Plate 18, fig. 4.

Lorica cylindrical, long, its length about 2.6 oral diameters;
oral rim irregularly serrate with two very narrow rings without
a definite nuchal constriction; anteriorly bowl cylindrical for
about 70 per cent of its length; aboral region more or less
rounded, contracting gradually to about 80 per cent; aboral horn
proportionally small for the size of the bowl, 0.38 oral diam-
cter, with rounded tip. Wall alveolar, double, with strie be-
tween.

Oral diameter, 115 p; length of bowl, about 299 a3 aboral horn,
43 p.

This species is much longer than F. philippinensis, and the
aboral region is more rounded.

Type locality.—Manila Bay.

FAVELLA AZORICA (Cleve). Plate 13, fig. 55.

Undella azorica CLEvE, Ofvy. Kengl. Sv. Vet.-Akad. Forhandl §7
(1000) 974, fig. 10: BRANDT, Ergeb. Plankton-Exp. 3 (1907) 212,
3717, 405, 409, 455,

Favella azorica JORGENSEN, Rep. Danish Oceanog. Exp. Biol. 2 (1924)
6-8, 24-27, 37, 72, 105, fig. 28; Koroid and CAMPBELL, Univ. Cai.
Pub. Zool. 34 (1929) 151, fig. 284; MARsIraLL, Great Barrier Reef
Exp. (15) 4 (1934) 642, text fig. 15.

Mdegia

e

Bidadadil g



S

- . s

3 LA AR

AESENEETTT TSN SRNO SRR SRS IIRCRAARaTA 11 1 ulu|'nluhllullllhlllunlllllllHull(HHHHHHHIHHIIIHHHHHHIHHH

74,2 Roxas: Philippine Marine Protozoa 125

Lorica campanulate, oral diameter about 1.4 in length; oral
region with one annulus; bowl almest cylindrical for over one-
half orally, then converging to about 75° to form a blunt, some-
what rounded, thick-looking abapical end; wall finely rctlculate,

with two distinct lamella.

Length, about 104 u; oral diameter about 70 u

Specimens examined agree closely with Marshall’s figure of a
specimen obtained from the Great Barrier Reef, except for hav-
ing only one annulus.

Occasionally met with in Puerto Galera Bay, Mindoro.

Family PTYCHOCYLIDE Kofoid and Campbell

Lorica stout, kettle- or acorn-shaped; with or without suboral
ledge or thickened region; aboral portion sculptured externally;
wall with two lamellee, with a distinet reticulum except at the

suboral region.
Genus EPIPLOCYLIS Jargensen (1924)

Ptychocylide with acornlike lorica; with a reticulated zone

on the posterior portion which sometimes extends toward the

collar, but never to the oral rim; wall thick, with large, heavy,

and developed reticulation.

EPIPLOCYLIS EXQUISITA (Brandt). Plule 16, fig. 56.

Ptychoeylis ciquisita var. ¢ BRANDT, Ergeb. Plankton-Exp. 3 (1906)

29, pl. 61, figs. 1, 1a; (1907) 295-296, 482.

Ptychocylis cxquisita var. f BRANDT, Ergeb. Plankton-Exp. 3 (19086)
29, pl. 61, fig. 4; (1907) 296, 482.

Epiplocylis cxquisita Koroip and CAMPBELL, Univ. Cal. Pub. Zool. 34
(1929) 179, fig. 342.

Lorica acornlike, wide in diameter in proportion to length;
oral rim smooth, with a diameter about 1.3 in total length;
aboral region with a large, prominent horn about 4 in total
length; fundus about 90°; wall of oral region coarsely granular;
reticulations coarse, mostly on aboral half, only few lines reach-
ing oral rim,

Length about 92 y; oral diameter about 77 p.

Obtained from Puerto Galera Bay, Mindoro.

RPIPLOCYLIS RALUMNENSIS (Brandt). Plate 16, fig. 57.
Ptychocylis reticulata var., rahwzcnsis BranpT, Ergeb. Plankton-Exp.
3 (1906) 28, 29, pl. 63, Sgs. 3, 8: (1907) 289.
Epiplocylis ralumensis }\0: orp and CampPBFELL, Univ. Cal. Pub. Zool.
24 (1929) 184, fig. 320; ManrsnacL, Great Barrier Reef Exp. (15)
4 (1934) 642.
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Lorica moderately stout, oral diameter about 1.7 in total
length; collar bresent, erect and entire; a suboral ledge present
between oral rim and collar; bowl bulging: fundus about 102°;
aboral horn about 30°, subconical, pointed, about 5.7 in total
length; howl uniformly and heavily reticulated throughout,.

Total length, about 76 y; oral diameter, 52 u; gbora] horn, 16 .

Obtained from Puerto Galera Bay, Mindoro.

