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Cover photo: A mixed collection of shallow and deep-sea Foraminifera from the SW Pacific, taken
during the 1950-52 round the world Danish Deep-Sea Expedition. Most of the species range into the
New Zealand region.
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Lenticulina australis (Parr) (p. 129)
Dentalina sp.
Ammodiscus sp.
Hemisphaerammina depressa (Heron-Allen & Earland) (p. 88)
Cornuspiroides foliaceus (Philippi) (p. 112)
Frondicularia sp.
10.  Saccammina sphaerica M. Sars (p. 87)
11.  Cornuloculina inconstans (Brady) (p. 113)
12.  Cyclogyra sp.
13.  Laticarinina pauperata (Parker & Jones) (p. 192)
14. genusand species uncertain
15.  Rhabdammina abyssorum M. Sars (p. 85)
16.  Cribrostomoides subglobosum (G. Sars)
17. Pyrgo anomala (Schlumberger) (p. 121)
18.  Hormosina globulifera Brady (p. 94)
19.  Miliolinella sp.
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The Marine Fauna of New Zealand:
Index to the Fauna
1. Protozoa

ELLIOT W. DAWSON*

ABSTRACT

A list of all marine Protozoa recorded from New Zealand is given, with the bibliographic citation for each
original description followed by significant subsequent references. A generic and specific index, with
some common synonymy, provide entry into the literature published on each taxon.

INTRODUCTION

"O what an endlesse worke havel in hand,
To count the seas abundant progeny,
Whose fruitfull seede farre passeth those in land ... "

Edmund Spenser (1589)
The Fourth Book of "The Faerie Queene",

Canto XII

Edmund Spenser, despite his somewhat desperate
call, had little idea of the true immensity of the world
of marine creatures in terms of numbers of species at
the least. Estimates of the numbers of marine
animals alone amount to some 170,000 species (Nicol,
1971) and an even greater number if marine inverte-
brate fossils are considered (Valentine, 1970). The
diversity of higher taxa is such that of 37 known
phyla of living animals, 34 live in the marine realm.
A quite conservative guess as to the extent of the
marine fauna of New Zealand would be some 8,000
species,of which about 2,000 are molluscs. However,
as Heptner (1956) has noted, in some invertebrate
groups perhaps only 10% of the species are so far
known to science. The real figures are difficult to
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assess and any figures postulated may be misleading
if not qualified, even if there is an obligation for taxo-
nomic specialists to “come forward with counts of
species in their groups” according to Hyman (1955:
143). As an illustration, Heptner (1956) noted how
the work of the Soviet research vessel Vityaz had
doubled the known fauna of parts of the Pacific but
that, in fact, the addition of 350 new species repre-
sented only 0.031% of the world fauna of that group.
It would be difficult to predict how many marine
invertebrate species still await recognition in New
Zealand, especially since many new forms are
currently being discovered in such apparently well-
known groups as the Mollusca.

The first attempt to enumerate the fauna of New
Zealand was made in John Edward Gray's chapter
"Fauna in New Zealand" in Dieffenbach's "Travels in
New Zealand" (1843). In his total he included 222
species of molluscs, of which only some 98 were
actually represented in the British Museum
collection, as he called it "The National Collection of
the mother country, which should be the richest in
the natural curiosities of its different colonies”. Gray,
like Spenser, probably had no doubt that he, and his
colleagues at the British Museum, who had also
contributed to the compilation of this chapter of
"Dieffenbach”, had an "endlesse worke" in attempt-
ing to collect and catalogue the fauna of a new
country, but neither could scarcely have envisaged
the development of systematic zoology in New



Zealand over the years which have followed; and
the "endlesse worke" is not yetdone. Every deep-sea
haul reveals its novelties and even the lowly inter-
tidal sands and muds themselves are a treasure
trove for the student of the meiofauna.

The challenge to continue cataloguing and
describing the New Zealand fauna was taken up
by that indefatigable pioneer naturalist F.W. Hutton,
former soldier, veteran of the Crimea and the Indian
Mutiny, one-time provincial geologist, Assistant
Geologist in the Geological Survey (1871-1877),
Professor of Natural Science at Otago University
(1877-1880), and Curator of the Otago Museum,
later Professor of Geology and Biology at
Canterbury College (now the University of
Canterbury) from 1880 to 1892, and subsequently
Curator [i.e., Director] of the Canterbury Museum
from 1893 until the time of his death in 1905. Under
the auspices of the Colonial Museum and Geological
Survey of New Zealand, he catalogued the birds in
1871, the fishes (with James Hector) in 1872, the
Echinodermata in 1872, molluscs, brachiopods,
bryozoans and tunicates in 1873 (with another
edition in 1880), Tertiary molluscs, echinoderms,
and brachiopods in 1873, and several groups of
insects (Diptera, Orthoptera and Hymenoptera) in
1881. The Crustacea were catalogued in a similar
fashion by Miers in 1876 following Gray's tradition
at the British Museum. Details of these catalogues
have been given by Yaldwyn (1982: 5-6). In
addition, throughout the Transactions of the New
Zealand Institute from the first volume of 1864 to
Volume 38 issued in 1906, Hutton published lists
and revisions of many groups of invertebrates
ranging from insects and worms to brachiopods and
bryozoans (see Royal Society of N.Z., 1978: 65-68).

However, it was not until 1904 that a compre-
hensive list of the known species making up the
fauna of New Zealand appeared. This was the now-
classic "Index Fauna Novae Zealandia", which,
although often attributed solely to Hutton (and,
indeed, stated by one of his obituarists as his "mag-
num opus"), consisted of contributions from a num-
ber of contemporary biologists. For instance, the
section on Mollusca was by Suter, worms by Ben-
ham, rotifers by Hilgendorf, Porifera by Kirk,
holothurians by Dendy, while Farquhar provided
the sections on other echinoderms and on the
Hydrozoa. The Crustacea were contributed by
Chilton and by Thomson. Hutton's outstanding
contribution to the "Index" was, undoubtedly, his
biogeographical essay introducing it although much

of this had already been published by him in other
places.

The "Index" has an interesting history which it is
worth recalling here in some detail. But for the
determined effort and dedication of scientists of the
day in Canterbury and Otago this milestone in the
history of New Zealand science would never have
appeared, and succeeding generations of naturalists
would have been all the poorer for that.

In his preface to the "Index"”, Hutton stated :

"Since the publication of Dieffenbach's Travels
in New Zealand, no list has been published of the
animals inhabiting New Zealand and the
neighbouring seas, although during the last sixty
years our knowledge of them has increased very
much. Under these circumstances, most of the
zoologists in New Zealand have come to the
conclusion that the time has arrived for making
such a list — to be called Index Faunz Nove
Zealandiee — and last year they requested me to
undertake the editorship. This I willingly did, as [
was already assured of the help of all New
Zealand zoologists. The Board of Governors of
the New Zealand Institute was asked to publish a
small edition of the work; but as it declined to do
so, the Philosophical Institute of Canterbury,
being generously supported by the Otago

Institute, undertook the responsibility."

The Proceedings of the Philosophical Institute of
Canterbury [now the Canterbury Branch of the
Royal Society of New Zealand] for the third meeting
of the year, 3 July 1901, recorded :

"Dr. Chilton explained the action taken by the
Council to promote the publication of an "Index
Fauna Novea-Zealandi®e" — i.e, a list of all spe-
cies of animals recorded from New Zealand, with
at least one reference for each species.

A petition prepared, asking the Governors of
the New Zealand Institute to undertake the publi-
cation of the index, was laid on the table for signa-
ture.”

