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Volume VIII, AOOLOGICAL SERIES Number 4,

A SURVEY OF THE MARINE PROTOZOA OF AMOY*
CHIA CHI WANG AND Dasnu NIE i

INTRODUCTION

In connection with the Summer Survey ol the Marine Biolo-
‘gical Association of China for 1932, the writers were called 1o
make a preliminary study of the Protozoan fauna of Amoy. The
“work was carried on at the Marine Diological Station at the
= University of Amoy 1rom July 15th 10 August 24th.  Within the
B limit of such u short period, i great number of the local species
Bmight have escaped from observation, sinee the apprarance and
ﬁis:lp}w;i rance ol certain particular forms of 'rotozoa in the sani
Dcalit}' are usually correlated with the seasonal changes of the
Benvironment. [t scems necessary that studies on the seasonal
ions ol the species, o1 daily observations of the animals
roughout the year should be throuehiv made before a more
g mprehensive report could be formu

lated

In the present investigation, observations were chiefly con-
fined to the planktonic species from the Bay of Amoy. Bottom
ellers like Foraminifera and pelagic forms like Radiolaria had
fot heen particularly studied. Daily collections were made from
ious Stations and water samples were towed at the surface by
ale of o - =ieal silk plankten pet.  In addition to hauling,
Hlloral coiloctions we: - also made from time to time. Having
‘ ugnt Lthe samples to the laboiatomv, they were transfered into
large potri dishes or finger bottics, ana, ... ~ortain cuses, sea-
geds were added to the samples g0 ax to make constane sva. M

ures.  When the specres had beer doterninea under the com-

Slontributions from the Marine Biotogica! Aaseeiation of China.
The writors aval) themselves of this opnoriuniny o express their thanks
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pound microscope, careful drawings were made tor each specics.
An occular micrometer was used for making measurements.

There were eighty four species of Protozoa recorded in this
investigation, and twelve of them were described as new. A
great number of the species of Dinoflagellates and Tintinnoinea
were frequently observed from the freshly collected samples whilc
most of the hypotrichous Infusoria were largely found in the
standing cultures of about one week old. In the following pro-
sentation, special notes on some important characters were wiven
in certain cases for the Orders, Families, and Genera, in addition
to the descriptions of species. For the benifit of the readers in
touch with the contents, a list was made of all deseribed species,
indicated with the number of pawes conlaining their respective
descriptions.

A LIST OF DESCRIBED SPECIES Ol
MARINE PROTOZOA O AMOY

Mastigophorat wovis s o e e e Puge 289
Qrvder BinoHagellati:: ..o vivvmmmsmmioe sevmsn o5 o e iyamsie 281
Suborder Diniferina ........... 000 ivrne.. ol | 284
Family Peridinidae ....... ¢ e R S . 231
Peridininm divergens Ehvenborye ... . i 200
Peridinium michalis Ehrenbery . . ... T 201
Pevidinivm pentagonm Gran. ., ... 2

il BRIt P2 sas v o o aoan e i 2t
Pervidininm spf. ... ... .. e 244
CGonivdou aeaminetin (hronberg) | . 4o 26
Diplopzalis lenticwle Bevgh ... ... ... ... : 0 Wil
Cerativm furea (Ehvenborve) o000 L 5 207
Ceratiom sete (Ehrenbere)y, o 0 .. . W 209
Ceratinm Oetermediom Jhreonsen. ... ... W S
Ceratioon mussilicuse  (Gourvet) . ..., .. o Hul
Cevatinm trichoceros (Ehvenbopg) o, L. " iU
Clerediem tripos (00 F, Mallery . ... s B “ S04
Ceratiom Lol Schimper .o os ons i 0D
Copatium breve (Osif, & Schnw) ... .. " Aue
Coeratinm schodti Jovgensen ., ... .. i i althy

Family Dinophyside ......000000. S04
Ua'uu,ufr ysis enndate Keny L . . : 300
Suborder Adinina ..o Ll i ) . " 10

Provocenterom  auewns Bhreenbore 5 i ol
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Ereuvielle marine Clenkowsky ...

Suborder Cystoflagellinu ..., .. ......

Family Noetilueidas .................

Noctiluen Seintillans  ( Macartney)

Ovder Fuglenodina . ........... .
Family Hetevonemidae ~..............

Autisone e pmd tieostatiom Mobius

Sarcodini: e

Subelass Foraminifora .o on e mmromeeons -

teanin aviformis Dujavdin

Subelass Radiolaria
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Aewirthowmetron pelloewlvn (J, Miller)

Sticholonehe zanelea? ... ... ...
TnfUSOTIAL  conmmm i seoeas R e e
Ovder Holotricha oo
Fumiiy Enchelinidae . .. ..
|'”-IH'.':U.’I'[IH'r'J'r'rr If.-}u,. rH-f‘UlrJfr'n'.n':\' L_‘:'|1:

Laerywaria spl . P i

Choewde Limicole Levander-Lauterborn ... ...

Mesodinivne pelee (CLo& Loy ...
Family Chlamydodontide . ..........
Thovacoplrya lueiw var, licide var
Family Dysteriidee ....... 00000000
Dysteria nevicwla "Kahl ... .. ..
Family Trachelinidae ................

Livnotus fasciola (Ehrenberg) ...

Awmphileptus gutta Cohn ........

AR | e mry

Locophyllim setigerum Quennerstedt ......

Family Chiliferide ............... .
Uronema maring Dujavdin ... ..
Glaweoma hyeline sp. nov. ... ...
Anophrys sarcophage Cohn ... ..

Family Pleuronemide ..............
Cyelidivon glaveoma O, F. Miiller
Lembus pusillis Quennerstedt
Lembus velifer Cohn ... ...
Plewronemu coronata var., morom

(Duaj-Mob.) ool
Qriler: Heterabvicha: 5 Sy paim avns seo
Suborder Polvtrichida . ... veeioes
Family Stentovide ...............

Follieuling ampnlle O, T, Miiller

Family Bursavidee .............
Condylostoma prtens Dujardin
Family Plagiotomidze. . . .
Blephrarisma winima Lepst.
Suborder Oligotrichida
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2
312
312
212
S14
S14
3l
S0
Ul
216
318
318
319
319
319
319
1Yy
321
322
B2s

3213

329
330
331
331
331
332

333

diad
335
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335
355
438
338
339
334
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Ovder Peritricha
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Family Halteriida
Strobilidiwm typicwin (Lankestey) . .

slaiglaraliniee

Suborder Tintinnoinea

Family Tintinnididz
Leprotintinnus nordqeisti (Brandt), .,
Family Codonellida: vorne S
Tintinnopsis grecidis Kof, & Campb. ..., ...
Tintinnopsis tocenl inensis Kof, & Campl, .
Tintinnopsts wiiinig sp. nov,

DR

Tintinnopsis lorcatas(Brandt) ... ...
Tintinnopsis cobwndate (Jorgensen) .........
Tintinnopsis spiralis Kot. & Campb,
T'intinnopsts eylindriee (Daday)

Family Codonellopsidie

Codonellopsis vsterreldi (Schmidt)
Codoncllopsis roi i s nov,
Family Cyttavoeylide . ...ooiins.
Fucelln pagnensis Kot & Camph,

Favella amogensis sp. nov.,
Favelle wideluta sp. nov,

Family Uvostylidee ... . 0.,
Holostienw siniplicis sp. nov.
Holostiche rubre ( Ehvenberg) ..
Strongylidivom narttivam sp. nov.
Amphisia kesslert (Wrzesniowsky)
Urostyla limboonkengi sp. nov. ...

Family Pleurotrichide
Gonostomum pediculiforme (Cohn)..........
Ozxytriche ferruginea Stein

Family Psilotrichide
Ballodine purvila Kowalewsky

Family Euplotidwe VR A R R
Uronychia transfnge (0. F, Miller).....
Diophrys appendiculatus (Ehrenberg)
Euplotes churon Ehrenberg
Kuplotes harpa Stein

Family Aspidiscidee ... ... ... 0.0,
Aspidisea lyneens (0. 17, Miiller)
Aspidisew turrita (Ehrenberg) . ..
Onychaspis polystyla (Stein)
Onychaspis heeeris (Quennerstedt)

Family Vorticellide ........ SR
Vorticelle patelline O, F. Miller
Vortwalle merine Greef ... ..

Aonthw iy wirenn: Bhrenbery

Payre
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Zoathwwniom alternans ClL & L. ... .. Page 375
Cothorrnin maritine Ehrvenberg ... ... .. ... » 376
Cathurufy aerta Sp. OV, oo e e nn . i 377
Glaas Suobovim: s smmis wd it i S el wve ©L85m : i 378
Family Acinetide ... oo o 378
Acineta fuberose Ehvenberg ... ... ... ... 3 378
Acineta livadiana Meveschkowsky .. ... ... W 379
Aeinete Tufundibuliformis sp. nov, ..., . P ¥ 380
Aetnete anpdlate Sp.MOV. Lo " 381
Family Dendrosomidae ............ .. ... . ..... T 382
R L L e T T T ,, 382

MASTIGOPHORA

Oreder Dinoflagellata
Suborder Diniferina
Family Peridinidae

Peridinidae is the laregest Family of Dinoflagellates. [t is
characterized by the nature of the shell which is always made up
of distinet plates.  The number and arrangement of these plates
furnish the basis for specific as well as generic identifications.
The transverse furrow, covered by an annular girdle plate or
cingulum, divides the shell body into two portions. The anterior
portion, called the epitheca, consists of apical and precingular
plates, and the posterior portion, called the hypotheca, consists
of posteingular and antapical plates. The plates are usually se-
parated one from another by the presence of intercalary bands.
The region where the flagella are originated, is covered by one
or more thin and delicate plates forming the ventral area as de-
signated by Kofoid. Of the two flagella, as in most members of
Dinoflagellates, one runs longitudinally backwards as a trailing
flagellum along the fongitudinal groove, and the other runs trans-
versely round the body in the transverse groove.

Genus Peridinium

In dorso-ventral view, the general outline of the body of the
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Sticholonche zanclea?
(Fig. 28)
Body oval or globular, rather transparent. Spicules nu-

# merous, needle-shaped or elongate blade-like, grouped together
gat their bases in five bundles on the surfuce of the body, radiating

&
i
:
v
B

Fig. 28, Sticholonche zanclea? < 350,

out in all directions. Central capsule rather thick, elliptical or
sausage shaped, usually curved at the middle, containing a single

gnucleus.
1 Size: 50u ~ 60 n
£ The structure of this peculiar animal deviates so much from
the ordinary types of Radiolarians iind the genus Sticholonche is
tgenerally considered as an aberrant group. Individuals are
usually found in the surface collections of sea water.
INFUSORIA
Order Holotricha

[Family Encheiinidae

Trachelocerca phoenicopierus Cohn 1866

( Fig. 29

b Body flattened. mibbon or worne like, from thirty to fourty
fimes as long ws broad. highly slasoo and petractile, prolonged
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_anteriorly into an attenuate, transparent neck, and posteriori:
into a long pointed, tail-like portion. Cytostome terminal. cir-
cular, with a rigid annular border, tollowed by a funnel-lik.
pharyngeal cleft. Cuticular surface finely ciliated, feebly striatod
longitudinally. Macronuclei two in number. Contractile vacuoles
multiple, lineally disposed at the posterior portion of the hody,

Length: 1050 u
Width: 26 n

E Truchelocerca plhoenicopteris is chin
3 acterized not only by the exceedingly
k elongate body, but also by the presence ol
,E a rigid annular border surrounding the
i apical extremity together with the funnel
shaped  pharyngeal clefti The body

%,
'1

5
=i

aakh gy,

llattened -and transparent and most of (e
internal  structures had been made ow
from a single individual found in Aue
L, 1952, The two spherical macroneh
are located somewhat at the middle portion
oi the body and one separates from an-
other for u quite distance.