EPIPLOCYLIRB UNDELLA (Ostenfeld and Echmidt). Plate 16, fig, 32,

Cyttacocylis wundella OSTENFELD and Scirmipr, Vidensk. AMedd. s2
(1901) 181, fig. 30.

Ptyckoeylis undella BRANDT, Ergeb. Plankton-E.\'p. 3 (1906) 29, pl
69, figs. 1-5, pl. €0, figs. 1-6, pl. 61 (1907) 288; OKAMURA, Annot.
Zool. Japon. 6 (1907) 138, pl. 6, fig. b1: Rep. Imp. Bur. Fish 1
(1912) 24, pl. 5, fig. 97.

Epiplocylis undella Korom and CAMPBELL, Uniy. Cal. Pub. Zool. 34
(1929) 185, fig. 345; MARSHALL, Great Barrier Reef Exp. (15) 4
(1934) 645, fig. 18.

Lorica kettlc-shaped, with a prominent aboral horn; oral vim
smooth, with a diameter about 1.7 in tota] length; aboral horn
about 4.5 in total length; reticulations Coarse, confined on aboraj
half of bowl; oral half with very fine granulation, two lamins
of wall well separate,

Length, about 108 #; oral diameter, about g4 #; aboral horn..
24 p.

Obtained from Puerto Galera Bay, Mindoro.

Family PETALOTRICHID. R Kofoid and Campbell

Lorica cup-shaped; oral rim smooth, wavy or denticulate;
mouth usually wide, with one or two collarg; wall hyaline or
with primary prismatic structure.

Genus METACYLIS Jorgzensen (1924)

Lorica short and wide, oval or elongate; mouth wide, with
a low collar with few closely-set annuli; bowl] wide, aboral end
rounded, flattened, pointed or with a spinule; wall with or
without distinct structure or hyaline. ’

METACYLIS HEMISPH/ERICA *P. nov. Plate 16, fig. 59,

A small species with stout basketlike lorica, oral diameter
about 1.09 in total length; collar with height about 4.3 in total
length, slizhtly contracting with four spiral laminze; bowl round-
ed abapically; wall hyaline.

Length. about 45 #; oral diameter, about 43 *; greatest diam-
eter of bowl, about 48 L.
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Difiers from A. corbulg Kofoid and Campbell in being shorter
but wider and in having a much rounded bow] abapically.
Obtained from Puerto Galera Bay, Mindoro, Philippines.

METACYLIS KOFOIDI §p. nov. Plate 16, fig. 60,

Lorica stom{?{ﬁke; oral diameter 1.2 in length; collar
very low, about 6 in length, wall slightly contracting and with
three spiral laminz ; bow] rounded, but with a slight knoblike pro-
tuberance abapically; wall hyaline.

Length, about 45 u; oral diameter, about 37 i greatest diam-
cter of bowl, about 45 .

Differs from M. hemisphrica in having a lower collar with
only three lamina, in being narrower, and in having a knob of
the bowl abapically.

Type locality.—Puerto Galera Bay, Mindoro.

Named after Prof. Charles AL Kofoid, Protozoologist, Univer-
ity of California.

Genus PETALOTRICHA Kent (1882)

Lorica howl-sh'aped or conical; oral shelf spreading ; oral ridge
low, collar conical, flaving; nuchal constriction slight or deep;
towl saclike oy conical; one row of suboral fenestra with hori-
zontal axis; subnuchal fenestra cirenlar or elliptieal, with oblique
or vertical axis.

PETALOTRICHA MAJOR Jorgensen. Plate 18, a5, 1.
Petalotricha ampulla var, major JORGENSEN, Rep. Danish Ocennog.
Exp. Biol. 2 (1924) 89, figs. 100a, 1005.
Petalotiicha major KoroIp and CAMPBELL, Univ. Cal. Pub. Zooi. 34
(1929) 204, fig, 384,

Lorica pot-shaped, oral diameter 0.85 in length: oral shelf
slightly cupped, rim wavy; collar (about 60°) with straight
sides; bowl almost routided, about as high as it is wide; wall with
few scatiered fenestrze above equator of bowl: a single line of
small fenestrze below oral rim.

Length, about 92 ; oral diameter, 108 e

Obtained from Puerto Galera Bay, Mindoro.

Family RHABDONELLID. R Kofoid and Campbell

Lorica chalice-shaped to conical; oral aperture smooth, with-
out teeth; a gutter bresent about mouth between two wall lami-
ne; aboral end closed or with only a minute pbore: longitudinal
ribs present, simple, branched or anastomosing, reaching from
pedicel to mouth; wall often with fenestrze betwoeen ribs.
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Genus RHABDONELLA Kent (1907)

Lorica usually elongate, chalice-shaped, oral rim without teeth,
but with a gutter between inner and outer laminz; pedicel more
or less protracted without apophyses; ribs prominent, may be
branched; usually vertical or slightly twisted, with fenestra be-
tween them.,

RHABDONELLA AMOR (Cleve). Plate 17, fig. €2.