(Trans. Proc. N.Z. Institute 34 : 578; 1902)

At the Institute's Annual Meeting, held on 2 April
1902, it was reported that :

“The Council of the Institute has met eight
times since the last annual meeting. During the
year the Council drew up a petition urging upon



the Governors of the New Zealand Institute the
desirability of publishing an "Index Fauna Novae
Zealandiz," containing a list of all species of
animalsrecorded from New Zealand, with at least
one reference for each species, and suggesting that
the index should be edited by Captain F.W.
Hutton, who has already published numerous
catalogues of the different zoological groups, and
has a large amount of manuscripts, suitable for the
index, already prepared. Copies of the petition
were sent to the other Affiliated Societies, and
were returned, numerously signed, by the Otago
Institute and the Hawke's Bay Philosophical
Institute. These, together with the petition from
this Institute, were forwarded to the Governors of
the New Zealand Institute. In due time a reply
was received stating that the Governors had given
the matter careful consideration, but, whilst
appreciating the valueand practical importance of
such a work when complete, they “considered that
its production at the present time would be
premature, more particularly as the classification
and nomenclature of the indigenous faunz of
New Zealand is at present undergoing active
critical discussion by experts in Europe and
America."

(Trans. Proc. N.Z. Inst. 34 : 580-581; 1902)

The Otago Institute [now the Otago Branch of the
Royal Society of New Zealand] met on 9 July 1901,
and it was noted that :

"A letter was received from the Philosophical
Institute of Canterbury enclosing a petition for
presentation to the Board of Governors of the New
Zealand Institute, requesting the New Zealand
Institute to undertake the publication of an "Index
Faunz Nova-Zealandi®," a catalogue, with
references, of all the species of animals hitherto
described from the New Zealand area.

In order to secure uniformity, it was proposed
that Captain Hutton, F.R.S,, Curator of the Can-
terbury Museum, be requested to act as editor.

The Chairman expressed the hope that all the
members present would sign the petition. He said
that the preparation of the work presented no
difficulty, provided that the Government, through
the New Zealand Institute, would undertake its
publication.”

(Trans. Proc. N.Z. Inst. 34 : 583-584; 1902)

At the first meeting of the year 1904, on 4 May, the

President of the Philosophical Institute of Canter-
bury (Dr Charles Chilton) —

"...announced the arrival of copies of the
"Index Faunz Nova-zealandiz," and on behalf of
the Council of the Canterbury Institute, and of the
Council of the Otago Institute, and of the various
contributors to the Index, presented Captain
Hutton (the editor of the Index) with a bound
volume of congratulatory letters on the occasion of
its publication.”

(Trans. Proc. N.Z. Inst. 37:610; 1905)

On 8 November 1904, the Council of the Otago
Institute noted two items of "extraordinary expend-
iture" in the Institute's balance-sheet, and it was
explained that :

"The second large payment is a sum of £25 for
the purchase of fifty copies of the "Index Faunz
Novze-zealandiz." The work was published at the
expense of the Canterbury Philosophical Institute,
and the sum named above represents the amount
of financial assistance that your Council felt
justified in granting towards the expenses
incurred in publishing this highly important
work. The Council regrets that the other affiliated
institutes did not contribute towards the expense
of publication.”

(Trans. Proc. N.Z. Inst. 37 : 619; 1905)

It was reported to the Annual Meeting of the
Institute, held on 30 November 1904, that :

“The "Index Fauna Novze-zealandia" has been
completed. The price at which the volume was
originally issued to subscribers has now, asalways
contemplated, been raised to 12s. 6d. The Index
not only supplies a much-felt want, but its
publication has also been financially satisfactory.”

(Trans. Proc. N.Z. Inst. 37 : 612; 1905)

And it is interesting to note that the price of 12/6
(i.e., $1.25) was, in fact, retained for some 80 years
until stocks became exhausted.

Hutton died at sea off South Africa on 27 October
1905, so did not live to see the use that was to be
made of his "Index". In fact, it served for many years
as the introduction to the variety of the New Zealand
fauna achieving its original aim very well indeed.



Attempts have been made, from time to time, to
initiate the production of a new edition of the
"Index". In particular, it is noted in the Annual
Report for 1950 of the Otago Branch of the Royal
Society of New Zealand :

"Index Faunz Nove Zealandiz. A request from
Professor Marples and Miss Fyfe of the Zoology
Department, Otago University, that the Branch
lend support to a project for a new edition of
Hutton's "Index Faunz Nova Zealandie" was
favourably received by your Council. Correspon-
dence with the Canterbury Branchindicatesthat it
is also interested. A provisional committee con-
sisting of members from both Branches has now
been formed to devise ways and means of com-
piling and publishing a new edition of this most
useful work."

(Trans. R. Soc. N.Z. 80 : xxix—xxx; 1952)

In the minutes of the Annual Meeting of the
Council of the Royal Society of New Zealand held on
20 May 1952, there is the record :

"Revision of the Index Faunz Nove Zealandie.
Some observations on the preparation and
publication of this work made by Dr. Miller were
referred to the Otago Branch's Revision Com-
mittee for consideration.”

(Trans. R. Soc. N.Z. 80 : 1v; 1953)

Therethe matter ended : the Council of the Royal
Society of New Zealand seems to have been as un-
willing to become involved as was its predecessor,
the Governors of the New Zealand Institute. How-
ever, the need for a new list has not diminished.

Copies of Hutton'’s "Index" which I have, formerly
belonging to W.R.B. Oliver and to E.W. Bennett and
annotated by them in many places, show how much
this basic list of names was the key to the knowledge
and literature of the New Zealand fauna. Indeed,
Hutton's "Index" had pride of place, together with
Martin's "New Zealand Nature Book" and Hutton
and Drummond (i.e., "The Animals of New
Zealand") amongst my own first bibliographic
aidsas a youthful enthusiast in natural history in
the davs before Powell's "Native Animals of New
Zealand” and the host of other beautifully illustrated
and informative books which have subsequently

appearcd.
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I was well schooled in my university days in the
importance of knowing where knowledge lay, of
learning the art of finding out what was known
without necessarily having to recall the detail of the
knowledge in itself, being instructed in the value of
bibliographic references by two of my tutors in
particular, as well as by the then University
Librarian, C.W. Collins, whose masterly presidential
address to the Canterbury Branch of the Royal
Society of New Zealand (see Trans. Proc. R. Soc. N.Z,,
77(1) : xxxi) entitled "The Organisation of Know-
ledge in Print” still leaves a vivid impression in my
mind of the profundity of bibliographic information
that awaits every scholar. Interestingly, my two
professors differed markedly in their particular
retrieval methods : one (R.S. Allan), an inveterate
bibliophile and collector, valued his card index, the
other (E. Percival), ever direct and practical, carried
hisindex in his head and could recall his sources with
remarkable skill. Despite today's almost-frightening
advances in the technology of information retrieval
—the apparent victory of the floppy disk over the
index card — I believe there will always be a place for
the individual scholar to integrate, at the personal
level, a combination of the written index, the human
memory, and the sophisticated "online” scarch now
so readily available. Hence I am sure that "BOOK"
will always remain more than a mere acronym for a
seemingly antiquated method of information
retrieval.

My particular interest in wanting to sce a new
(and expanded) version of the Hutton "Index”
reached a point of action when I came to have my
first experience of analytical ecology — where it was
esscntial, as the first step, to know how many species
had been described in particular taxonomic groupsin
the New Zealand marine benthic fauna, and in a
particular geographic region, what their names were,
where else they occurred, where I might find keys,
descriptions or illustrations, to aid me in their identi-
fication and in trying to ascertain their ecological role
— in short, I needed a key to unlock that store of
organised knowledge (as C.W. Collins had described
it years ago) relating to the marine fauna of New
Zealand, accumulated but not necessarily readily
accessible, since the days of Gray and Dieffenbach.
Accordingly, I developed, beginning in the time
before computer-based retrieval, that combination of
memory and card index, which my professors had
taught me, that enabled me to flesh-out the rather
skeletal list formulated in Hutton's "Index" into what
I have now found a satisfyingly useful bibliographic



tool. Early in my development of this work, I
persuaded my colleague J.V. Eade to bring out a list
of the New Zealand Foraminifera with references to
theNew Zealand literature in particular (Eade, 1967),
since I had decided that with someone close at hand
knowledgeable on this rather specialist group, it
would relieve me of the task of including it in my
own 'Index". However, I have now greatly
expanded the list of the Foraminifera (to include
references beyond merely the New Zealand records)
as a substantial part of the present list.