The peculiar arrangement of the con-

tractile vacuoles is also revéaled in this
1 i single specimen. There are five larger
ik vacuoles, closely grouped in a lineal series
ic; at the posterior portion of the body. Quite
JI i u distunce behind the last one of these,
i::,f there is an isolated vacuole. Two more
A9 minute vacuoles may be seen cluse to the
"“‘?i pointed posterior extremity. It should be

stated, however, that the number of i

contractile vacuoles in T. phoenivoploris
s not definitely eight, since specinhs

Fig. 29, Trachelocer-

(& phoenicopterus R

Cohn. <150, have been recorded in Cohn's origiid
lescription as cited by Kent ('82)

with only one or two contractile vacuonies i

R
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The animal swims through the water very slowly with its
tail-like posterior extremity turning to left or right at will. On
account of its peculiar behavior of the locomotion in addition to
the greatly clongated body, the animal may be easily mistaken
ioasa flat worm at first glance.

®

LY B B et s, s

Lacrymaria sp?

(Fig. 30)

Body clavate or flask-shaped, more than four times as long

as broad, attenuate anteriorly to form a slender neck. An
§: annular plug-like projection very prominent on the termination
£ of the neck. and with a terminal mouth. Posterior end more or
less tapering. Cuticular surface obliquely striate. tinely and

% entirely ciliated ; o single cirelet of longer cilia surrounding the

% base of the annular plug-like projection.  Macronucleus oval or
ellipsoidal, centrally or subcentrally in position. Contractile
& vacuole single, postero-terminal.

Fig. 30, Lacrymanma sp?. Fig. 31, Choema  linncola
# 500. Levander-Lauterborn = 500.
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Length: 120 40-170 40
Width: 38 -42
The individuals of this species are frequently found rfvom

the Bay of Amoy. Like other species of the genus, it swims
through the water very swifttly with its anterior end turning in
all directions. Although the neck is quite contractile, it never
extends anteriorly to a great distance like Lacrymaria olor
Miiller. The animal, represented in figure 30, shows that th
neck is in fully extended condition. The animal appears alniosi
identical to Laeryinarie versatilis (O. F. Miller).

Choenia limicola Levander-Lauterborn 1901
(Fie. 51)

Budy =hghtiv clastic, clongate-lanceolate, about lour to us

much or more than ten times as long as broad, obtusely rounded

at the posterior vnd, slightly tapering posteriorly.  Cytostonie ot
the anterior excremity, widely dilated during the passage of food
substances. otherwise inconspicuous.  Cuticular surface finely
ciliated, fuintly =triated longitudinaily ; apical or oral ¢ilin long
and large, forming a forwardly directed brush-like tuft. Con-
tractile vacuole single, postero-terminal in position,

Length: 85p-120 p

Width:  20u-30 n

Choewia limeold may be found in great abundance trom the
standing eultures of sea water. It swims through the water
slowly or rapidly with its anterior end turning in all directions
like the gesture usually pertormed by the worms,

The body o (' limicola is shorter than C. feres Dujardiih
since the lengtn of the latter usually exceeds twenty times its
breadth. The anterior extremity of C. teres is conicadly pointed
while, in the presont species, it is bluntly tapered.

The endoplasnt is always crowded with food vicuoles or
particles and the macro-and mieronucleus have not been made

our daring observation.
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Mesodinium pulex (Cl. & L.) Stein 1862
(Fig. 32)

Hitlteria pulee Calp, et Lachm. 1858-Y

Body turbinate, globose posteriorly, conical and tapering as
it approaches the anterior end to form a projecting snout, with
deep annular constriction or girdle a little
above the half way of the longitudinal
axis. Cytostome at the apical end of the
projecting snout, armed from the inside out
with four small oral tentacles. Cilia long
and large, cirrose-like, forming two wreaths,
developed on the annular constriction.  Ma-

Pk AT e AT R e T A

cronucleus single, sphevical or ovoid.  Con- g s fesodinium
tractile vacuole one. pulex (€L and L.
Length: 16 o %A
Width: 124
Thix is a very minute species, and only few specimens have
- been observed from Amoy.
When the animal moves, the eirrose-like cilia of the anterior
- wreath direct forward while those of the posterior wreath trail
¢ behind as shown in the figure.
The oral tentacles may extend forward for a considerable
distance and their enlarged free terminal ends are suctorial in
order to capture the prey which consists of other minute ciliates.

Family Chlamydodontidae
Thorvacophrya luciae (Kahl 1926) var. livida var. nov.

(Fig. 33)

Body ellipsoidal, less than two times as long as broad.
‘ Cytostome terminal, leading into a delicate straight, tubular
eytopharynx which ends abruptly into the endoplasm, ssociated
externally with a psedomembrane extending trom the anterior
extremity towards the lateral side to a distance abour me thied
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of the entive lewrth ol the I!}ll(l_\'. Cutieular surtie Lirtehy
coloured, spirally furrowed, with minute trichoeysts fmbeded o
side of these furrows appearing as shining bead-like spots.  Cilia
of the body surfuce generally uniform in size, shorter than thos
consisting the pscudomembrane.  Macronueleus single, ovoidal
or ellipsoidal, centrally or subcentrally located: micronuehes
spherical, in close contact with the macronucleus.  Conteaet i

vacuole single, posteriorly located.

Length: 70 n
Width: 40
The brilliant bluish colour of the cytoplasn and the presenc
of shining and vetlective spots, namely the trichocysts, inside ol

the spival furrow wive the animal a very striking appearanes do
distinguish it=cll from the other species of the cilintes. Accor
ing to Kahl's 28 description for T. lweiue var. i, L
number of the ~pival tarrows is definitely eight, while the mdi
duals of the preson cariety usually exhibit thivteen o o

Furvows, ke o the case of T seleata Mansto Toosofeata, how
ever, (loes got possess a0 pseudomembrane which s verd

peculiar structure consisting of longer cilia and s chavacteristi

to all the varieties ot T. luciae.

uene i, B Dyster
- BTh. Kahl, - 650
. : 1+ el ol .’}'Jt'
The evitost = pot laterally located ot ' e ol

. L o I
The thtlar et

pseudomentae, but rerminal in position.
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b pharynx is rather thin and delicate, and seems not compoged of
2 separate pharyngeal rods.
_ The animal is a voracious feeder, and usually containg many

£ food vacuoles of large size.

The oceurrence of this animal in Amoy s not abundant,
[Family Dysteriidae
Dysteria navieula kahl 1928

(Fig. 54y

\-:“Qaww b s

Body hoat-shaped, ronvex dorsally, Hattened ventrally, trun-

& cate and more or less curved towards the left at the anterior end,
with o movable spine-tike candal append: attached 1o the pos-
terior extremity whteh = tapering and bluntly pointed. Cyto-

; slonme antero-venteal, supplemented byoo <iniple horny tubular

B cvtopharvny, associated with a very smadl pre-orval undulating
A4 membrane, Cilia i longitadinal rows contined 1o “he subeenteal
2 very nurrow band-like area of the vontral surtace, with the rows

of the one side curved above the evtostome ta meet those op the

¥ other side. Nucleus single. ellipsoidal, divided cquittorially m
a: two visible parts,  Contractile vacuoles many, usualiy four in

number. two anteriorly and two posteriorly located,

- Length: 684
Width: 16 u
This species ix frequently found amone rhe decayving algae
from the cultures ot sea watoer,

Familv Trachelinidae

Lionotus fasciola (Nhrenberer Woesesniowsky TRTO

ST 9, S50 A R PR S DR

Aenlide e teseioin Fhrenberg 1ens

Body more or less clustic, elongate oval o lanceolate, from

four to six times as long as bhroad, widest o the conteal regton,

: rounded posterioriv, oraduoaily tapermge towaoed the anterior ox-

".
R g

|
i
f
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tremity to form a narrow, hyaline, flexible neck-like prolis
which is often abruptly curved at its distal end and seapecl:
exceeds one half of the length of the entire body. Dorsal suri.
convex, naked: ventral surface Hattened and ciliated throuyr

hout
Cytostome in the form of an indistinct <lit-like aperture

y St
at the ventral side of the neck-like proboscis, close to the Teft-hamnd

Ipr

Y/

-
"

T —
o

L}
7

i

o S
A -
S LS, W X

T g
. n
a
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M 2 !

Fig. 35, Lionotus fasciola Fiw. 7. Loxophyilum  seti-

(Ehrenberg). =650, gerum  Quennerstedt. - an0

border. Muacronuclei two in number, spherical, centrally placed.
very close one to another. Contractile vacuole single, newe the
posterior extremity,
Leneth:  S50-1200

Lionotus 1aseiola, a very common fresh water species, bs also
found in great abundance from the cultures of sea water in Amoy
After a caretul observation, it is confirmed that this particular
marine variety is identical to the fresh water forms practicadl:
in every dotail.

The animal is highly elastie, and its body may be contracted
or extended in a oreat extent during locomotion. The endopla=m

] 1 1 aiy il A ['Il}!ll.‘t_!".
is very clear and transparent, especially in the tlattened p

P oo aompii _ ..*,.._Wi
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staining,

(Fig. 36)

or extremity tapering and morve or less
pointed, uncinate. curved towards the
dorsal aspeet.  Dorsal margin convex;
ventral tlat or slightly concave. Cyto-
stome elongate-slit-like, situated on the
ventral surface at o distance of about
one thirt[ ol the leneth of the body from

Cuticular sur-

face striate I::n_u'l lm:!r‘.uil_\'. densely cloth-
fine, Cilia
bordering the cyvtostome slightly longer
than the rest.  Endoplasm with numer-
spherical water vacuoles and

ed with short even cilia,

T g T e e g T T B TR ) e e > yan e

ous large,
- refringent corpuscles seattered through-
out the cortical layer.  Macronuelei two
, in number, spherical, centrally located.
Contractile  vacuole postero-
terminal.

single,

SRR R

Length:
Width:
At o wlance,

215

52 1

raca

thiz animal may be

= easily mistaken as o <pecies of Lionofys

%'rm account ol ifs proboscis-like anterior

“end and the presence of two spherical
‘!'mdmnnm.lm at the middle portion of
h-the body.  Antphideptus gruita is,
3 :'.f..:ex-el‘. flask-shaped,
' -;F%gl'enl}y

how-
never extends
to form a very elongate and

and
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The two macronuclei could be easily observed without the aid of

Amphileptus gutta Cohn 1866

Body clongate-pyriform, about four and one halfl times as long
as broad, widest at the middle portion, rounded posteriorly.

1fee

Eslender neck like what micht he frequently observed in the

e e e e <

B b e i o ey
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ot the species of Liouotus. The slit-like cytostome is very pro
minent and much longer than that in the species of Lionof s
occupying about the anterior third of the entire body.

The occurrence of this species in Amoy is rather rare.

Loxophyllum setigerum Quennerstedt 1867-68
(Fig. 37)

Body dorso-ventrally flattened, with a broad hyaline hordor,
ovoid or sometimes irregularly rhomboidal. about two times s«
long as broad, widest centrally, attenuate anteriorly, rounded
posteriorly. Ventral border nearly straight, neither undulute
nor bearing trichocyst; dorsal border strongly or gibhously
arcuate.  Cytostome slit-like, situated on the ventral side close
to the anterior extremity, Cuticular surtface longitudinally
striated: with cross markings or linings perpendicular to the
longitudinal strice on the lateral sides ol the hyaline boriley
Ciliation restricted to the ventral side of the body only: ¢ilin
bordering the lateral periphery often transformed into scta-like
projections.  Macronuclei spherieal, four in number, disposed in
a linear series in the mid-dorsal region. Contractile vacuoles
more than one, forming a continuous row down the dorsal margin
when they are numerous.

Length: 105 u
Width: 60u

Loxophyllum sctigernm is characterized by the presence of
the seta-like cilia bordering the lateral periphery of the body.
In the dorso-ventral view, the animal seems to be composed of
two parts, a humped granular central mass and a hyaline, broad,
peripheral border surrounding the central mass. The nuclet,
contractile vacuoles, and endoplasmic vranules are all included
in the central mass and, thus, the latter gives a dark or opadut
appearance in contrast with the peripheral hyaline layer.

According to Kahl (28), there is probably a row of tri-
chueysts along the lott side of the pharyngeal slit as ill(iiL‘zltL’ll‘
by the presence of the shining reflective dots. Such a row of

1
i.
1
i
i
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shining dots has not been observed in the two individuals found
in Amoy.