Cyttarocylis amor CLEVE, Ofv. Kongl. Sv. Vet.-Akad. Férhandl s7
(1200) 970, 971, fig. 4; Kongl. Sv. Vet.-Akad. Handl. (5) 35 (1901)
10; OSTENFELD and ScuMpt, Vidensk. Medd. 52 (1801) 178.

Ptychocylis (Rhabdonella) amor BRrANDT, Ergeb. Plankton-Exp. 3
(1906) 27, pl. 54, fizs. 4, 6, 12-15; (1907) 21, 327-331, 458,

Rhabdonella amor EXTz, Arch. f. Protist. 15 (1209) pl. 12, fig. 2;
Koromp and CamppeLy, Univ. Cal Pub. Zool. 34 (1829) 212, fig.
398; ALzaMORA, Inst. Espariol Ocearog. XI (76) (1933) 9, pl. 2,
fig. 21; MansuaLL, Great Barrier Reef Exp. (15) 4 (1934) 649,
text fig. 26.

Lorica short-subconical, without perceptible pedicel: oral
diameter about 2 in length; suboral shelf slightly flaring, orai
rim thin, immergent; howl convex, inverted-subconical, chang-
ing from about 16° orally to about 38° aborally; ribs far apart.
running more or less ip a lelt-handed spiral near aboral end,
few are branched, with several rows of fenestrae between twa
of them. :

Length, ahout 88 w; oral diameter, 44 p.

Common in Puerto Galera Bay, Mindoro.

RHABDONELLA SPIRALIS (Fol). Plate 17, fig. 63.

Tintinnus spiralis IFFor, Arch. Sci. Phys. Nat. (3) 5 (1881) 21, pl. 1,
fig. 4.

Cyttarocylis spiralis OSTENFELD and ScHMDT, Vidensk. Medd., 52
(1901) 180, fig. 29; ScuMIpT, Vidensk, Medd, 52 (1201) 188.

Ptychoeylis (RLabdonella) spiralis BRANDT, Ergeb. Plankton-Exp, 3
(1906) pls. 52-54, figs. 2-7; (1907) 321, 323, 327; OKAMURS.
Annot. Zool. Japon. 6 (1907) 140, pl. 6, fig. 52; ENTZ, Arch. f.
Protist, 15 (1209) 109, pl. 20, fig. 2.

Rhabdonella spiralis Koroip and CAMPRELL, Univ. Cal. Pub. Zool. 34
(1929) 219, fig. 414; HOFKER, Arch. f. Protist. 75 (1931) 378, figs.
67-74; MARSHALL, Great Barrier Reef Exp. (15) 4 (1934) 645,
647, text fig, 23.

Lorica tall, chalice-shaped, about 4.8 oral diameters in total
length; oral rim only with a slight flare; bowl orally almost
cylindrical, then tapering abruptly to about 28°; aboral end in
the form of a long, narrow pedicel with alimost straight sides.
open at end; length of pedicel only slightly less than half of
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total length; about 16 ribs visible from one side, straight orally,

-but with slight left-handed twist aborally; usually one vertical

row of fenestra between two ribs.
Total length, about 327 u; oral diameter, 68 TR
Often met with at Puerto Galera Bay, Mindoro.

RHABDONELLA BRANDTI Kofoid ang Campbhell, Plate 17, fig. 64,
Ptychocylis (Rhabdonella) amor var. cuspidata Branpr, Ergeb. Plank-
ton-Exp. 3 (1906) 27, pI. b4, figs. 3, 10, 11; (1907) 315-320, 331,
332, 453.
Rhabdonella brandii Kororo and CAMPBELL, Univ. Cal. Pub. Zool, 34
(1929) 213, fig. 400; Marsparr, Great Barrier Reef Exp. (15) 4
(1934) 649, text fig. 24 _

Lorieca chalice—shaped, of medium length, with a distinct pe-
dicel; oral diameter about 8 in length, oral rim without visible
flare; oral third of how] more or less cylindrical, then bowl con-
verging to about posterior third from pedicel, pedice] stout, about
one-fourth of total length and closed at tip; about cighteen ribs
visible from one side, usually running vertically at oral region
but with slight left-handed twist basally, closely set, with one
vertical row of fenestra between two of them.

Length, about 192 w3 oral diameter, about g4 .

Common in Puerto Galera Bay, Mindoro.