I trust, therefore, that my efforts will prove to
be as useful in their way as Hutton's "Index" has been
to generations of New Zealand biologists since 1904.

SCOPE AND ARRANGEMENT

This list provides a bibliographic introduction to
the marine animals of the New Zealand region,
defined as that part of the South Pacific bounded by
latitudes 2475 and 57°30'S and longitudes 157°E and
167°W (Carter, 1980). This includes the Kermadec
Islands in the north, the Chatham Islands to the east
and Macquarie Island in the southwest; but I have
deliberately excluded Lord Howe and Norfolk
Islands in the northwest. The depth range includes
abyssal collections made by the Galathea in the
Kermadec Trench.

The classification and systematic arrangement
followed is that of Parker (1982), which might be
regarded as an arbitrary and not necessarily
generally accepted standard. Because this list is in
no way a taxonomic revision, I have not made any
judgements on the status or position of any species or
families, except where recent revisers have made
some comment to whichI have felt attention needs to
be drawn. Generally, I have arranged families,
genera within families, and species within genera, in
alphabetical order, except where there is a demon-
strated phylogenetic reason for doing otherwise. The
perennial question for the "Protozoa” of what
constitutes a zoological entity as opposed to one
claimed by botanists has happily been resolved by
a dual classification based on Parker's "Synopsis" so
that the Dinoflagellata, for example, a group of
major significance to biological oceanographers, be
they zoologists or botanists by choice, can be claimed
and appreciated as they deserve.

The basic arrangement for each species is that I
have given :

11

(@)  the original bibliographic citation with the
original generic name in parentheses if subsequently
changed;

(b)  significant or useful (perhaps only subject-
ively determined according to my experience or
opinion) subsequent bibliographical references to the
species, with changes in generic names noted where
appropriate (although the particular authors cited
are not necessarily those who proposed the new
taxonomic combination);

(c)  explanatory or descriptive words in paren-
theses to indicate the content of the citation (although
I have been inconsistent in this);

(d) indication of where reviews, lists of further
references and synonymy may be found (as "refs &
syn."), or where special comments are given on
ecology, distribution etc. by hopefully self-
explanatory abbreviations ("distrib.", "ecol.” etc.);

(e)  full bibliographic references to the authors
cited after each major section of the list, or as appro-
priate; and

(f)  anindex to genera and species with some (but
not complete) indications of synonymy, as a guide
for users who find or already know other names,
usually from ecological or Hutton-era literature.

I have tried to reduce the number of citations
where possible, by quoting references which include
bibliographies or literature reviews but, regrettably,
some authors' coverages often are inadequate or
inaccurate.

Finally, I must state what this listis NOT. It is not
a full listing of every reference that has been made to
each of the species included; nor does it provide a
complete synonymy. In some cases it does provide
this information; in some cases, indeed, it lists every-
thing known about a particular species. The user
may quickly be able to assess the state of knowledge
of some groups by the number of citations and their
dates of publication. This, in fact, is one intention of
my list. It is still a "working" list of references (which
for reasons perhaps not always obvious to the casual
user are largely of my own selection). Sometimes
mere name changes or listings from faunal survey
papers are included simply to highlight the
particular nomenclatural combination in use at a
certain time, or to draw attention to a published
locality which could be of contemporary ecological



interest. For cosmopolitan or other species occur-
ring outside New Zealand I have had to be
particularly selective, so that what I have given is
oftenjust a guide to furtherreading. My list, then, is
a basic bibliographic tool for all users whether
taxonomists, ecologists, biogeographers, teachers, or
students seeking a point of entry into the marine
zoological literature of New Zealand animals. I have
not done everything for the beginner, however; in
today's age of computer retrieval of information the
user may build upon this list by individual on-line
search, but I caution, again, that familiarity with the
earlier literature, particularly of systematic zoology,
still can only be achieved by intimate manual
searching of such well-tested favourites as the
"Zoological Record" and "Biological Abstracts”.
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SYSTEMATIC LIST

Superkingdom EUKARYOTAE
Kingdom ANIMALIA
Subkingdom PROTOZOA
Phylum SARCOMASTIGOPHORA
Subphylum MASTIGOPHORA

* Class DINOFLAGELLATA/DINOPHYCEAE
[Subclass DINOPHYCIDAE]

Order DINOFLAGELLIDA
Suborder CHYTRIODINIINA
(CHYTRIODINIALES)

Family CHYTRIODINIDAE/
CHYTRIODINIACEAE

Genus Paulsenella Chatton, 1920

Paulsenella chaetoceratis (Paulsen, 1911)

Paulsen, 1911: 316, fig. 17 (Apodinium) (?); Chat-
ton, 1920: 320 (in n.g. Paulsenella), fig. 139; Schiller,
1937: 52, figs 41A-B (descr.); Kiselev, 1950: 121, figs
197a-b; Gaarder, 1954a: 38; Norris, 1961: 183 (NZOI
Stn B67, off Kermadec Is, parasitic on spines of a
diatom, Chaetoceros sp.); Loeblich & Loeblich, 1966:
46 (listed as type species of Paulsenella Chatton, 1920:
316); Drebes, 1974: 155-158 (descr. etc.), figs 137-
138a; Taylor 1982: 65 (symbiosis); Gaines &
Elbrdachter, 1987: 236, 249, 254, 255 (nutrition);
Cachon & Cachon, 1987: 573, 584 (parasitism);
Drebes & Schnepf, 1988: 563-581 (develop., taxon.);
Schnepf et al., 1988: 283-290 (food uptake/chloro-
plasts, etc.); Schnepf, 1988: 2 2-28 (cytokinosis/theca
formation); Okolodov, 1988: 50-53 (plant hosts etc.).

Suborder DINOPHYSINA (DINOPHYSIALES)
Family DINOPHYSIDAE/DINOPHYSIACEAE

* Genus Dinophysis Ehrenberg, 1839

* Note the following summaries : Taylor and Seliger (Eds),
1979 (toxic blooms); Spector (Ed.), 1984: 545 p.; Balech,
1986; Taylor (Ed.) 1987a (monographic preview of general
biology); Bujak and Williams, 1981 (evolution of dinoflag-

ellates).