Family Chiliferidae
Uronema marina Dujardin 1841
(Fig. 38)

Body persistent in shape, elongate ovate, from two to three
times as long as broad, narrower and slightly truncate at the
anterior end, thicker and rounded posteriorly, with the marginal
surface usually erenulated or rugose in appear-
ance. Peristome-ficld located at the ventral
surface, in the form ot a deep furrow, extend-
ing from the anterior extremity backward to
a distance a little anterior to the venter ol the
body. Oral aperture situated at the posterior
end of the peristome which is supplemented
externally with an extensile trap-like adorul
membrane, Cilia of the general surface
vibratile, of even length throughout, dispersed
in parallel rows, four or five of which are ex-
posed to the view by the body as seen in profile.
A long seta-like tactile filament produced from
the posterior extremity, almost equalling the Fig #8 Uronema
body in length. Macronucleus single, spherical "f“_"““ Dujasdin. X
or oval. subcentral in position. Contractile
vacuole one, posteriorly located.

Length: 35 u
Width: 14 u-1Tp

Only several individuals of Uronema martia were found
trom the Bay of Amoy during the latter part of July. Although
the species was recorded by Dujardin as most abundantly deve-
loped in salt-water, a form, identical in all essential details to
the present species. has been found from f{resh water by Kent
and other authors.
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(ilaucoma hyalina sp. nov.

.

(Fig. 39)

Body persistent in shape, somewhat elongate-ovate, more
than two times the breadth in length, rounded at bHoth cxtie-
mities. Anterior third narrower and hyaline, slightly expandi
toward the posterior extremity.  Cytostome situsated leaterally
close to the anterior extremity, associated with projectine:

vibratile undulating membrane.  Cuticular surface loneitudinl-

ly ciliated. Trichocysis numerous and fine, unitormly disposcd.
Length: 70 u
Width: 30 n
The new species is characterized by the permanent prescnce
at the anterior half of the body a hyaline arca which is more or
less bluish in colour and gives a reflictive
or shining appearance when the animal poer-
forms a constant locomotion.  As a rule, the

posterior half of the body is crowded with

§

food vacuoles and oil-like corpuscles and it
appears very dark and opaque in contrast
with the above hyaline area.

The cytostome has the same structure
as in the other species of the genus, and the
vibratile undulating membrane is composed
of two alike pieces. The trichocysts are very
fine and numerous and could be seen under
a very careful observation. It is also a pecu-
liar fact that, in this species, the contractile

Fig. 39. Glaucoma
hyalina sp. nov. . g
835 hyaline area but not close to the postel

3 v, o * .
vacuole is located near the anterior end of the
or

extremity,

sy ) . . . s . Tt o ance
Individuals of thiz species may be found in great abunda
from the standing cultures of the sea water.

e
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Anophrys sarcophaga Cohn 1866
(Fig. 40)

Body eclongate ovate, two to three times as long as broad,
rounded posteriorly, more or less pointed and curved anteriorly.
Cytostome situated on the ventral surface at a distance of one
third of the length of the entire body from the anterior extre-
mity, bearing a ftascicle of about eight or nine large and long
adoral cilin. Cuticular surface furrowed longitudinally and
finely ciliated. Macronucleus large, spherical, centrally located.
Contractile vacuole single, postero-terminal.

Length: 45 u
Width: 20u

The presence ol cight or more long cilia at the oral vegion is

i
l.,':
i
H

g s Y

the distinet character served Lo separvate Adwopheys sareopiuagu
from the species of the closely refated genera. According to
Cohn's original description as cited by Kent ('81-82), there
should be a number of transverse furrows in addition to the
longitudinal ones present at the posterior hall of the body. Such
transverse furrows are not observed in the individuals found in
Amoy. The occurrence of this species is rather rare.

Family Pleuronemidae
Cyelidium glaucoma O. F. Miiller 1736
{ Fig. 41)

Body somewhat compressed, ovate or lemon shaped, fattened
ventrally in the neighbourhood of the subeentral eytostome, tuper-
ing abruptly at the anterior extremity, about twice as long as
broad. Peristome-tield extending from the anterior end back-
ward to a distinet depression a little below the middle of the
ventral surface where the cytostome is located.  Preoral mem.
brane rather broad and prominent, extensile and hood-shaped.
Cuticular surface faintly striated longitudinally.  Cilia fine and
evenly distributed, not equalling the breadth of the body in iength,
A single long caudal bristle developed at the posterior extremity.
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Macronucleus single, spherical, located at the anterior half
the body. Contractile vacuole sipgle, posteriorly located.
Length: 20
Width: 11 it
This marine variety of Cyclidium glawcoma occurs Ve
abundantly in Amoy, especially in the standing culturos ol <oy
water. In C. e¢itrulli: Cohn, a typical marine species, hoth the
anterior and posterior ends are remarkably tapered, while 1

Pig. 42, Lom.

bus ilu.-cli]u-

M 40, Anophiry Mg, AL Cyelidinan

Tiz. 40, Anophrys Pig i 3 ~ Gisiiiaiatoit;
sarcophaga Colin, glaucoma O, I Miiller, <1000:

XK 00, ® 1200,

posterior region of the present animal appears more rounded and
expanded.  The organization of the body of this animal algl'l"‘-“'
almost in every detail with the (resh water individual of the
species, except that the macronucleus and micronucleus are more
anteriorly located.

Lembus pusillus Quennerstedt 1369
(Fig. 42)

; picEn R B
Lembns moebii Wahl 1926

es s

. y ; Fhree HimM
Body elongate ovate to subeylindrical, about three : ot
i Hrie anterior t
long as broad, rounded at both extremities, the ant




1932 WANG & NIE—PROTOZOA OF AMOY 333

usually narrower and sometimes tapering. Peristome-field al-
# most extending to the middle of body, with two subtriangular
& or band-like undulating membrane of unequal size on its right
L hand border. Cuticular surface striated longitudinally, evenly
¢F and finely ciliated throughout. A single, long and stiff cilium
& developed posteriorly to form the caudal filament.  Macronucleus
E one, spherical, central or subeentral in position. Contractile
vacuole, one, posteriorly located.

Length: 25u
Width: 8u

8 The smaller size of the body, the longitudinal striations on

- the cuticular surtace. and the exceedingly long caudal filament
serve to distinguish this species from Lembus veliter Cohn. The
& animal may be found in great abundance from the standing cul-
s tures of the sea water in association with Lemhus velifer.

LLembus velifer C'ohn 1266

(Fig. 43)

Vibeio verucinns O, 1 Miiller 1736

Cyelidivm elonguton Clap, ot Lachm, 1851

' Mx‘ﬂh-;ﬂn“n -

3 Body lanceolate or elongate clavate, more tapering anterior-
% ly than posteriorly, highly elastic, from six to ten times as long
¥ as broad.  Peristome field extending from the anterior end back-
wards to a distance about one half the length of the body, asso-
¥ ciated with two subtriangular or band-like undulating membranes
8 of unequal size on its right-hand border. Cilia ot the cuticular
csurface longer towards the anterior extremitv: a single and stiff
] ¥ cilium developed posteriorly to form the caudal filament.  Cuti-

cular surface of the posterior half of the body finely striated or
& annulated transversely.  Macronuelei two, <pherteal, central or
(& subcentral in position. Contractile vacuole usually posteriorly
@ ® located.

i aad

Length: 35u
Width:  l4u

sy st e e i
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This species is characterized by the presence
of transverse annulations on the cuticular surface
of the posterior half of the body and the develop-
ment of the longer cilia along the peristomial fur-
row. The body is the longest among the species
of the genus Lembus, Its anterior extremity is
flexible or more oy less elastic and may turn in all
directions like in the case of Amphileptus and
Lionotus,  The caudal filament in this species is
much shorter than in the other species. The
eytoplasm is transparent and granular. There
are-usually one or more small vacuoles located be-
tween the contraectile vacuole and the posterior
macronuelens,  Their function is unknown.

The occurrence of this species in Anoy is

very abundant. The animal is genevally found

Fig43. Lom- from the cultures of sea water kept in the labor-
bus valifor .
Cohun X750, alory atter one or two weeks,

Pleuronema coronata var, marina (Duj. - Mob.) Kahl 1928
(Fig. 44)

Plewvonewee wiaeinenme Dujardin 1841

Body ovoid or more or less compressed,
about twice as long as broad, almost flattened
ventrally, convex at dorsal side, rounded at both
extremities. DPeristome-field very prominent,
ventrally located, extending from the anterior
end into a depressed or invaginated area near
the posterior end where the eytostome is lo-
cated. Pre-oral membrane broad and hyvaline,
extensile and hood-shaped.  Cuticular surtace
faintly striated longitudinally, covered with
long and stiff cilia, accompanied by a few ad- pig (4. Plowsone-

ditional longer scta-like ones projeeting at ma Covonata vor
; ; : ; [ Dij-Mob)
various angles (rom the posterior end. Ma- marms Duj-Mob
. : « 00,

cronucleus spherical, centrally or subcentrally R

located. Contractile vacuole single, posteriorly located.
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Length:  63u
Width: 33 u
This animal was first described by Dujardin (‘41) from the
sea water and, later, re-described by Mébius (’88) under the same
specific name, Plewronema marvinwm. As all the important
characteristics of the animal are practically identical to a (resh
water species, Plewroncmae coronate Kent, it is finally amended
by Kahl as a marine variety of Kent's species.

A ey SR e

The variety differs from the type species in its more rounded
and wider posterior portion of the body. The peristome field is
more prominent and the macronucleus is much larger in the
marine variety than in the fresh water individuals. Few speci-
mens were observed during the first part of August,

Order Heteroiricha
Suborder Polytrichida
Fumily Stentoridae

1 Folliculina ampulla O. F. Miller 1786

(Fig. 45)

% Sheath or lorica horny in structure, transparent when young,
?glaucous or sea green in adult, more or less ovate or flask-shaped
%' at base which is attached on the algae or other foreign bodies by
% its lateral side, with a tubular neck bending upward; neck short
s in young individuals, becoming much prolonged with age and
ornamenated with regular, horizontal ascending annulations.
Aperture of lorica, circular, evenly margined. Animal body
similar in colour to the lorica, clongate, highly elastic at its taper-
ing posterior extremity. DPeristome-field large, embracing the
entire frontal border, produced into two more or less symmetri-
cal, elongate, fattened, lappet-like lobes or arms.  Peristomial
lobes or arms from three to six times as long as broad, with their
extremities more usually bluntly, but sometimes sharply pointed.
Cytostome situated at a deep cleft between the two lobes or arms.
Cilia on the general cuticular surtace very fine, disposed in evenly

e TR

e
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longitudinal rows, those on the frontal border exceedingly lony.
Macronucleus single, ovoid or ellipsoidal.

Length of base of lorica 135 g

Length of the neck of lorica 153 i

The genus Folliculina has been long considered as being
derived from Stenfor on the basis of the structural featires.
It deviates from the latter type chietly by the huge dvvuluﬂmv"t
of the peristome border into two very expanded, bilobate winges=
or arms, and by the permanent occupation of the animal i.n i
rigid sheath or lorica.

As stated in the above :195(:1'1ptim1, the lorica is divided into |
two parts, the base and the neck. The base is flask shaped and
adheres very firmly to the substratum by its flattened venteal |
side. The neck turns straightly upward from the base, Lorminge

Fig. 45. PFolliculina ampulla 0. F. Miller. x210.
an angle about 120° between them. In all the four observed
individuals, there are seven annulli marked on the neck, aithnug.n
the number of annulations tends to vary among different indivi-
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duals. The wall of the lorica has been generally described as
chitinous in structure. Penard (’19), however, considered it
¥ as composed of hardened mucilage on account of its great
$ adhesive strength.

The animal differs very greatly in appearance between the
. specimens in the expanded condition and in the retracted state.

# When it expands, the posterior portion of the body hecomos fusi.

% form while anteriorly it stretches in a very extensible prolong-
= ation. and finally the two prominent lobes becomes widely spread.

Sometimes the two lobes are not of equal size, and the large
one usually terminates in a sharp point while the smaller is
rounded at the summit. The membranelles consist of groups of
long vibratile cilia which are compressed into a prominent lamina,
The bases of the himina arve naorked by rod-like transverse lines
giving a special <ealariform appearance to the peristome border.
The groups of cilia of the membranelles possess at times an
independent activity. since they may vibrate in one region of the
peristome alone but not in the others. The peristomial furrow
runs along the whole border of the lateral lobes, descends into
a funnel and finally plunges into the vestibulum. At the bottom
of the vestibulum, the mouth is located. The membhranelles be-
come thinner and thinner as the furrow descends, and there are
- nothing but ordinary cilia until the vestibulum is reached.