RIABDONELLA FPENESTRATA ED. nov. Plate 17, fig. 65,
4 Lorica small, oral diametor about 16 in total length; oral rim
with a pronounced gutter between inner and outer laminz; bowl
cylindrical toward oral half, then becoming subconical, first about
65°, then contracting to about 32° to form short, blunt pedicel
about 2.5 in oral diameter; ribg about 3.5, Very prominent, with
a slight counter-clockwise spiral; one row of well-developed fe-
nestrze between two ribs,

Total length, ahout 80 u; oral diameter, about 48 u.

Type locality—Puerto Galera Bay, Mindoro.

Family TINTINNID & Claparéde and Lachmann

Lorica rigiq, variously formed; oral region usually flaring (ex-
cept Dursaopis) ; aboral end open or closed ; wall hyaline, usually
without secondary structure; with two, four, or eight macronuclei
and micronuelei, and sixteen to twenty-four membranelles,

Genus TINTINNUS Schrank (1803)

Lorica in form of a truncated cone or cylinder, open at both
ends; wall hyaline, homogenous, never with spiral structure,
rarely externally wrinkled,




................. a u--..,m;;:mumunll.’um_:lnuniIu||nlullumm.«mnililmalum.

130 The Philippine Journal of Science 1941

TINTINNUS PERMINUTUS Kofeld and Campbell. Plate 17, fig. 68.

Tintinnus lusus-undae DADAY in part, Mitt. Zool. Stat. Neapel 7 (1887)
527, 530.

Tintinnus franknoi OKAMURA in part, Annot. Zool Japon. 6 (1907)
140, pl. 6, fig. 67a.

Tintinnus perminutus Korom and CAMPEELL, Univ. Cal. Pub. Zool
34 (1929) 337, fig. 649.

Lorica in form of a truncated cone, 3° 6" with only a very
slight median bulge; oral diameter about 4.3 in length.

Length about 177 u. ’

Rarely met with in surface plankton of Manila Bay.
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" PLATE 10
Fi6. 23, a. Ceratium breve; X 360.

FIG.

FiG.

FiG.

Fic.

FiG.

24, a. Ceratium macroceros; X 360.
25, a. Ceratium trichoceros; X 270.

PraTE 11

26, a. Ceratium contrarium; X 382.
27, a. Ceratium molle; X 382,

PLATE 12

28. Phalocro;na rotundctum; X 630.
29. Phalocroma cuneus; X 374.

TV e g g ey

80. Phalocroma mitra; X 593. ;
381. Phalocroma doryphorum; X 593. -

32. Dinophysis miles fo. indica; X 374.

83. Dinophysis caudata; a, var. abbreviata; b, var. pedunculata; x
693.

34. Dinophysis hastata; X 593.

PLATE 13

35, a to c. Tintinnidium primitivwm; e, b, aboral view; ¢, oral view,
X 505.

36. Tintinnidium cylindrica, X ,505.

37, a, b. Tintinnidium ampullarum; b, oral view, X 505.

38, a, b. Leprotintinnus nordaquisti, slender form; X 287.

88, ¢. Leprotintinnus nordquisti, stout form; X 573.

89. Leprotintinnus tubulosus; X d73.

PLATE 14

40. Tintinnopsis bacoorensis; X 540.
41. Tintinnopsig biitschlii; X 540,

42, Tintinnopsis gracilis; X 606.

43, Tintinnopsis loricata; X b540.

44, Tintinnopsis manilensis; X 540.
45, Tintinnopsis radixz; X 270.

46. Tintinnopsis tocantinensig; X 540.
47. Tintinnopsis turgida; X b540.

PLATE 15

48. Tintinnopsis major; X 670,
49. Tintinnopsis nortensenti; X 360.

b0. Codoncllopsis ostenfeldi; X 540. 3

61. Coxliella longa; X 606, — - = e : .

b2. Favella simplex; X 360, — ' rad e 2ttt o
63. Favella philippinensis; X 270. bR sawadadidoak Taacs
54. Favella elongata; X 218. . E Bk ;

55. Favclla azorica; X 360. E— ' , B L 1P 3
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FiG.

FicG.

Fi1G.

&6.
b7.
58.
59,
60.
61.

62,
63.
64.
65.
66.
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PLATE 16

Epiplocylis exquisita; X 659.
Epiplocylis ralumensis; % 659.
Epiplocylis undella; % 650.
Metaculis hemispharica; X 624.
Metacylis kofoidi; X 624,
Petalotricka major; X 416.

PLATE 17

Rhabdonella amor; x 760,
Rhabdonella spiralis; % 203.
Rhabdonella brandti; x 293.
Rhabdonella fencstrata; x 760.
Tintinnus perminutus; % 720.

TEXT FIGURES

1. Number of intercalaries and their relation to the precingulars in

the groups Orthoperidinium, Metaperidinium, and Paoreperidi-
nium, :

2. Number of intercalaries in their relation to the precingulars in the

subgenera of Peridinium.
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