*  "Abé (1967b) also suggested as did Balech (1967b), the
consolidation of Phalacromaand Dinophysis under the latter
name, a move perhaps less desirable than Exuvigella and
Prorocentrum. (Steidinger & Williams, 1970: 7); Balech
(1971a: 50) and Sournia (1973: 61), and also Taylor (1974:
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** Dinophysis acuminata Claparéde & Lachmann,
1859
Claparéde & Lachmann, 1859: 408, pl. 20, fig. 17;
Pavillard, 1905: 59, pl. 111, fig. 10; Paulsen, 1908: 12 in
key), 15 (descr., refs); Lebour, 1917: 184; Jorgensen,
1923: 22, text-fig. 25; Lebour, 1925: 80, pl. XII, figs
2a-c. (descr., distrib.); Kofoid & Skogsberg, 1928: 59,
219, 224 (listed), 228-229 (status), 230, 234, 235, 237,
256; Martin, 1929: 20 (descr.), pl. 11, figs 8-9, pl. VIII,
fig. 6; Schiller, 1933: 120 (syn.), figs 113a-g; Tai &
Skogsberg, 1934: 433-439 (diag., descr., var., etc.)
text-fig. 4; Lebour in Russell & Yonge, 1936: pl. 40 fig.
6 (colour); Kiselev, 1950: 58 (in key); Gaarder,
1954a: 19; Wood, 1954: 194 (in key), 196 (descr.,
distrib., syn.), text-figs 38a-c; Cassie, 1960a: 169 (E. of
N.Z.); Cassie, 1961: 18 (N.Z. localities); Solum, 1962:
8-9 (status); Cassie, 1963: 8, Wood, 1964b: 556
(ecol.); Abé, 1967b: 43-48, figs 7a-y (review, mor-
phol., refs, etc., incl. Dinophysis lachmanni of Solum,
1962: 9-24, figs 2(1-16), 34, 5(4-6), 6-8, 9(1-15));
Wood, 1968: 47 (descr.), fig. 111; Hermosilla, 1973:
8-9 (descr., status, etc.), pl. 1, figs 1-15; Taylor, 1974:
194 (N.Z. records listed); Drebes, 1974: 115 (descr.
etc.), fig. 94); Balech, 1976: 85-88, figs 3A-O, T-V
(descr., var., syn. incl. D. boehmi Paulsen, 1949: 45, D.
borealis Paulsen, 1949: 46, figs 14K-U, 15(2), and D.
lachmanni Paulsen, 1949: 46, figs 14A-H, 15 (7));
Burns & Mitchell, 1982c: 289 (morphol., var., etc.),
figs 1-18; Dodge, 1982a: 42 (in key), 44-45 (descr.,
refs & syn., etc.), fig. 3H; Tangen, 1983: 17 passim
(blooms and shellfish poisoning); Kat, 1983a: 417-
427 (mussel poisoning); Kat, 1983b: 81-84 (blooms
and diarrhetic mussel poisoning, refs); Han & Yoo,
1983a: 4041 (refs, dimensions etc.) pl. I, figs 5-6 & 9-

194, 199) in his New Zealand checklist, accepted this pro-
posal, but see Norris and Berner (1970). F.J.R. Taylor (1976:
32) treated the genera as unified as did Dodge (1982a: 39).
Sournia (1973: 61) commented : "L'existence d'une homo-
nyme antérieur dans le régne animal (Phalacroma Hawle et
Corda: Trilobites) est sans importance si l'on considére que
Phalacroma Stein est végétal, par contre, si I'on tient ce
genre pour animal, on lui substituera le nom de Prodino-
physis Balech.” Note generic diagnosis by Sournia (1986:
40).

** Schiller (1933) has noted that this is a very variable
species. In his New Zealand checklist, Taylor (1974: 199)
cautioned "... these records may not refer to D. acuminata
sensu Claparéde and Lachmann (1859) and Paulsen
(1949)".



10; Krogh et al., 1985: 501-503 (blooms/toxin levels);
Lassus et al., 1985: 159-164 (blooms/hydrogr.); Kat,
1985: 73-77 (as cause of mussel poisoning); Yasu-
moto, 1985: 259-270 (toxin chemistry); Paulmier &
July, 1985: 149-159, figs 14; Cawthron Institute,
1985: 6-7, 1 fig; Shimizu, 1985: 1-2; MacKenzie &
Gillespie, 1986: 377, 388 (table 3 : Tasman Bay); Mac-
Kenzie et al., 1986: 402 (table 1 : Kenepuru Sound);
Bradford et al., 1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound); Bary & Jenkinson, 1987: 30;
Edler, 1987: 41 (related to shellfish poisoning);
Jenkinson, 1987: 48; Kat, 1987a: 49 (related to shellfish
poisoning, duration and concentration of blooms
ctc.); Kat, 1987b: 137-143 (mussel toxicity etc.);
Equinoxe, 1987: 28; Hallegraeff, 1987: 9, fig. 17;
Maranda & Shimizu, 1987: 298-302 (toxin production
etc.); Taylor, 1987d: 446, 447; Piquion, 1987: 28-29;
Chang, 1987b: 30-31, 1 fig. (popular account of diar-
rhetic shellfish poisoning in N.Z.); Balech, 1988: 39-
40 (diag., varieties, refs etc.), pl. 5, figs 5-8; Meixner,
1988: 163-166 (toxin transfer (molluscs); Putt et al.,
1988: 435-443 (photosynthesis); Hallegraeff, 1988: 57
(SEM photo.); Hallegraeff & Lucas, 1988: 29, figs 9,
28, 30, tables 1-3, (physiol. and ecol., etc.).

Dinophysis acuta Ehrenberg, 1839

Ehrenberg, 1839: 108, pl. 19, fig. 13; Ehrenberg,
1841: 124, 151, pl. 1V, fig. 14; Clapareéde & Lachmann,
1859: 408, pl. XX, figs 18, 20 (as D. ventricosa); Schiitt,
1896: 27-28 (descr.), text-figs 39A~C; Lemmermann,
1899: 315 (N.Z. record from French Pass); Jérgensen,
1899: 28, pl. 1, fig. 2.; Pavillard, 1905: 59; Paulsen,
1908: 12 (in key), 14 (descr., refs), textfig. 10; Jor-
gensen, 1923: 18-19 (review of ecology, etc.), text-fig.
20; Lebour, 1925: 79 (descr., distrib.), pl. XII, fig. 1;
Kofoid & Skogsberg, 1928: 207, 208, 219, 220, 224,
226-228, (status), 229, 230, 234-236, 256; Schiller,
1933: 131-133 (descr., refs & syn.), text-figs 124a-j;
Tai & Skogsberg, 1934: 442-447 (diag., descr., var.,
etc.), text-figs 6-7; Balech, 1944: 429 (in Prodinophysis
n.g. for Phalacroma preocc. by Hawke & Corda, 1847,
trilobite); Crawford, 1949: 174 (Cook Strait); Kiselev,
1950: 69 (in key), 76 (descr.), figs 114a-c; Gaarder,
1954a: 19; Wood 1954: 194 (in key), 198 (descr., dis-
trib., syn.), text-fig. 43; Hardy, 1956: fig. 15d; Tré-
gouboff & Rose, 1957: 99, pl. 21, fig. 5 (key features);
Cassie, 1960a: 169 (E. of N.Z.); Cassie, 1961: 18 (N.Z.
localities), 48; Fraser, 1962: frontis., fig. 44, Solum,
1962: 31-32 (status, etc.), text-figs 1819; Newell &
Newell, 1963: 39, pl. XI, fig. 2; Cassie, 1966: 583;
Locblich & Loeblich, 1966: 26 (listed as type species
of Dinophysis Ehrenberg, 1839: 157); Sournia, 1973:
61, 66 (listed); Taylor,1974:194 (N.Z.recordslisted);
Drebes, 1974b: 115 (descr.), fig. 94b; Balech, 1976a:

14

80-81 (descr.) figs IN-W, 2A-D; Taylor, 1978: 217
(Leigh records); Burns & Mitchell, 1982c: 290 (D.
acuta/D. schroederi Pavillard, separation of species),
figs 19-23; Dodge, 1982a: 42 (in key), 45 (descr.,
refs), fig. 3G, pl. 11, fig. e; Dodge & Lee, 1985: 31, fig.
33; Kat, 1985: 73-77 (blooms/toxin source); Krogh et
al., 1985: 501-503 (blooms/toxin levels/molluscs);
Doeksen, 1986a: 197-205 (tidal foam/blooms);
Doeksen, 1986b: 7-12 (green surf/blooms); Edler,
1987: 41 (related to shellfish poisoning); Levandow-
sky & Kaneta, 1987: 360, 361, 363, 383 (behaviour);
Taylor, 1987d: 446; Chang, 1987b: 31 (N.Z.); Halle-
graeff & Lucas, 1988: 29; Chang etal., 1990: table 3
(record from salmon farm, Big Glory Bay, StewartIs,
Jan. 1989 — see also pp. 467-468).