The sea-green or dark bluish colour of Folliculina ampulla
is inseparably interblended with the substances of the c¢ytoplasm
as to communicate its characteristic tint to the externally secreted
lorica. According to Penard (’19), the colour of the animal is
due to the presence of very small grains or concretions in the
cytoplasm. These concretions are. at first, transformed trom the

- clear bluish fluid contained in the vacuoles and, later, they dis-

seminate in the adjoining plasma atter breaking down the wall
of the vacuoles. When in vreat abundance, the coloured matter
- may be expelled to the outside through a simple small opening
in the posterior extremity of the bodv and lumps of green matter
are usually observed Ivinge in the space between the lorica and the
% body.
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Four specimens of this species were collected from Nantaiwu
and found to be attached on Cladophora.

Family Bursaridae
Condylostoma patens Dujardin 1841
(Fig. 46)

Trichoda pectens 0. F. Miiller 1786

Uvoleptis patens Ehrenberg 1833
Body highly elastic, elongate elliptical or almost eylindricul
in form, slightly flattened and obliquely truncate anteriorly,
rounded po::terim‘ly. somewhat contracted

behind the region of the peristome, its length

being about Ave times its gveat breadih

and® transparent, consisting of an irrewuln
triangular excavation occupying a nuedin
position at the anterior extremity o

ventral surtface, extending trom the anterior
end to a distance about one third of the lonugi-
tudinal axis of the entire body, with its
right--hand border bearing a conspicuous
undulating membrane which is as long as and
about one half the width of the peristome-
field. Cytopharynx narrow and short, tubular
in form, extending from the posterior »x-
tremity  of the peristome to the middle
portion ol the body.  Striation and ciliation

longitudinal, closely approximated. M-

cronucleus elongate moniliform, located near

the rirht side of the animal.
Length: 34fn
Width: 68n
The above deseription is based upon & 0
Fie. 16 Condylostoma Single specimen observed from the Ist;mdmﬁ
pnmrmm;u..-.iin, oon  culture of sea water kept with marme u_lg:‘:u'
at the Zoological Laboratory of the Univer-
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sity of Amoy on August 14, 1932. In this single specimen,
the length of the body is shorter and the peristomeis larger in com-
parison with the typical individuals of the species as reported by
Dujardin (’41), Biitschli (’82), and other authors. A canal
shaped contractile vacuole together with its secondary vesicular
spaces so peculiar to the species is not found in this particular
individual. All these differences are considered by the writers
as due to individual variations.

The endoplasm is colourless and transparent, and appears
granular in structure.  Fooed vacuoles of different size are mostly
found in the posterior portion of the body. The moniliform
macronucleus of this individual consists of ten ovoid segments or
beads, extending for a quite long distance along the right side
border of the animal.

Family Plagiotomidae
Blepharisma minima Lepsi (1927)
(Fig., 47)

Body of small size, persistent in form, more or less ovate,
less than two times as long as broad; posterior end rounded,
anterior end pointed, sickle shaped, and curved towards the left.
Peristome field in the form of a long, deep, fissure-like cleft situ-
ated on the left hand border of the body, extending to the middle
of the body, associated with membranelles consisting of more than
ten strong cilia. Undulating membrane probably wanting.
Cuticular surface faintly longitudinally striated and finely ciliat-
ed. Macronucleus single, ellipsoidal, centrally located. Con-
tractile vacuoles two, one anteriorly and the other posteriorly
located.

Length: 32 ¢
Width: 20 n

This is a small species of Blephorisma and, unlike other
species of the genus, its body is not coloured with any kind of
tint. ©* The endoplasm appears very fransparent and contains
scattered granular bodies of various size. The presence of one
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contractile vacuole at the anterior end and another at the

posterior end is peculiar to the individuals found at Amoy, sinee

Fir. 17, Blepharisma minima . Fig, I8, Strobilidinm typicum
Lepsi. 1250, . (Lankester)., < L1A0,
according to Lepsi's orviginal figcure, no contractile vacuole
present in the type of this species.  Only few specimens woere
observed from Amov.
Suborder Oligotrichida
Family Halteriidae
Strobilidium tyvpicum (Lankester) Fauré-Fremiet 1924
(Fig. 48)
Torvquatella typicn Lankester 1871

Body ovoid, more or less clongate, rounded at both ex-
tremities; posterior portion narrower than the anterior. Peri-
stome-field in the form of a concaved depression, limited by &
high, large. and circular lip-like process at the anterior end.
Cytostome opened at the lateral side of the bottom of the pert-
stome-field.  Adoral fringe closed, consisting of numerous short
cilia, turning from right to left on the peristomial lip. (il
on the external of the lip-like process long and numerous, coalesc-
ed together to form large, powerful membranelles. Cuticular
surface smooth, not ciliated. Macronucleus consisting of two
elliptical masses, subcentrally located.
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cribed by Lankester and Strobilidium typicum described by
Faurée-Fremiet. The average size of the individuals is, however,
very small as compared with the measurements of the specimens
given by the above authors,  The animal ocetirs very abundantly
in Amoy, especially in the cultures of sea water. [t may be con-
sidered as a small variety of S. typicum.
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1 i+

f Length: 35u I
B Width: 20 4 |

% The present animal is identical to Torquatella typica des- ‘

d

%«.

Suborder Tintinnoinea

é The Suborder Tintinnoinea has been recently established
by Kofoid and Campbell ('29) to include a large group of hetero-
trichous Infusoria with aconical or trumpet-shaped body attached
inside of a lorica, “The inclosed unimal possesses u lavotropic
adoral zone of 18 Lo 22 membranclles and a number ot longi-
tudinal lines of somatic cilin. The lorica is secreted by the

animal, incorporated with coccoliths or other fnecul residues
and usually attached with agglomerating particles off foreign
substances.

Thirteen species of Tintinnoinea belonging to four different
families have been recorded in Amoy during the summer, 1932
In most of these species, observations were made only on empty
loricae as the living animals were rare.

Family Tintinnididae

This Family includes the Tintinnoinea with the lorica usually
tubular or diversely saccular in form. It differs from other
Families of the Suborder in having only the finely primary
structure in the wall and in the absence of the well developed and
separated lamelle in the lorica.

Leprotintinnus nordqvisti (Brandt 1906)
(Fig. 49)

Lorica elongate, tube like or cylindrical, with an expanded,

conical base at the posterior extremity; about six times the oral
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" diameter in length: opened at both ends; wall soft and coarsely
alveolar, viscous on the surface, freely agglomerated with foreiey,
bodies.

Length of lorica: 200pn

Leprotintinnus differs from Tintinnidinm, another gonus of
the Family Tintinnididae, by the widely opened aboral end, and
nordquisti is distinguished (rom the other species of the cenus
by its expanded base or aboral region of the lorica. Althouch
Leprotintinnus novdqristi occurs very abundantly in Amoy, livine
specimens have been, thus far, not observed.

‘Family Codonellidae
L]

In this Family, the wall of the lorica bears coarse secondanry
structures in addition to the minute primary alveoli. A collar
may be present in some siu:\-hts. but not in others. The howl
varies greatly in shape, from globose to conical or cylindriond
The aboral end is rounded or pomted, and with or without an
aboral horn. The Family was first named by Kent ('82).

Fig. 49, Leprotintinnus  Fig. 50, Tintinnopsis Fig. 51 '_['int—nmopslj
nordqvisti (Brandt). jgracilis Kof. & Campb. tocantinensis Kof. an
X 260. < 400, Campb.  x+400.

e e sy S
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"intinnopsis is a large genus of the Family, and is character-
)y the bowl-shaped lorica with freely agglomerated foreign
‘les scattered abundantly on its outer surface. It differs
Codonella, another genus of the Family, in the lack of a
il groove and in less regular pattern of the secondary
ture.  Seven species of Tintinnopsis are reported in the
ving sections and one of them is new.

Tintinnopsis gracilis Kofoid and Campbell 1929
(Fig. 50)
Lorica slender, from two to four times the oral diameter in

h, thickly agglomerated with foreign bodies on its wall;
al thare: aboral end subconical, contracting to a blunt point.

Length of the lorica: 113 u

Width of the lorica: 35 u

According to Kotoid and Campbell ('29), the type locality
is species is Schott, off the West coast of Borneo. [t occurs
r abundantly in Amoy.

Tintinnopsis tocantinensis Kotoid and Campbell 1929
(Fig. 51)

Lorica cylindrical in the upper half, bulbous in the lower
five or six times the oral diameter in length; aboral horn
., about an oral diameter in length; wall rather thick,
ymerated with minute dark forvign particles.

Length of the lorica 95 u
!

Tintinnopsts tocantivensis is characterized by the bulbous
rgement of the posterior portion and the presence of a stout
al horn. It should be mentioned, however, that the bulbous
rgement in the individuals of this species found in Amoy 13

R T
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greater in diameter in proportion to the cylindrical oral part a-
compared with that of the type specimen described by Kofoil
and Campbell. The length of the lorica in the Amoy variety i-
also greater than that of the type. The occurrence of this species
is rather rare.

Tintinnopsis minima sp. nov.
(Fig. 52)

Lorica very short campanulate, about 1.5 times the or:l

diameter in diameter, thin at the out margin, greatly thickened

toward the base whose inside border re-

presents the oral rim of the lorica; nuchal

] constriction very slight or almost impercep-

- tible: bowl more 'nr' less subglobular, narrow-

ing down gradually and very slightly from

the nuchal region to the aboral portion:

aboral extremity inverted convex conicul.

evenly and bluntly ended: wall very coar-o.
R —— irreeular alveolar blocks.

inima g nov, X H00, Length: 36 i

This is a small new species discovered from the Bay of Amoy
during the middle part of August, 1932, In the general outlinv
of the body, it differs very greatly from T'ps. nana Lohmann,
Tps. minuta Wailes, and Tps. parva Merkle, the other known
minute species of the genus, since all the latter species do not
possess a collar at their oral ends. Regardless to the size ol the
lorica, the present species scems to be more closely related with
Tps. schotti Brandt. In the case of Tps. sehotti, the bhowl I
more globular than that of Tps. minimoe, and there is a distinct
nuchal constriction between the bowl and the collar while, n
Tps. minoma, the demarkation of such o constriction iz very
feeble or almost imperceptible. The aboral end of the lorica in
the latter species is almost rounded instead of bluntly pointed
as in the case of the former.

The anterior portion of the animal body resembles, in a greal
extent, that of Tps. enlindrica Daday. The peristomial lp is
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wvated with its superior border inflected abruptly to form an
nulation that contracts the opening of the peristome field. The
oral membranelles are exceedingly long and greatly expanded.

S agreis R
5

e

‘67

A
l.nn-"JQ

Fig. 5. Tintinnopsis lorvieata Fig., 54, Tintinnopsis rotun-
(Brandt). - 270, luta  (Jorgensen). >3350,

e 1o the opaqueness of the lorica, the posterior portion of the
| mal has not been suecessiully detected.

The oceurrence of this species in Amoy is not very abundant.
Tintinnopsis lovieata (Brandt 1906)
(Fig. 53)

Lorica tall campanulate, from 1.5 to 1.8 times the oral
meter in length; suboral region forming a flaring collar, in-
ted conical: cylindrical below; convex conical just above
ral region; aboral end bluntly pointed; wall laid up of coarse
Lrments, with cowrse primary alveoli.

Length: 140 n

Tintinnopsis loricatu differs from other species of the genus,
orted presently, in its well developed flaring collar.  The
',rt,h of the lorica shorter than that of the type specimen
rinally found off the West coast of Borneo. The occurrence
[' his species in Amoy is rather abundant.
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Tintinnopsis rotundata (Jorgensen) Kofoid and Campbell 1929
(Fig. 54)
Tintinnopsis beroidea Daday 1887
Tintinnopsis berowdea var, rotundate Jorgensen 1899

Lorica in the form of a short, stout, round-ended vial, from
1.9 to 2.4 times the oral diameter in length, coarsely agelomoerited
with foreign bodies on its wall; aboral end hemispherical ; ornl
margin ragged.,
Length: 98 u
Breadth: 40 p-52 pn
The eviindrical loviea with ite hemispherical aboral ol
distinguishes this svecies from other Toabinnnpsis very digtinet]s
The occurrence of Tps. rofuadata in Amoy (s very abundant,

Tintinnopsis spiralis Koloid and Campbell 1924
([Fig. 55)

Tiptoconnpsis eylindyied 1 Meunier [010)

Loriea very tall, inverted campanulate, about
2.5 times oral diameter in length; oral margin
with adherent spicules; suboral region flaring.
inverted conical; aboral region convex conical:
eylindrical between the suboral and aboral ve-
gions: aboral end biunt; wall marked with ten
to twelve equal spiral turns, agglomerated with
scanty forveign particles.

length ot the lovica: 55

[he presence ol ten to twelve equal splrad
turns on the wall of the lorica is the distunct

Fig. 55, Tintin- . i - R .4 |

4 . character ol the species. The individuals tound
nopsis  apiralis * > X i the
Kof. awl Cam. at Amoyv appear much smaller in size than 8
pb. X T30 type specimen discovered from Barents Sea. I'h

oceurrvence of this species is rather rare.
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Tintinnopsis cylidrica (Daday 1887)

(Fig. 56)
Tintinnopsis radiz Jorgensen 1024
Tintinnopsis bottwice Rossolimo 1922

Lorica elongate-cylindvical, six to seven
times the oral diameter in length, with the
Posterior third gradually tapering into a
bluntly pointed and sometimes slightly curved
aboral end; oral margin not everted; bowl
with no trace of spiral organization, and no
change in diameter except the tapering
aboral end; wall vather thinly agelomerated
with foreign particles of various shape and

size,

Length of lorica: 238.-355u

The species is characterized by the
elongate cylindrical lorica together with its
bluntly pointed and slightly curved aboral
end. It is the most abundant species of
Tintinnopsis that oceurs in the Bay of Amoy
during the months of July and August.

The living animals of this species were
found in some specimens. The body is globu-
lar or somewhat campanulate. The peris-
tomial lip is thick and elevated, and its
superior border inflects abruptly forming a
thick annulation that contracts the opening
of the peristome field, The adoral mem-
branellex are in the form ol a closed zone
which oxtends directly forward and keeps
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general surface of the body were not observed.

eylindrica ( Diviay). <
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A thread like slender pedicle or stalk is prolonged from 1l
posterior end of the body to the bottom of the aboral end of tl
lorica for a quite long distance. Carrying its elongate lovicu,
the animal may swim very treely through the water.

Family Codonellopsidae

In this Family, the lorica of the animal is divided distinctiv
into two parts, an anterior hyaline collar, and a posterior pui-
terned bowl. Codonellopsis is the large genus of the Familv.
[t differs from the other vencra by its more prominent coll:r
which is usually high, but n:urower than the bowl, and is marked
on itz wall at least with one or two coiled bands. Two <pocies
of the genus have been recorded at Amoy, and one of them is new,

Codonellopsis satenreidi (Senmidt) KNoloid aond Campibe ] T2

-
(i, 57)

Ik o Vo fdt Schmidt 1901
[T R stevefer Uleve 1901
Tintivatnpsis vsfenfeldi Brandt 1907

Lorica with bowl and eollar dstincetly separated, about three
times the oral diameter in length; collar thin, hyaline, a tritlle
shorter than the length of the bowl, slightly greater in diameter
anteriorly than posterviorly, with 5 or 6 rows ot elliptical or round
fenestrae at posterior four fifth and 2 or 3 coiled bands at the
anterior fifth; bowl spheroidal or subglobular, as long as wide.
agglomerated with irreenlar foreign particles of comparutively
large size.

Leneth of the lorica: 1ldp

This species is characterized by the regular arrangement of
elliptical or round fenestrae on the collar of the lorica. [
veeurrence in Amoy is rather rarve,

Codonellopsis rotunda sp. nov.
(Fig. 58)
Lorica with bowl and collar distinetly separated, about 2.6
times the oral diamter in leneth; collar thin and hyaline, shorter
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than the length of the bowl, evlindrical. with 7 to 8 feeble coiled
bands throughout its entire length, attached with numerous
scattered foreign particles of various size and different shape;
bowl spheroidal or globular, wider than long, paved more or less
vegularly with granule like foreign particles throughout the en-
tire surface of its wall.

Length of the lorica: 82

Fig. 57. Codonellopsis osten- " Fig. 58. Codonellopsis rotun-
feldi (Schmidt). <520, da sp. nov. < (25,

This new species differs from C.amerieana Kofoid and Camp-
bell and C, orfentalisx Hada ('32) in its more rounded bowl and
from . globose Kofoid and Campbell in its more regularly
arranged particles on the wall of the bowl. The attachment of
the foreign particles on the wall of the collir is also one of the
specific pecularitics.  The diameter of the collar in proportion
to the diameter of the bowl appears greater than what has been
found in the other closely reluated species.

Only few specimens woere observed during the middle part

of August,
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Family Cyttaroeylidae
This family was established by Kofoid and Campbell to in-
clude a group of Tintinnoinea generally with a large, campanu-
late, and often pedicellate lorica. [t differs trom codonellidao

and Tintinnididae in prominent development of secondary pris-
matic structure between the two lamellae of the lorica and from
Codonellopsidae in the absence of a hyaline and spiral collar,

Favella panamensis Kofoid and Campbell 1929
(Fig. 59)
Cyttaroeylis servate var, Van Breeman 1905

Cyttaracylis ehrenbergr Brandt 1007

Lorica  stout, cylindrical,
; very slightly less in diameter an
SRS teriorly than posteriorly, abwnt
> " two times the diameter in leneth
excluding the aboral horn; ol
margin entire, with one annubo
ving, slightly tipped below th
ring: bowl without nuchal con-
strjetion, subeylindrieal; aborual
region contracting abruptly; ab-
oral horn 0.4 to 0.8 oral diameter
in length, usually with oblique
wings, tip pointed.
Length of the lorica: 200u
Farelln ponamensis ovcurs
very abundantly in Amoy during

\wﬂ/{/ the months of July and August.
\

v}} The living animal is camp;mul-l
-ﬁr ate and attaches to the middle of
Kf"-.‘! the bottom of lorica simply by
f its prolonged posterior end. The
"',-: peristome is well developed anud
, bordered by a thick, circular, and

Fig. 39. Favella panamonsis Kof. and . satomi
Campb. X432, : slightly  elevated peristomial
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lip. The membranelles are rather long and prominent. The
general surface of the body is longitudinally ciliated and striated,

Favella amoyensis sp. nov.

(Fig. 60)

Lorica very stout, eylindrical, about one and half times the
oral diameter in length excluding the aboral horn; orval margin
entire, with three annular rings, slightly tipped below the rings;
bowl without nuchal constriction, evlindrical ; aboral region con-
tracting abruptly; aboral horn short, about 0.27 oral diameter
in length, without oblique wings, tip rounded,

Length of the lorica: 170p

Although Frrollic o nsis resembles the preceding <pecies
very closely in the coneral form ot the loriea, it may be distin-
guished from the latter mainly by (1) its shorter but wider pro-
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Fig. 60. Favella amovensis Fig, 1. Favella undulata sp.

sp. nov. X452 nov. B0,
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portion of size, (2) the constant number of annular rings, and
(3) the very short aboral horn with rounded tip end. The
occurrence of this species in Amoy is rather few as compared
with F. panamensis.

Favella undulata sp. nov.
(IFig. 61)

Lorica rather stout, eylindrical, about 1.7 times the orul
diameter in length excluding the aboral horn: oral margin entire,
followed by nine successive, regular, annular rings, the last one
of which is located at a level a little helow the middle part of
the entire lorica; bowl without nuchal constriction, with its wall
undulated between the lust annulose ring and the aboral region:
aboral region contracting abruptly; aboral horn rather slender,
short, about 0.2 oral dinmeter in length, smooth, oblique or slicht
ly curved, bluntly pointed. '

[.ength ot the lorica; 166 1

As indicated by it specitic name, this new species is chi-
acterized by its unduluted wall at the posterior portion of the
lorica. The presence of nine regularly arranged annuli on the
anterior half of the lorica is also one of the important peculiari-
ties. The short and slender aboral horn is somewhat curved or
a little obliquely directed. N

Favella undulata is rather an unique or unparalleled species.
since it is not closely related with any of the eighteen known
species of the genus cited by Kotfoid and Campbell. Only a single
specimen was observed on July 23, 1932. A retracted living
animal was gradually dying out during observation.

Order Hypotricha

Family Urostylidae

Holosticha simplicis sp. nov,
(Fig. 62)

Body elongate ovate, somewhat flexible and retractile, about
four times as long as broad, widest at the region a little posterior

o
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to the middle of the body, gradually narrowing towards and
equally rounded at both extremities. Peristome field rather
narrow, extending backwards to a distance of
about one third of the length of the body. Ventral
cirri prominent, forming two medianrows through-
out the longitudinal axis of the animal; marginal
cirri same in size as the ventral ones, uninter-
rupted, scarcely projecting beyond the periphery;
anal cirri five or six, forming a single, oblique
row, projecting beyond the posterior extremity
of the body. Macronuclei two, elliptical or oval,
widely separated. Contractile vacuole single,
usually located at the posterior half close to the
left-hand border.
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Length: 680y N

>
Width: 22 . x‘"
i\
This is a colorless species and is usually found

in association with Holosticha rubrag Kent. After F_"!';'. L b
a search in the available literature, it seems that I\II::LSI-IIIIKIIII:-(:::"_\.II‘,_
the present animal has not been previously des- nov. a00,
cribed. The organization of its body is, however,

quite simple, and the absence of frontal cirri and presenceof fiveor
six anal cirri and two longitudinal rows of ventral cirri, which
may be considered as the characteristies of the species, are also
the peculiarities of the genus. The name, Holosticha simplicis
is, therefore, proposed. A paroral undulating membrane or
rather right-hand reflected border of the peristome hus not been

Vintral

observed in this species.

Holosticha rubra (Ehrenberg) Kent 1330-1812
(Fig. 63)
Oxytriche rubra Ehrenberg 1838

Body more or less elastic and changeable in form, clongate-
lanceolate, about five times as long as broad, widest at the middle
portion, slightly tapering toward the rounded anterior and post-
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erior extremities. Peristome field extending backwards to
distance about one third of the length of the body; its right-hat
border bearing an endoral undulatin
membrane. Ventral setae fine, formint

two uninterrupted median rows through:

out the longitudinal axis of the animal;
marginal setae, as fine as ventral ones,
bordering the periphery of the ventyal
surface; anal cirri eight or nine, long
and slender, forming a transverse row,
projecting beyond the posterior ox-
tremity of the body. Endoplasm deep
yvellowish or brick-red in colour. Con-
tractile vacuole single, located between
two macronuclei. Macronuclei elliptical
or ovoidal, two in number, close fo Ui |

1
r

left hand border.

Length: 2551

Breadth: 45u

- B
F s

This is the largest species of hypo-
trichous Infusoria observed from Amoy.
[t appears usually in the old cultures ot
sea water, €specially among the decaying
zoophytes collected days or weeks ago.
The great contractility and flexibility ol
the body often effect its cuticular sur-
fice in a corrugated appearance s ill-
dicated in the figure. In most indivi-
duals, the anterior extremity of the body
turns slightly towards the left side and,
thus, it makes a more rapid revolving
movement trom the right to left when
the animal swims or swerves through

Fig. 68. Vontral view of Holo- the water. Creeping movement 18

sticha rubra (Ehrenberg). X pather rarve, as the ventral cirrl are ver)
200,

slender in this species,
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As indicated by its specific name, Holosticha rubra is
generally coloured with reddish tint. Most of the individuals
observed by the writers at Amoy are, however, deep yellowish
in colour instead of red. Such a variation in coloration is pro-
bably due to the difference in the nature of the ingested food 8-
material or in the chemical properties of the surrounding medium. ' i
According to the descriptions given by previous authors, there '
would be two central and two marginal longitudinal rows of
minute bright red corpuscles in the endoplasm. The entity of
these corpuscles has not been traced by the present writers.