Dinophysis amandula Sournia, 1973

Sournia, 1973: 18 (new name for D. amygdala
Balech, 1967: 84 = Phalacroma ovum Schiitt, not Dino-
physis ovum Schiitt, nor D. amygdalus Paulsen. This
reference was omitted by Taylor (1974) who listed
earlier N.Z. records of P. ovum under D. amygdala
Balech, 1967. Hence : Dinophysis amygdala Balech.
Balech, 1967: 84; Sournia, 1973: 18 (listed with com-
ment — "(= Phalacroma ovum Schiitt. Non Dinophysis
ovum Schiitt). Illégitime: homonyme postérieur de
D. amygdalus Paulsen. Voir D. amandula."); Taylor,
1974: 194 (N.Z. records of Cassie, 1960 (Wellington
Harbour and Cook Strait) and Cassie, 1961 (New
Plymouth-Kawhia) as Phalacroma ovum Schiitt listed
under D. amygdala — see Balech, 1967); Balech,
1976b: 189; Bums & Mitchell, 1982c: 290 (as D.
amygdala (Schiitt) Balech = Phalacroma ovum (Schiitt),
figs 24— 26; Chang, 1987b: 31 (listed as D. amygdala
fromN.Z.); Balech, 1988: 50 (diag., taxon., ecol., etc.),
pl. 10, figs 16-17.

Dinophysis caudata Kent, 1881

Kent, 1881:455,460; Dodge, 1982a: 41 (in key), 45-
46, fig. 4B, pl. 11, fig. d (descr.,, refs, incl. Jorgensen,
1923: 24, figs 30-34; Lebour, 1925: 82, fig. 21c;
Kofoid & Skogsberg, 1928: 314, figs 44-45; Martin,
1929: 21 (descr.), pl. 1V, fig. 14; Schiller, 1933: 153,
figs 145a-0; Tai & Skogsberg, 1934: 453, figs 9A-K,
10D-F; Abe, 1967b: 56, figs 14a-d, and the following
as D. tripos Gourret, 1883: 114, pl. 3, fig. 53; Stein,
1883: pl. XXI, figs 34 (as D. homunculus); Paulsen,
1908: 19, fig. 20 (as D. homunculus var. tripos); Jor-
gensen, 1923: 29-31 (review of ecol. etc., refs), text-
figs 38-39; Lebour, 1925: 8283 (descr., distrib.), text-
fig. 22; Kofoid & Swezy, 1921: 218, 224, 226, 231, 236,
239, 321-323; Peters, 1930: 64; Schiller, 1933: 159-160
(descr., refs & syn.), text-figs 156a-g; Tai & Skogs-
berg, 1934: 456, text-figs 10A-C; Balech, 1944:436, pl.



4, figs 4245, pl. 5, figs 4647; Kiselev, 1950: 69 (in
key), 78-79 (descr.), figs 131a-g; Massuti & Margalef,
1950: 52, fig. 60; Gail, 1950: 27, pl. 5, fig. 5 (as D.
caudata var. tripos); Balech, 1951: 1-9 (varieties), text-
fig. 1, plsI-1V; Wood, 1954: 193 (in key), 202 (descr.,
distrib., syn.), text-figs 5la-c; Trégouboff & Rose,
1957: 88 (key features), pl. 21, fig. 10; Cassie, 1961: 18
(N.Z. localities), 48; Wood, 1963b: 20 (refs); Wood,
1964a: 47 (ecol.); Wood, 1964: 557 (ecol.); Wood,
1968: 53 (descr.), fig. 129; Sournia, 1973: 19, 25
(listed); Taylor, 1974: 194 (Cassie's (1961) Hawke Bay
record listed); Taylor, 1978: 217 (Leigh record, 1967);
Shim et al., 1981: 61, pl. |, figs 6a-c; Burns & Mitchell,
1982c: 293 (N.Z. specimens discuss.), figs 33-34;
Taylor, 1987a:455; Hallegraeff & Lucas, 1988: tables
1-3; Balech, 1988: 45 (diag., taxon., ecol., etc.), pl. 8,
figs 2-3; Putt et al., 1988: 435-443 passim (photosyn-
thesis patterns).

Dinophysis fortii Pavillard, 1923
Pavillard, 1923: 881; Pavillard, 1916: 58, pl. 3, fig.
4 (as D. intertnedia); Forti, 1922: 110, 112, 190, 209, fig.
119 (as D. intermedia); Jorgensen,1923:19, 21,22, 24,
44, 45 (as D. intertnedia); Kofoid & Skogsberg, 1928:
225 (listed), 228, 230, 236, 237, 253 (descr., distrib., refs
& syn.), 260, fig. 31 : 7; Schiller, 1933: 134-135 (descr.,
refs & syn.), text-figs 127a-c; Tai & Skogsberg, 1934:
439-442 (diag. descr,. var., etc.), text-fig. 5, pls 11-12;
Kiselev, 1950: 69 (in key), 77 (descr.), figs 115a-c;
Gaarder, 1954a: 19; Wood, 1954: 194 (in key), 198-
199 (descr., distrib.), text-fig. 45; Trégouboff & Rose,
1957: 100 (key features), pl. 21, fig. 15; Cassie, 1960a:
168 (E. of N.Z.); Cassie, 1961: 18 (N.Z. localities), 48;
Balech, 1962: 122; Sweeney, 1963: 177-181; Wood,
1964 : 46 (ecol.); Wood, 1964b: 556 (ecol.); Abé,
1967b: 54-56, figs 13a-k (morphol., review, refs &
syn., incl. D. laevis of Pouchet, 1883, D. intermedia of
Pouchet, 1883, and D. ovum of Martin, 1929); Wood,
1968: 48 (descr.), fig. 114; Steidinger & Williams,
1970: 29 (in key), 49; Lanigan, 1972: 170, fig. on p.
175; Taylor 1978: 217 (Goat Is Bay); Taylor &
Durbin, 1978: 221 (March and May 1968, Whan-
gateau Harbour); Yasumoto et al., [1978] 1980:
1405-1411 (diarrhetic shellfish poisoning); Bumns &
Mitchell, 1982c: 290 (var.), figs 27-28; Murata et al.,
1982: 549-552 (causative toxin etc.); Shimizu, 1983:
4-6 (diarrhetic shellfish poisoning, aquaculture etc.);
Yasumoto, 1985: 259-270 (toxin chemistry); Osaka &
Takabayashi, 1985 773; Shimizu, 1985:1; MacKenzie
& Gillespie, 1985: 771 (Tas- man Bay); MacKenzie &
Gillespie, 1986: 388 (table 3 : Tasman Bay); Iwasaki,
1986: 125; Igarashi, 1986: 137; Osaka, 1987: 125-131
toxin/ predators); Hallegraeff, 1987: 9, fig. 16; Shimi-
zu, 1987: 283, 305 (toxin); Chang, 1987b: 31 (N.Z.);
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Hallegraeff & Lucas, 1988: 29, figs 2, 20, 29, 30, tables
1-3 (physiol. and ecol. etc., separation into Phala-
croma); Balech, 1988: 43 (diag., distrib., ecol.), pl. 6,
figs 18-19; Tazawa et al., 1989: 81-83 (seasonal acqui-
sition of prey toxins by Pecten).