Strongylidium maritimum sp. nov.
(Fig. 64)

Body more or less ilexible, elongate elliptical, o little more
than four times as long as broad, evenly rounded at both ex-
tremities, but slightly narrower anteriorly. Peristome-ficld very
narrow, confined to the left hand lateral border,
extending backwards nearly to the center of the
body. Adoral zone ol membranelles bearing three
or four long, large, and stiff cirrose-like cilia at
the most anterior portion of the body. Differen-
tiated frontal cirri absent; ventral cirri slender
and minute, forming four longitudinal, oblique
rows at the anterior half of the body; anal cirri
wanting; caudal cirri usually three; marginal cirri
minute and slender, uninterrupted. Macronuclei
oval, two in number.

Length: 68
Width: 15u

Since the establishment of Strongylidium as \
a genus of hypotrichous Infusoria by Sterki (#78), gt Venwral
the species of the genus has probably not been ihoisioshione:
thoroughly studied. A single species, S. Crassum, wm sp. nov. X
was very briefly described by Sterki as to cor- ann.
respond with Uroleptus pisees . F. Miiller in
general contour, but having a thicker almost cylindrical body,

lnlivan  marisi-
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which is twisted upon its longitudinal axis towards the left sic.
This single species is certainly not identical with Strongylidim
marittmum discovered from Amoy. A figure of an unknown
species of Strongylidium, after Biitschli, is given by Calkins
(’26) in his text book (page 392), and it appears quite different
from the present species in the outline of the body, the extention
of the peristome, and the number and arrangement of hoth
ventral and caudal cirri.

The animal may be easily recognized by the presence of three
or four long, large, and stiff cirrose-like cilia at the anterior
portion of the adoral membranelles. The ventral eivei are very
slender and minute, and their definite arrangements could be
made out only throurh a very keen and patient obsevrvation.
The caudal cirri are usually three, although variation in the
number of these cirri may, occur in certain cases. The eytopliasm
is very clear and transparent, and scarcely enclosing with any
foreign bodies. Individuals of this species are frequently Foud
among the decaving muatter from cultures of sea walor.

Amphisia Kessleri (Wrzesniowsky 1377)
(Fig. 65)

Body highly Hexible and retractile, elongate-lanceolate, al-
most four times as long as broad, wid@st centrally, narrowed grad-
ually towards both extremities, Peristome-field extending back-
wards to a distance ot about one third of the entire body. Frontal
Cirri uncinate, three in number, closely arranged one to an-
other; ventral setwe fine, forming two closely approximate median
rows throughout the longitudinal axis of the body ; marginal setac
as fine as ventral ones, originated from the ventral surface at
considerable distance I'vom the periphery of the body; anal cirrt
five or six, disposed in an oblique or curved row projected beyond
the posterior border of the body. Contractile vacuole one, located
close to the left hand border at a little distance behind the mid[ih.:
portion of the body. Macronuclei two, oval in shape, micronuclel
not determined.



WANG & NIE—PROTOZOA OF AMOY

Length: 1501 -170 u
Width: about 34u at the middle portion of the body.
The presence of the frontal cirri serves to distinguish
Amphisia kessleri from the species of Holosticha. It should be
mentioned, however, that, according to the descriptions and
figures of this particular animal given by different previous.
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Fig. 65. Ventral view of Fig. 66. Ventral view of
Amphisia kessleri (Wrzes- Urostyla limboonkengi sp.
niowsky). X580. nov. X 640.

authors, the frontal cirri are four in number, while the indivi-
duals of the species observed in Amoy generally possess three
frontal cirri. Such a variation in the number of the frontal
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cirri is accounted here as racial deviation, but not as a specific
difference.

The endoplasm of the body is coloured with yellowish tint.
The nature of the coloration, whether it is derived directly from
the cytoplasmic substance or resulted from the ingestion and
retention of the coloured food particles in the body, has not been
determined. The animals are usually found among filamentous
algae cultured in the sea water.

Urostyla limboonkengi sp. nov.
(Fig. 66)

Body elongate elliptical, somewhat flexible and extensible,
about three times as long as broad, widest at a position a little
posterior to the middle region, rounded anteriorly, bluntly taper-
ing posteriorly. Peristome field triangular, confined to the
anterior third of the ventral surface of the animal, its right-hand
reflected border or paroral undulating membrane ciliated, curved
upwards at the apical extremity. Frontal cirri five, two of them
comparatively small: ventral cirri fine, arranged in eight to
thirteen longitudinal rows; anal cirri eight, forming a single,
oblique row, not or slightly projecting beyond the posterior end
of the body: marginal cirri uninterrupted, projected beyond ther
periphery. Macronuclei two, ovoid or elliptical. Contractile
vacuole single, close to the left-hand border, just beneath the
peristome field.

Length: 155 n
Width: 55

Urostyla limboonkengt differs from many fresh-water
species of the genus chiefly in the number of the longitudinal
rows of the ventral cirri. It is also a peculiar fact that two
of the frontal cirri are shorter and more slender than the other
three, but vet they are clearly differentiated from the neighbour-
ing ventral and marginal cirri. The body appears broader in
comparison with the other species and the paroral undulating
membrane or the right-hand reflected border of the peristome
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is also large. The species is named in honor of Doctor Lim Boon
Keng, President of the University of Amoy.

Several specimens have been observed among the decaying
algae of the sea-water culture.

Family Pleurotrichidae

Gonostomum pediculiforme (Cohn) Maupas 1883
(Fig. 67)
Stichochaeta pediculiformis Cohn 1866

Body elongate oval, elastic but not contractile. Posterior
end rounded; anterior third or fourth produced into a narrow.
neck-like process. Peristome-field very narrow, extendine trom
the apical extremity to the base of the neck-like prolongation.
Frontal cirri five or six, long and movable, radiating out from the
apical extremity; ventral cirri numerous, arranged in two longi-
tudinal rows throughout the entire length of the body; marginal
cirri very fine; anal cirri long and slender, sometimes curved,
disposed either in a transverse row or in two groups of three
and two each, projected beyond the posterior extremity of the
body; caudal cirri three, fine.

Length: 114
Width: 224

The presence of the neck-like process in the anterior portion
of the animal makes this species very recognizable trom other
species of the hypotrichous Infusoria during observation. The
five long, large, and stiff cilia at the anterior extremity are the
well differentiated frontal cirri which may be easily mistaken
as the components of adoral membranelles like in the actual case
of Strongylidium maritimum. There are neither movable setae
along the ventral surface of the neck-like process nor flexible
long cilia issuing from the oral aperture as what had been origin-
ally reported by Cohn.

The endoplasm is highly granular and more opaque poster-
iorly than anteriorly. The presence of macrc-and micronucleus
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and the contractile vacuole have not been successfully observed.
Individuals may be frequently found from the standing cultures
of sea-water collected one or two weeks’ ago.
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Fig. 67. Gonostomum pedi- Mg. 68. Ventral view of Oxy-
culiforme (Cohn). x«700. tricha ferruginea Stein.
* B5T0.

Oxytricha ferruginea Stein 1859
(Fig. 68)

Body linear oblong, about five times as long as broad, widest
at the middle or at a position a little above to the posterior
extremity, bluntly pointed anteriorly, rounded posteriorly.
Peristome-field rather wide, extending backwards to a distance
of about one third of the length of the entire body, its right hand
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reflected border or paroral undulating membrane ciliated, curved
to the left at the apical extremity. Frontal cirri eight, the fore-
most three very prominent, arranged in an oblique row parallel-
ing to the frontal border of the animal, the lowest two placed

'posterior to the peristome field, more close to the group of ventral

cirri than to that of the frontal; ventral cirri five, three arranged
in an oblique row at the middle of the body, two more posteriorly
located ; anal cirri large, five, forming an obliquely curved row,
not or ‘slightly projecting beyond the posterior border of the
body; marginal cirri uninterrupted, projecting posteriorly only.
Endoplasm deep yellowish. Macronuclei two, ovate, one anterior-
ly and the other centrally or subcentrally located. Contractile
vacuole one, situated close the left-hand border of the body,
usually between two macronuclel.

Length: 150 g

Width: 35

This species may be recognized as a marine variety of

Ozytricha ferruginea. It differs from Stein's fresh-water type
chiefly in the coloration of the body substances in cytoplasm.
The deeply yellowish tint appears very homogeneous throughout
the cytoplasm and it certainly does not, as in most ciliates, result
from the inception and temporary retention ot the coloured
food-particles.

The body of the present variety is more flexible than that of
the fresh-water type and its posterior end is not always the
widest portion. The animal is a voracious feeder, and large
numbers of Diatomes and other marine algae are usually found
to be enclosed in the endoplasm. The two afferent canals of the
contractile vacuole, described by Penard (/22) in the fresh water
forms of the species, are not present in the marine individuals.
The occurrence of this animal in Amoy is rather abundant.

Family Psilotrichidae
Balladina Parvula Kowalewsky 1832

(Fig. 69)
Body elliptical or ovate, twice as long as broad, rounded at

v e
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both extremities. Peristome-field rather narrow, extending back-
wards to a distance a little above of the middle of the body, its
right-hand border bearing an endoral undulating
membrane. Ventral cirri prominent but rather
few in number, forming a single longitudinal or
slightly oblique row; marginal cirri heavy, bristle
like. projecting beyond the periphery of the body.
Maecronuclei two, oval. Contractile vacuole single,
located at the middle of the body, close to the left-

I’_ '_‘. l\
w hand border.

Fig. £0. Ventral Length: 37pu

view of Balladina Width: 12u

parvala Kowalew- . . .
he presence of the heavy Dbristle-like

mareinal cirri and a simple row of ventral cirri is
characteristic not only -to the species but also to the genus
Balladina. The oreanization of B. parvula appears very simple
on account of the creat reduction of the ventral cilia and the
absence of frontal, anul, and caudal cirri. The occurrence of
this animai in Amoy is rather rare.

sky. =G50,

Family Euplotidae
Uronychia transfuga (O. F. Miiller) Stein 1859
(Fig. 70)
Trichoda trunsfuyge Q. F. Miiller 1786
Placseonin seatum Dujardin 1841
Crompylopus paradozus C. et L. 18568
Body oval, encuirassed, turgid, evenly rounded at both sides,
obliquely truncated at the anterior end, with a prominent
membranous dorsal lip, rounded at the posterior extremity, with
two well developed converging bow-shaped clefts on the ventral
surface. Peristome field large, in the form of a pocket-shaped
excavation, extending from the anterior end to the center of the

body. with its right-hand border bearing a prominent band
shaped endoral undulating membrane. Dorsal surface of the body

T e
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sometimes smooth, sometimes longitudinally ribbed. Cilia on
the dorsal lip of the anterior end forming a row of membranelles. ;
Ventral cirri usually four, grouped in two pairs close to the right-
hand border. Posterior cirri large and strong, usually recurved,
five to seven inserted in the right hand posterior cleft and two in il
- the opposite cleft. Each fascicle of cirri occasionally supplement-
£ - ed by one or two fine simple setae.
Length: 55 u
Width: 37u
There are two distinet varieties of this species frequently
found at Amoy. In one variety, as shown in figure 70, the body
is oval and the posterior cirri are long and more slender, while
in the other, the body is much shortened and the posterior cirri
appear like heavy and huge hooks as those reported by Calkins
(‘02 and "11). A wide range of the individual variations also
. oceurs in the first variety, which was more commonly observed
in the present investigation, with respect to the number and
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Fig. 70. Ventral view of Fig. 71. Ventral view of
Uronychia transfuga (0. F. Diophrys appendiculatus
Miller). x800. (Ehrenberg). < 3800.

character of the posterior cirri. In some instance the cirri are
straight, or but slightly bent, in others strongly curved and
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hooked, while in a third
The number of these cirri
posterior cleft, but in the
The presence of the fine
cirri is also not a constant

The endoplasm is granul
number of food vacuoles.
out in the present study.

The animal occurs very abund:
of sea water collected several days
freely in the water and revolves from t
longitudinal axis to produce a spiral pa
chous Infusoria, creeping movement
species. By the action ot the pt}bterlor

however, jump forward for a certain
with the swimming locomofion.