Dinophysis ovum Schiitt, 1895

Schiitt, 1895: 90, pl. I, fig. 6, 1-9; Paulsen, 1908: 13
(in key), 17, text-fig. 16; Pavillard, 1916: 58, pl. III;
Jorgensen, 1923: 22-23, text fig. 26; Lebour, 1925: 81,
pl. XII, fig. 3; Kofoid & Skogsberg, 1928: 118-122
(descr., detailed syn., Phalacroma ovum), 224 (listed as
D. ovum), 230, 235-237, 245, 249, 252, 255, text-fig. 11;
Martin, 1929: 21 (descr.), pl. 1], fig. 10, pl. VIII, fig. 5;
Peters, 1930: 64 (in part); Schiller, 1933: 116-117
(descr., refs, etc.), fig. 109; Kiselev, 1950: 69 (in key),
72 (descr.), fig. 108; Wood, 1954: 183 (in key as Pha-
lacroma ovum) 186 (descr., distrib., refs, incl. P. oper-
culoides Schiitt 1895 (in part)), textfig. 17,194 (in key),
194-195, text-figs 35a-d (descr., distrib.); Trégouboff
& Rose, 1957: 99 (key features), pl. 21, fig. 4; Cassie,
1960a: 169 (E. of N.Z.); Cassie, 1961: 18 (N.Z. local-
ities), 48; Balech, 1962: 125-126, pl. XVI, figs 205-213
(Phalacroma); Cassie, 1963: 8; Wood, 1963b: 19 (refs);
Wood, 1964a: 46 (ecol.); Wood, 1964b: 557,567 (ecol.);
Klement, 1964: 358 (descr., dimensions); Halim,
1967:749, pl. IX, fig. 138 (Phalacroma); Abe, 1967b: 50-
52, figs 10a-p (review, morphol., refs & syn., incl. D.
rotundata var. intermedia Lindemann, 1924, D. bre-
visulcus Tai & Skogsberg, 1934 (in part), D. acuminata
of Balech, 1944 (in part), D. sphaerica of Wood, 1953,
D. parva Schiller, 1928, and D. antarcticum Balech,
1958)); Wood, 1968: 50 (descr.), fig. 120; Taylor, 1974:
194 (N.Z. records of Cassie, 1960 (Wellington Har-
bour) and Cassie, 1961 (Hawke Bay) listed; see also
N.Z. records under D. amandula Soumia, 1973, q.v.);
Shim et al, 1981: 61, pl. I, figs 5a-b; Andreis et al.,
1982: 226, fig. 4 (thecal surface); Burns & Mitchell,
1982c: 290 (descr. of N.Z. specimens), fig. 29; Dodge,
1982a: 42 (in key), 43 (descr., refs, incl. as syn. D.
brevisulcus Tai & Skogs-berg, 1934, in part, p. 430, figs
3a-k); Taylor, 1987d: 450; Chang, 1987b: 31; Halle-
graeff & Lucas, 1988: 29, fig. 13, tables 1-3 (physiol.,
ecol. etc., separation into Phalacroma).

Dinophysis recurva Kofoid & Skogsberg, 1928
Kofoid & Skogsberg, 1928: 225, 228 (new name for
D. lenticula of Pavillard, 1916: 59, pl. 3, fig. 6, pre-
occupied by Bergh, 1883 and Daday, 1888); Lebour,
1925: 81, pl. XII, fig. 4 (as D. lenticula); Schiller, 1933
113-114 (descr., etc.), figs 105a-b; Crawford, 1949:
174 (Cook Strait); Kiselev, 1950: 69 (in key), 69-70
(descr.), fig. 104; Gaarder, 1954a: 21; Trégouboff &
Rose, 1957: 99 (key features), pl. 21, fig. 2; Wood,



1963a: 7 (descr., distrib.), text-fig. 16; Halim, 1967:
728 (ecol), pl. 1V, fig. 136; Wood, 1968: 50 (descr.),
fig. 123; Taylor, 1974: 194 (Crawford's Cook Strait
record listed); Balech, 1976: 190-191 (descr.), figs
14-34; Dodge, 1982: 42 (in key), 55 (descr. etc.); Hal-
legraeff & Lucas, 1988: table 1.

Dinophysis rotundata (Claparede & Lachmann,
1859)
Claparéde & Lachmann, 1859: pl. 20, fig. 13 (Dino-
physis); Schiitt, 1895: 90, pl. I, fig. 5; Lemmermann,
1899: 315 (N.Z. record from French Pass); Paulsen,
1908: 17, fig. 18 (Dinophysis); Kofoid & Michener,
1911:290; Jorgensen, 1923: 5-6 (review of ecol., refs,
etc.), text-fig. 2; Lebour, 1925: 78 (descr., distrib), pl.
X1, figs 3a-c; Kofoid & Skogsberg, 1928: 53,59, 61, 67,
69-71; Peters, 1930: 63, fig. 30A; Schiller, 1933: 67
(descr., etc.), text-figs 60a-d; Tai & Skogsberg, 1934:
426-429 (diag., descr., syn., etc.), text-figs 2A-L;
Lebour in Russell & Yonge, 1936: pl. 40, fig. 5 (col-
our); Kiselev, 1950: 63 (in key), 66 (descr., etc.); figs
10la-c; Massuti & Margalef, 1950: 52, fig. 62;
Gaarder, 1954a: 55; Trégouboff & Rose, 1957: 99 (key
features), pl. 20, fig.9; Balech, 1962: 124-125, pl. X VI,
fig. 204; Cassie, 1963: 4, 9 (table 2); Halim, 1967: 750
(ecol.), pl. VIII, figs 94-95; Wood, 1968: 118 (descr.),
fig. 359; Steidinger & Williams, 1970: 35 (in key), 59,
fig. 124; Hermosilla, 1973: 9-10 (descr., as Dinophy-
sis), pl. 1, figs 16-19; Sournia, 1973: 23, 63 (listed);
Balech, 1976: 91-93, figs 4, O-T (descr., etc.); Burns &
Mitchell, 1982c: 290 (in Dinophysis, N.Z. specimens
determined), figs 30-32; Drebes, 1974: 116 (descr.),
fig. 94d; Dodge, 1982: 42 (in key, Dinophysis), 55-56
(descr., distrib., refs & syn.), fig.4I, pl. II, fig. f; Han &
Yoo, 1983a: 41 (refs, dimensions etc.), pl. I, figs 8 & 11,
pl. 11, figs 1-4; MacKenzie & Gillespie, 1986: 388
(table 3 : Tasman Bay); Chang, 1987b: 31 (as D.
rotunda [sic], N.Z.); Hallegraeff & Lucas, 1988: 27,
29, fig. 14, tables 1-3 (physiol., ecol. etc., separation
into Phalacroma); Balech, 1988: 46 (diag., taxon., dis-
trib., ecol.), pl. 9, figs 1-4.

Dinophysis sacculus Stein, 1883

Stein, 1883: pl. XX, figs 10-123; TPavillard, 1916:
59, pl. 11, fig. 9; Jorgensen, 1923: 22, text-fig. 24;
Kofoid & Skogsberg, 1928: 224, 230, 231, 235, 237;
Schiller, 1933: 135-137 (descr., syn., etc.), text-figs
129ad; Kiselev, 1950: 68 (in key), 77 (descr.), figs
116a-d; Massuti & Margalef, 1950: 52, fig.56; Wood,
1954: 194 (in key), 199 (descr., distrib., syn.), text-fig.
46; Cassie 1960a: 169 (E. of N.Z.); Cassie, 1961: 18
(N.Z. record from Cook Strait); Wood, 1968: 51
(descr.), fig. 124; Taylor, 1974: 194 (Cassie's (1960)
record from Wellington Harbour listed).
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Dinophysis spinosa Rampi, 1950

Rampi, 1950: 3, text-fig. 7 ("Dana" Stns 3643, 3645,
3650, off N.Z.); Sournia, 1973: 25 (listed); Taylor,
1974: 194 ("Dana" records listed).

Dinophysis tripos Gourret, 1883

Gourret, 1883: pl. 3, fig. 53; Stein, 1883: pl. XXI,
figs 3-4 (as D. homunculus); Jorgensen, 1923: 29-31
(remarks, distrib., refs etc.), figs 38-39; Cassie, 1961:
1-8 (N.Z. record); Chang, 1987b: 31 (N.Z.); Halle-
graeff, 1988: 57 (SEM photo.); Balech, 1988: 45
(taxon., distrib., ecol.), pl. 7, fig. 7, pl. 8, fig. 1.

Dinophysis truncata Cleve, 1901

Cleve, 1901: 925, fig. 7; Kofoid & Skogsberg, 1928:
224, 231, 235, 237; Schiller, 1933: 234-235 (descr.,
etc.), figs 117a-b; Balech, 1944: 434, pl. 3; Rampi,
1950: 3, fig. 8 ("Dana" Stns 3542, 3644, 3645, off N.Z.),
text-fig. 8, Wood, 1954: 194 (in key), 197 (descr.,
distrib.), text-figs 41a-b; Cassie, 1960a: 169 (E. of
N.Z.); Cassie, 1961: 18 (N.Z. record from Cook
Strait); Cassie, 1963: 8 (table 2); Taylor, 1974: 194
(N.Z. records of Cassie, 1960 (Cook Strait) and
Rampi, 1950 (SE of Kaikoura) listed); Soumnia et al.,
1979: 195, fig. 43; Burns & Mitchell, 1982c: 294, figs
35-36, 39; Chang, 1987b: 31 (N.Z.).

Dinophysis sp. Burns & Mitchell, 1982

Burns & Mitchell, 1982c: 294 ("Several specimens
of a very small Dinophysis sp. ... off the east coast of
the South Island [NZOI Stns N471 and N482] ... can-
not rightly be placed in ... any other presently
defined related species."), figs 37-38.

Genus Histioneis Stein, 1883

Histioneis hyalina Kofoid & Michener, 1911

Kofoid & Michener, 1911: 296; Kofoid & Skogs-
berg, 1928: 679-681 (diag., descr.), text-fig. 95: 5, pl.
20,fig.4; Wood, 1963a: 17 (descr.), text-fig. 50 ("Trop-
ical Pacific Ocean : north of New Zealand"); Wood,
1968 : 78 (descr.), fig. 216; Balech, 1971: 19, pl. 2, figs
26, 29, 31; Taylor, 1974: 194 (Wood'’s (1963) record
listed); Taylor, 1976: 46, pl. 10, fig. 93.

Histioneis paulseni Kofoid, 1907

Kofoid, 1907: 204-205, pl. 15, fig. 94; Kofoid &
Michener, 1911: 295; Kofoid & Skogsberg, 1928: 650~
652 (diag., descr.), text-fig. 95:8, pl. 20, figs 1-2;
Wood, 1963a: 18-19 (descr.), text-fig. 58 ("Tropical
Pacific : north of New Zealand"); Norris, 1969: 188-
189 (descr.), text-figs 34-36.



Histioneis variabilis Schiller, 1933

Schiller, 1933: 231, text-figs 223a-d (new name for
H. Steinii Schiller, 1928); Rampi, 1947: 10 (descr.),
text-fig. 15, Halim, 1960: 196, pl. 2, fig. 17, Wood,
1963a: 20 (descr.), text-fig. 65 ("North Tasman Sea
north of New Zealand"); Wood, 1968: 82 (descr.), fig.
229; Norris 1969: 189-190 (descr.), text-fig. 37; Tay-
lor, 1974: 197 (Wood's (1963) record listed); Balech,
1988: 65 (diag., taxon., distrib., incl. in H. striata
Kofoid & Michener, 1911: 300), pl. 15, fig. 10.

Suborder GYMNODINIINA (GYMNODINIALES)
Family GYMNODINIIDAE/GYMNODINIACEAE

Genus Amphidinium Claparéde & Lachmann,
1859

Amphidinium acutissimum Schiller, 1933

Schiller, 1933: 277-278 (descr.,etc., incl. A. acutum
of Schiller, 1928: 132, not of Lohmann, 1920, 4.v.), figs
263a-b; Wood, 1963a: 22, fig. 68; Wood, 1968: 13
(descr.), fig. 1; Chang, 1983b: table 1 (first N.Z.
record, West Coast productivity study); Soumnia,
1986: 75 (generic diag.).

Amphidinium acutum Lohmann, 1920

Lohmann, 1920: 140, fig. 43; Schiller, 1933: 278,
fig. 264; Trégouboff & Rose, 1957: 103 (key features);
Norris, 1961: 17 (NZOI Stn B67, off Kermadec Is);
Wood, 1968: 13 (descr.) fig. 2.

Amphidinium aloxalocium Norris, 1961
Norris, 1961: 176-177, text-fig. 14 (NZOI Stn B67
off Kermadec Is); Sournia, 1973: 2 (listed).

Amphidinium amphidinioides (Geitler, 1924)

Geitler, 1924a: 110, figs A-F (Gymnodinium);
Geitler,1924b: 359, figs 1a-d; Schiller, 1933: 278-279
(descr., etc.), figs 265a-d (Amphidinium); Wood, 1968:
13 (descr), fig. 3; Chang, 1983b: table 1 (first N.Z.
record, West Coast productivity study).

Amphidinium emarginatum Diesing, 1866

Diesing, 1866: 98(384) (A. operculatum var. margi-
nata); Claparéde & Lachmann, 1858-61: 411, pl. 20,
fig. 11 (as A. operculatum variety); Kofoid & Swezy,
1921: 140 (diag., descr., etc), text-fig. 4, 21; Schiller,
1933: 289, fig. 280; Chang, 1983b: table 1 (first N.Z.
record, West Coast productivity study).

Amphidinium cf. extensum Wulff, 1916. Taylor,
1974
Taylor, 1974: 195 (record of Lanigan (1972) from
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Jellicoe Channel [see below under Amphidinium sp.
Lanigan, 1972] listed under this identification; cf.
Waulff, 1916: 104, pl. 1, figs 8a-d; Lebour, 1925: 30, fig.
8n and Matzenauer, 1933); Taylor, 1978: 216 (listed
from Leigh region.

Amphidinium flagellans Schiller, 1928

Schiller, 1928: 136, figs 13a-b; Schiller, 1933: 291
(descr., etc.), figs 283a-b; Wood, 1963a: 23, fig. 72;
Wood, 1968: 14 (descr.), fig. 6; Chang, 1983b: table 1
(first N.Z. record, West Coast productivity study; as
"flagellum"”, ?misprint for flagellans).

Amphidinium microcephalum Norris, 1961
Norris, 1961: 177, text-fig. 26 (NZOI Stn B67, off
Kermadec I¢); Sournia, 1973: 2 (listed).

Amphidinium sphenoides Wulff, 1916

Waulff, 1916: 105, pl. 1, figs 9a-b; Lebour, 1925: 30,
fig. 81, Schiller, 1933 : 315-316 (descr., etc.), figs
318a-b; Hulburt, 1957: 197 (in key), 203 (descr.), pl. 1,
figs4,9,13; Wood, 1963a: 23, fig. 73; Wood, 1968: 16
(descr.), fig. 15, Dodge, 1982a: 68 (descr., distrib.,
etc.), fig. 66, Chang, 1983b: table 1 (first N.Z. record,
West Coast productivity study); Gaines & Elbrachter,
1987: 242, 246 (nutrition).

Amphidinium sp. Lanigan, 1972

Lanigan, 1972: 170, fig. on p. 176 (Hauraki Gulf);
(?) see above under A. cf. extensum Wulff (fide Taylor
1974: 195).

Amphidiniumsp. 1. Taylor, 1978

Taylor, 1978: 216 (Goat Is Bay, Leigh area, 4 Dec.
1967); Taylor & Durbin, 1978: 221 (Whangateau Har-
bour, Leigh area, 4 Dec. 1967).

Amphidinium sp. 2. Taylor, 1978
Taylor, 1978: 216 (Goat Is Bay, Leigh area, Nov.
1968).

Amphidinium sp. Chang, 1983
Chang, 1983b: table 1 (West Coast productivity
study).

Amphidinium spp. MacKenzie & Gillespie, 1986
MacKenzie & Gillespie, 1986: 377 (table 3 : Tas-
man Bay).