Diophrys appendiculatus (Bhre
(Fie. T1)

Stylvnygenm vppendicudate Ehrenbe

Diophrys miarine Dujardin 1841
Schizopus norwegicus C. et L. 1858
Styloplotes appendicilatns (Stein) Fresen
Styloplotes norwegiens Quennerstedt lﬂﬁﬂ}
Body encuirassed, turgid, elliptical, thickened
at the lateral margins, with a median channel-like e
extending from anterior end to the posterior ext
ventral surface. Anterior end with a projecting do

is ovoid or somewhat pointed; posterior extremity :

truncate, curved to the right. Peristome field rathe b uﬂ-ﬁ‘
extending backwards to a distance about half-way the length of
the body, its right hand border bearing a prominent fegdorﬁ-'l
undulating membrane. Frontal cirri five, more or less scattered:
ventral cirri four, two located at the ecenter of the mediarl-_chal_lm'-i?
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and two at the posterior half of the left-hand lateral thickening;
anal cirri five, long and stout, closely approximated, variously
curved, forming a single transverse row, projected considerably
beyond the margin of posterior extremity; caudal cirri three,
recurved uncinate, originated from the posterior border, near
the lateral thickening of the right side. Macronuclei sausage-
shaped, two in number, one close to the anterior end and another
posteriorly located.

Length: 62u

Width: 27 u

Due to the presence of a longitudinal broad excavation at the
ventral surface of the body, the animal assumes a chonéoid shape
in dorso-ventral view. It is frequently found in great abundance
associated with Uronyechia transfuga Q. F. Miiller. The animal
swims through the water very freely in a like manner as in the
case of the preceding species, Creeping movement is seen to
be performed by the action of frontal and ventral cirri. while
Jumping is less common than in U. transfrga.

The anal and caudal cirri vary in form and thickness among
different individuals of the species. The endoplasm is granular
and transparent, and sometimes appears yellowish as resulted
from the inception and temporary retention of the coloured food
particles.

Euplotes charon Ehrenberg 1833
(Fig. 72)

! Trichoda cimex 0. F. Miiller 1786
Plaesconia chareon Dujardin 1841

Carapace short oval or suborbicular, with several (usually
five) longitudinal ridges on its dorsal surface. Anterior and
vosterior extremities more or less truncate. Left-hand border
more convex than right hand border. Frontal cirri six, arranged
more or less in two transverse rows; ventral cirri four, scattered,
two disposed close to the right hand border while another pair
originating at a distance a little front to the middle portion of
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the ventral surface; anal cirri five, long and stout, forming a
single, oblique row, projecting beyond the posterior extremity
of the body; caudal cirri four, short and slender, one pair almost
close to the left-hand border, projected beyond the truncated
margin of the posterior extremity. Peristome field extending
backwards to a distance of about three fourth of the length of the
body. Contractile vacuole single, in the posterior half of the
body, near the right hand border. Macronucleus long, band or
ribbon shaped.

Length: 90p-120.
Width: 54u-Tdn

Fig. Ti!,. Ventral wview  of Fig. 73. Ventral view of
Euplotes charon Ehrenberg. Euplotes harpa Stein. % 500.
% 500.

Euplotes charon is most likely to be confused with E. patella
Ehrenberg. The latter, however, shows a more elliptical contour
of the carapace and two of its caudal cirri are usually branched
or fimbriated. In the present species, the peristome is more
posteriorly extended than in the case of E. patelle. The :llumber
of the ventral cirri is also different between the two species.
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This is the most abundant Protozoa found in Amoy. It
occurs usually in the standing cultures of sea-water collected
several days or weeks ago. The reproductive rate of this animal
must be very rapid and individuals undergoing processes of
binary division have very frequently been observed.

Euplotes harpa Stein 1859

(Fig. 73)

Carapace elongate oval, about twice as long as broad, with
eight or nine longitudinal ridges traversing its dorsal surface.
Anterior end widest, rounded, with a sharply pointed tooth-like
process at the right-hand corner and two blunt denticulations
near the anterior margin of the ventral surface. Posterior
extremity rounded, much narrower as compared with the
anterior. TFrontal cirri seven, arranged in two transverse rows,
four above and three below; ventral cirri five, scattered, two close
to the frontal cirri, one along the middle of the right-hand border,
two near the left hand border posterior to the middle portion of
the ventral surface; anal cirri five, long, forming a single,
straight or oblique row, projected beyond the posterior extremity
of the body; caudal cirri two, short and slender. Peristome
field narrow, extending backward to a distance about half-way
the length of the animal. Contractile vacuole single, in the
posterior portion of the body, near the right-hand border.

Length: 100 u-110 u
Width: 36 =40 n

This species may be readily distinguished from the preced-
ing one by its more elongated body, the ciliated reflected border
of the peristome, and the tooth-like process at the right-hand
corner of the anterior end of the carapace. The presence of
eight longitudinal ridges traversing the dorsal surface of the
carapace is also one of the specific peculiarities.

The band or ribbon shaped macronucleus has not been made
out in the present study. Two of the ventral cirri located near
the left-hand border, a little posterior to the middle portion of
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the body, are, in reality, a pair of the caudal cirri which had been
shifted anteriorly in such a position that they would be no longer
considered as caudal cirri.

The occurrence of this animal in Amoy is very rare. It is

found to be associated with E. charon and other hypotrichous
Infusoria.

Family Aspidiscidae

Aspidisca lynceus (0. F. Miiller) Ehrenberg 1838

(Fig. 74)

Trichodu lynceus O, F, Miiller 1773
? Coeceudipn erassa Dujardin 1841

Carapace ovate, widest and somewhat truncate posteriorly;
left side almost straicht, right side somewhat convex: dorsal
surface convex, smooth or sometimes marked with three feeble
longitudinal furrows; ventral surface plane. Peristome field
narrow, extending from the anterior end to the posterior third

Fig. 76. Luternl view of Aspudisca
turrita (Bhrenberg). X8530.
I“ig, Tk, Vontral
view of Aspulisca Fig. 75. Ventral view of
Iyneous (0. 1 Mil-  Aspidisea twrrita (Bhren-
ler). :¢750. Lerg). XS$30.

of the hody, associated with a simple arcuate fringe of adoral
cirri which do not project beyond the anterior and left lateral
margins. Frontal cirri four, forming a single, oblique row,
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usually projecting beyond the anterior extremity of the body ;
ventral cirri three, disposed at a distance little below the frontal
cirri: anal cirri five, long and slender, forming a single oblique
row, projecting beyond the posterior half of the body, near the
right hand-border. Macronucleus long, band or ribbon shaped.
Length: 40 u
Width: 34
This species is generally considered as the type of the genus
Aspidisca. 1t differs from A. costate (Dujardin), a common
fresh-water species, in that the ventral plate does not project
beyond the left border ot the carapace.
The animal is frequently found both in the standing cultures
and in the freshly eollected samples of sea-water.

Aspidisea turrita (Ehrenberg) C. et L. 1357
(Fig. 75 & 76)

Euplotes turritns Ehrenberg 18338

Carapace suborbicular, widest and somewhat truncate fo-
ward the posterior extremity; left side nearly straight: right
side evenly rounded. Ventral surface plane; dorsal surface
convex, with a thorn-like recurved spine developed from its
center. Peristome field narrow, extending from the anterior
end to the posterior third of the body, associated with a simple
arcuate fringe of adoral cilia which do not project beyond the
anterior and left lateral margins. Frontal cirrt four, forming
a single oblique row, usually projecting beyond the anterior ex-
tremity of the body; ventral cirri three, disposed at a distance
little below the frontal cirri; anal eirri five, long and slender,
forming a single straight or oblique row, projecting beyond the
posterior margin of the body. Contractile vacuole single, in the
posterior half, near the right-hand of the body. Macronucleus
long, band or ribbon shaped.

Length: 35un
Width: 30u
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Aspidisca turrita may be distinguished from the preceding
species by its more orbicular body and the thorn-like recurved
spine developed from the center of the dorsal surface.

The occurrence of this animal in Amoy is rather rare and it
is found to be associated with A. Lynceus (0. I, Mﬁ:ﬁlér)-;

Onychaspis polystyla (Stein) Diesing 1865
(Fig. 77)

Aspidisca polystyle (Subgenus Onychaspis) Stein 1854
Axpidisca plana Perejaslawzewa 1886

Carapace oval, nearly rounded at both extremities: left side
almost straight, right side evenly rounded; dorsal surface slight-
ly convex, usually marked with three longitudinal turrows.
Peristome- field short but rather broad, beginning at the middle
of the left margin ot the body. Fronto-ventral cirri brush-like
and huge in size, cight in number, seven disposed in two oblique
rows, one isolated below the middle portion of the body close to
the right hand border; anal cirri long and slender, variable from
10 to 13 in number, arranged in a single oblique row, projected
beyond the posterior margin of the body. Contractile vacuole
single, posteriorly located.

Length: 34 .
Width: 30u

Fig. 77. Vontral viow Tig. 78. Ventral view
of Onychuspis polysty- of Onychaspis hexeris

la (Stoin). < 800 (quennerstedt). X650,
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The genus Onychaspis was originally established by Stein
(’59) and Diesing (’65) to separate a group of ciliates formerly
included in Aspidisca. The former differs from the latter not
only in its huge, brush-like fronto-ventral cirri, but also in the
position of the peristome. In the species of Aspidisca, the peris-
tome extends from the left side of the anterior end to the posterior
portion of the animal while in Onychaspis, it begins at the center
of the left edge. In his review on “The genus Aspidisca Ehren-
berg”, Plough (’16) still placed the species of Onychaspis in the
genus Aspidisea.

Onychaspis polystyla is characterized by the presence of a
greater number of the anal cirri which are very slender as com-
pared with the fronto-ventral cirri. The animal is frequently
found among the algae cultured in sea water agquarium.

Onvchaspis hexeris (Quennerstedt 1367)

(Fig. 78)
Aspidisea wndrewii Mereschkowsky 1870

Carapace elliptical, equally rounded at both anterior and
posterior extremities; right side evenly rounded; left side neavly
straight; armed closely behind its center with a single backward-
ly directed spur-like projection; dorsal surface convex usually
marked with three feeble longitudinal furrows. Peristome-ficld
short, rather broad, beginning at the middle of the left margin
of the body. Fronto-ventral cirri brush-like and huge in =zize,
eight in number, disposed in two or three oblique rows: anal cirri
long and much slender as compared with the fronto-ventral ones,
six in number, forming a single oblique row, projecting beyond
the posterior margin of the body. Contractile vacuole single, in
the posterior halt of the body, near the right-hand border.

Length: 52

Width: 34 u
Onychaspis hexeris differs from the preceding species in
the number of the anal cirri and in the presence of a spur-like
process projected backwardly from the left margin of the body.
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The genus Onychaspis was originally established by Stein
(’59) and Diesing (’65) to separate a group of ciliates formerly .
included in Aspidisca. The former differs from the latter not
only in its huge, brush-like fronto-ventral cirri, but also in the .
position of the peristome. In the species of Aspidisca, the peris- 1.
tome extends from the left side of the anterior end to the posterior
portion of the animal while in Onychaspis, it begins at the center
of the left edge. In his review on “The genus Aspidisca Ehren-
berg”, Plough (’16) still placed the species of Onychaspis in the
genus Aspidisea.

Onychaspis polystyla is characterized by the presence of a
greater number of the anal cirri which are very slender as com-
pared with the fronto-ventral cirri. The animal is frequently
found among the algae cultured in sea water aquarium.

Onvchaspis hexeris (Quennerstedt 1367)

(Fig. 78)

Aspidisea windrewii Mereschkowsky 1870

Carapace elliptical, equally rounded at both anterior and
posterior extremities; right side evenly rounded: left side nearly
straight; armed closely behind its center with a single backward-
ly directed spur-like projection; dorsal surface convex usually
marked with three feeble longitudinal furrows. Peristome-ficld
short, rather broad, beginning at the middle of the left marein
of the body. Fronto-ventral cirri brush-like and huge in zize,
eight in number, disposed in two or three oblique rows; anal cirri
long and much slender as compared with the fronto-ventral ones,
six in number, forming a single oblique row, projecting beyond
the posterior margin of the body. Contractile vacuole single, in
the posterior halt of the body, near the right-hand border.

Length: 524

Width: 34 u

Onychaspis hexeris differs from the preceding species in

the number of the anal cirri and in the presence of a spur-like
process projected backwardly from the left margin of the body.
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The fronto-ventral cirri appear larger, but shorter than those
of O. polystyle. It occurs in association with the preceding
species.

Order Peritricha
Family Vorticellidae
Vorticella patellina O. F. Miller 1773
(Fig. 79)

Body conical campanulate when fully extended, widest at
the anterior border and tapering thence almost in a straight line
to its point of junction with the pedicle. Diameter of the ex-
panded frontal border equalling or exceeding the length of the
body. Peristome border exceedingly thin, usually expanding in
a flattened or rotate form around the frontal margin. Ciliated
disc but =lightly elevated. Cuticular surface finely striated.

) ‘
Fig. 79. Vorticella natellina Fig. 80. Vorticella marina
0. F. Miller. <360 Greef. x 450,
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Pedicle rather =lender, three or four times the length ot the body,
contracting spirally. Macronucleus band shaped. Contractile
vacuole single, very close to the vestibule.
Length of the body: 42
Width: 68 u
Length of the stalk: 150 u
The angular or conical aspect of the body, as presented dur-
ing its expanded condition, distinguishes this species cons-
picuously from other representatives of the genus. [t should be
mentioned, however, that the cuticular surface of the animal
is described by previous authors as very smooth while the in-
dividuals discovered from Amoy are all faintly striated. Such
a difference is, here, considered as a local variation, since other
important characters are practically identical with O. F. Miiller's
original type.
This is a social species and the individuals are found to be
attached on algae and zoophytes especially from cultures of
sea-water,

Yorticella marina Greef 1870
(Fig. 80)

Body campanulate or elongate conical, tapering posteriorly,
slightly constricted just beneath the peristomial border, about
one and half times as long as broad. Peristome border rather
thick, dilated and usually revolved. Ciliary disc moderately
elevated. Cuticular surface distinctly and coarsely striated
transversely. Pedicle somewhat thick, from two to five times the
length of the body, contracting spirally. Macronucleus ribbon or
horse-shoe shaped. Contractile vacuole single, very close to the
vestibule.

Length of the body: 45 u
Width: 20 u
Length of the stalk: 100w in average.

Vorticelle marina occurs more abundantly in Amoy than does
the preceding species. Scattered individuals or individuals in
small social groups are frequently found attached on the algae
and zoophytes among the sea-water aguarium.
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Zoothamnium niveum Ehrenberg 1838

(Fig. 81) |
Zoothamnuem  plumoswm Wright 1860 (in  Pritchard's
“Infusoria’)

Zoothamniwm spirale Gosse 1856
Main stem of the zoodendrium or pedicle prolonged, sinuous
or spiral, giving off short alternate verticillate branches. Myone-

Fig. 81. Zoothamnium niveum Ehrenberg. a. Colony, x
120, b. Enlarged individual, x 600.
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mes of the pedicle continuous throughout, highly contractile.
Individual animal elongate campanulate. Peristome border
rather thick. Ciliary disc moderately elevated. Cuticular surface
smooth. Macronucleus sausage-shaped, usually curved, centrally
located. Contractile vacuole single, close to the vestibule.

Length of the individual animal: 38 u
Length of the colony: 935u
The zoodendrium of this species is often greatly lengthened
and, as mentioned by Kent (780-'82) the zooids on lower branches
may die off as the colony becomes distally extended. Under the
weight of the living animals on the upper branches, the zooden-
drium usually bends and assumes a sinuos or spiral aspect.
The observed animals are attached to the algae and Sertu-
larians.

Zoothamnium alternans C. et L. 13858
(Fig. 82)

Individual body more or less campanulate, subpyriform or
globular when contracted. Peristome border rather thick, wide-

Fig. 82. Zoothamnium alter- Fig. 83. Cothurnia maritima
nans C. & L. x 560. Ehrenberg. < 880,
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ly everted, its frontal border puckered or plicate in contracted
examples. Ciliated disc rarely elevated. Cuticular surface fine-
ly striate transversely. Maeronucleus ribbon like or sausage
shaped. Contractile vacuole single, close to the vestibule. Zoo-
dendrium or pedicle consisting of an erect and basally very thick
rachis, from which are given off mostly alternate intervals.

Length of the individual: 26y -34 n
Width of the individual: 20p

The zoodendrium of this species is much shorter but more
expanded than that of Z. niveum. The individual zooids may
be distinguished from those of the preceding species by its less
elongated body and the presence of transverse striations on the
cuticular surface.

Colonies are usually tound to be attached on the sea-weeds
and littoral hydrozoans.

Cothurnia maritima Ehrenberg 1838
(Fig. 83)

Lorica transparent, somewhat ovate, one and half times as
long as broad, slightly dilated posteriorly. Pedicle much shorter
than the lorica. Animal body hyaline and whitish, ovoid, wide
at the middle portion, narrowed at both extremities, scarcely
protruding beyond the mouth of the lorica, fixed to the bottom
of the lorica by a very short intermediate stalk.

Length of the lorica: 45
Width of the lorica: 30 n
Length of the staik: 20 u

[ixcepting for its small size, Cothwrnia marttima closely
resembles (', imberbis Ehrenberg, a fresh water species. Speci-
mens are found to be attuched on decomposing algae in the old
cultures of sea-water. [n all the observed specimens, the living

animals are practically in retracted state and their detail strue-
tures have not been successfully made out.
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Cothurnia acuta sp. nov.
(Fig. 84)

Lorica transparent, erect, a little more than three times the
widest diameter in length, more or less eylindrical at the anterior
three fourth, gradually tapering at the posterior
one fourth to form a bluntly pointed basal end
which adheres to the sea-weeds or Bryozoa
directly without an additional supporting pedicle,
Animal body colourless, subeylindrical or elongate
vase shaped, protruding beyond the oral margin
of the lorica when extended, attaching to the
bottom of the lorica by its posterior tapering end.
Peristome border rather thick, usually diiated.
Ciliary dise moderately elevated.  Macronucleus
long, filamentous. Contractile vacuoles two in
number, centrally located.

Length of lorica: 155 u
Width of lorica: 50 u
Cothurnia acuta may be distinguished from

other known species of the genus by its tapering, Fie: ®E Cohiii
conical and bluntly pointed posterior extremity .. wouta ,;F, B
of the lorica. Above the posterior fourth, the xitn
lorica is cylindrical in form without any change
in diameter toward its mouth. It seems more closely related
with a fresh-water species, Cothurnia ¢rystallina, in comparison
with the figure of the latter given by de Fromentel ('74) under
the name Planicola crystallina.

Each lorica usually contains two living animals but for the
sake of clearness only one individual is represented in the figure.
The animal directly attaches to the bottom of the lorica and there
is a visible constriction usually found a little above to the
posterior extremity.

The endoplasm is hyaline and granular, and the slender and
elongate macronucleus could be detected without the aid of
staining.
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Specimens are usually tound to be attached on the marvine
algae.

Class Suctoria
Family Acinetidae
Acineta tuberosa Ehrenberg 1833
(Fig. 85)

Acineta cucullus C. et L. 1858-1860

Acineta poculwm Hertwig 1875

Acineta foetida Maupas 1881

Acinetae corrngata Stok:s 1894

Lorica compressed, subtriangular in expanded form, widest

at its distal margin and thence tapering or rather nivrowing
gradually towards its point of junction with the pedicle: lateral
walls usually smooth, sometimes corrugated, continuous over the
frontal border, with two ovate apertures at the anterior anvies
for the extrusion of the tentacles. Pedicle slender and struivl

N
\
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Fig. 85, Acineta tuberosa 1Chronberg. X780. Fig’. S8, Acinetn liva-
diang  Moreschkow-

sky. X750

exceedingly variable in length, from one fifth the length of the
body to three or four times as long as the body. Protoplasmic
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body not completely filling the cavity of the lorica. Tentacles
forming two antero-lateral fascicles, protruding when extended
through the corresponding ovate apertures in the lorica. Ma-
cronucleus usually ovate. Contractile vacuole single, antero-
laterally situated.

Length of the body: 36

Greatest width: 28 u

Length of stalk trom 8u to 120

Acineta tuberosa appears to be subjected to a wide range of

individual variation with respect to the length of the lorica and
pedicle.  The animal presented in the figure is a short individual
with the surface of its lorica more or less corrugated. The
presence of this animal in Amoy is very abundant.

Acineta livadiana Merveschkowsky 1831
(Fig. 26)
Cothwrin havniensis Ehvenberg 1838
Acineta neapolitana Dadayv 1886
Lorica transpareént, symmetrically ovate. with its anterior
extremity truncate, a little less than twice as long as broad.
Pedicle straight, rather slender, as long as or shorter than the
length of the lorica. Protoplasmic body ovoid or spheroid, not
completely filling the inside of the lorica. Tentacles distinetly
capitate, forming a single tascicle developed from the anterior
end of the body, as long as the body when fully expanded.
Macronucleus oval, central or subcentral in position, contractile
vacuole single, latero-posteriorly located.
Length: 30
Width: 20 q
Length of the stalk: 18 u
The symmetrically ovate contour of the lorica distinguishes

this species trom others of the genus very distinctly. According’
to Collin’s (“11 & "12) classification. this species should be includ-
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ed in the genus Paractineta. In the description of the species
given by Kent (‘81), it is stated that the animal rarely occupies
more than the anterior moiety of the lorica, while in the in-
dividuals observed from Amoy, the protoplasmic body is only a
little smaller than the capacity of the lorica. The animal is
frequently found to be attached on the Polyzoa, Sertularian
Hydrozoa and sea weeds.

Acineta infundibuliformis sp. nov.

(Fig. 87)

Lorica elongate infundibulate, widest toward the anterior
margin, tapering posteriorly, seated on a long rectilinear stem
which is almost as
long as the lorica
and separated from
the latter only by a
very slight constric-
tion. Protoplasmic
body wedge-shaped,
not completely fill-
ing the inside of the

lorica, Tentacles
distinctly capitate,
[ forming two fasei-

|' cles developed from
| the antero-lateral
If sides of the body.
J .
)\ Macronucleus  sin-
t_‘l. .
gle, ovoid, central-
Pig. 837, Aewworn infulibuliformis sp. nov. X 600. l} - :-‘s{th'(‘nti‘;‘LHY
placed. Contractile vacuole one, usually in the posterior half,

laterally placed.

Length of lorica including the stem: 110w

Length of stem: 52

Greatest width: 50 p
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Acineta infundibuliformis seems to be closely related with
A. patula C. et L. in the general outline of the lorica. In the
former, the funnel shaped body is, however, more elongated than
that of the latter. The constriction at the point of junction
between the lorica and the stem is also different in these two
species. The capitate tentacles of A. patula are protruded from
every portion of the periphery of the animal body while those in
the present species are developed in two fascicles from the
antero-lateral sides of the body. The animal is usually found
to be attached on the algae.

Acineta annulata sp. nov.
(Fig. 88)

Lorica elongate campanulate, widest anteriorly, gradually
narrowing toward the posterior extremity, annulate transversels
throughout the entire length
of the body; each annula-
tion probably representing
a new cycle of growth.
Pedicle rather short. Pro-
toplasmic body "tilling the
entire cavity of the lorica
and adherent to it, project-
ing in a semicircular hyaline
mass beyond the anterior
margin of the lorica, bear-
ing two antero-lateral fas-
cicles of capitate tentacles.
Macronueleus single, spher-
ical or ellipsoidal. usually
antero-laterally located.
Contractile vacuole singie,
posterior to the middle por-
tion of the body.

TFig. 88. Acmotn annulata sp. nev. 2 TH0

Length: 624
Width: 35
Stalk: 12y in length
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This species is characterized by the presence of regular
annulations throughout the entire length of the surface ot the
lorica. The number of the annulations vary greatly from the
young specimens to the adult forms, since, as described above,
each annulation probably represents a new cycle of growth. The
pedicle is rather short and slender in proportion to the size of
the lorica and its posterior extremity is usually expanded to form
a circular base for adhering to the sea weeds and Sertularian
Hydrozoa.

The granular endoplasm is transparent and reflective. The
number of tentacles in eaeh antero-lateral fascicles is less than
ten. The length of the tentacles scarcely exceeds the length of
the body. The occurrence of this animal in Amoy is rather
abundant.

Family Dendrosomidae

Trichophryva sp’
(Fig. 89)

Body ill-loricate, elongate, flattened, temporavily affixed in
a4 sessile manner to various
objects without the intermedian
of a supporting pedicle, bearing
two fascicles of capitate suckers
at the two extremiti¢s of the
longitudinal axis. Contractile
vacuoles two in number, macro-
nucleus single, elongate elliptical,
Fig. 80. Trichophrya sp? X 050. centrally located.

Size: 20p = 10w
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