Amphidinium sp. 1 Bradford et al., 1987
Bradford et al., 1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound).



Amphidinium sp. 2 Bradford et al., 1987
Bradford et al., 1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound).

Amphidinium sp. Chang et al., 1990

Chang et al., 1990: table 1 (Northland bloom,
1988), table 3 (record from salmon farm, Big Glory
Bay, Stewart Is, January 1989).

Genus Cochlodinium Schiitt, 1896

Cochlodinium brandtii Wulff, 1916

Waulff, 1916: 108, figs 17a-b:  Schiller, 1933: 514-
515 (descr., distrib., etc.), figs 554a-b; Lebour, 1925:
65, pl. IX, fig. 8 (incl. C. angustum Kofoid & Swezy,
1921: 354, fig. HH, 15, pl. 5, fig. 3); Taylor, 1978: 217
(Leigh record, Nov. 1967); Dodge, 1982a: 75-76
(descr., etc.), fig. 8H; Sournia, 1986: 58 (generic
diag.); Taylor, 1987c: 32; Gaines & Elbrachter, 1987:
242 (nutrition).

Cochlodinium sp. Taylor, 1978

Taylor, 1978: 217 (common at Goat Is Bay, Leigh);
Taylor & Durbin, 1978: 221 (Whangateau Harbour,
Nov. 1967).

Cochlodinium sp. Chang, 1983
Chang, 1983b: table 1 (West Coast productivity
study).

Cochlodinium sp. Bradford et al ., 1987
Bradford et al., 1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound).

Cochlodinium sp. Chang et al., 1990
Chang et al., 1990: table 1 (Marlborough Sounds
bloom, 1985).

Genus Cystodinium Klebs, 1912

Cystodinium sp. Taylor, 1978
Taylor, 1978: 217 (Leigh area).

Genus Gymnodinium Stein, 1878

Gymnodinium cinctum Kofoid & Swezy, 1921

Kofoid & Swezy, 1921: 177 (in key), 196-197, text-
fig. X, 28, pl. 7, fig. 75; Schiller, 1933: 343 (descr.,
etc.), fig. 348, Wood, 1963a: 24, fig. 78, Wood, 1968:
63, fig. 167; Chang, 1983b: table 1 (first N.Z. record,
West Coast productivity study); Sournia, 1986: 55-56
(generic diag.).
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Gymnodinium diamphidium Norris 1961
Norris, 1961: 178-179, text-fig. 12 (NZOI Stn B67,
off Kermadec Is); Sournia, 1973: 35 (listed).

Gymnodinium flavum Kofoid & Swezy, 1921
[see also Gyrodinium aureolum]
Kofoid & Swezy, 1921: 177 (in key), 208-209, text-
fig. X, 7, pl. 9, fig. 100; Schiller, 1933: 358-359 (descr.
etc.), fig. 364; Wood, 1963a: 25, fig. 82; Wood, 1968:
64, fig. 171; Sournia et al, 1979: 183-198; Chang,
1983b: table 1 (first N.Z. record, West Coast produc-
tivity study); Gaines & Elbrach-ter, 1987: 242 (nutri-
tion); Shimizu, 1987: 306 (toxin); Taylor, 1987c: 418,
426, 430, 452, 472.

Gymnodinium galeaeforme Matzenauer, 1933

Matzenauer, 1933: 595; Schiller, 1937: 512 (des-
cr.), figs. 594a-c; Wood, 1963a : 25, fig. 84, Wood,
1968: 65 (descr.), fig. 172; Taylor, 1978: 217 ("Occa-
sional" in Leigh area, N.Z.).

Gymnodinium grammaticum Pouchet, 1887

Pouchet, 1887: 107, pl. 10, figs 8-9 (G. punctatum
var. grammaticum); Lemmermann, 1899: 359; Schro-
der, 1900: 13; Kofoid & Swezy, 1921: 177 (in key),
217 (diag., descr.,, refs), text-fig. X, 22; Lebour, 1925:
35, 38,39, fig. 11a; Schiller, 1928: 139, text-fig. 15, pl.
5, figs 14-15; Schiller, 1933: 366-367 (descr. etc.), figs.
372a-b; Wood, 1968: 65 (descr.), fig. 175; Chang,
1983b: table 1 (first N.Z. record, West Coast produc-
tivity study).

Gymnodinium hamulus Kofoid & Swezy, 1921

Kofoid & Swezy, 1921: 179 (in key), 218-219, text-
fig. Y, 5, pl. 9, fig. 97; Schiller, 1933: 367-368 (descr.
etc.), fig. 373; Chang, 1983b: table 1 (first N.Z. record,
West Coast productivity study); Gaines & Elbrach-
ter, 1987: 251 (nutrition).

Gymnodinium hyalinum Schilling, 1891

Schilling, 1891: 60, 61 (descr. from freshwater
ponds, Switzerland), pl. 3, fig. 14; Schilling, 1891b:
199-208, pl. 10, figs 1-22; Kofoid & Swezy, 1921: 283
(in key), 311-212 (diag., descr., refs & syn., transf. to
n.g. Gyrodinium); not of Lebour, 1925: 48, pl. VI, figs.
3-4 (= G. lucidum Ballantine in Parke & Dixon, 1964:
518, cf. Sournia, 1973); Schiller, 1933: 473-474 (in
Gyrodinium, descr., refs & syn., freshwaterrange), fig.
503); Chang, 1983b: table 1 (first N.Z. record from
West Coast productivity study, although author not
stated [presumably of Schilling]); Gaines & Elbrach-
ter, 1987: 245.




Gymnodinium leptum Norris, 1961
Norris 1961 : 180 (NZOI Stn B 67, off KermadecIs),
text-fig. 25 (coloured); Sournia, 1973: 36 (listed).

Gymnodinium cf. marinum Kent, 1880-82.
Taylor, 1981
Taylor, 1981: 402 (May-August occurrence, Goat
Is Bay, as G. cf. marinum); cf.

Kent, 1880-82: 444, pl. 25, figs. 60-61; Kofoid &
Swezy, 1921: 178 (in key), 232-233 (diag., descr.,
refs), text-fig. X, 13; Lebour, 1925: 39, fig. 116;
Schiller, 1933: 382 (descr., refs etc.), fig. 391, Wood,
1963a: 26, fig. 88; Wood, 1968: 66 (descr.), fig. 176;
Dodge, 1982a: 86 (descr., etc.), fig. 9].

Gymnodinium minor Lebour, 1917

Lebour, 1917: 192-193, text-figs. 8a-b; Kofoid &
Swezy, 1921:178 (in key), 233 (descr., etc.), text-fig. X,
12; Lebour, 1925: 38 (descr.), pl. 1V, fig. 3; Norris,
1961: 180 (NZOI Stn B65, off Kermadec Is); Wood,
1963a: 26, text-fig. 89; Hada, 1968: 5, fig. 6; Hada,
1970: 14-15 (descr.), text-fig. 11; cf. Balech, 1976: 18-
19, fig.9; Chang, 1983b: table 1 (West Coast produc-
tivity study); Gaines & Elbrachter, 1987: 242 (nutri-
tion).

Gymnodinium nanum Schiller, 1928

Schiller, 1928: 142, pl. 5,fig.17; Schiller, 1933: 389
(descr., etc.), fig. 401, Wood, 1963a: 27, fig. 91;
Wood, 1968: 67 (descr.), fig. 180; Chang, 1983b: table
1 (first N.Z. record, West Coast productivity study).

Gymnodinium obesum Schiller, 1933

Schiller, 1933: 391-392, figs 405a-g; Wood, 1963a:
27,fig.92; Chang, 1983b: table 1 (first N.Z. record,
West Coast productivity study).

Gymnodinium ovum Schiitt, 1895

Schiitt, 1895: pl. 25, fig. 23; Calkins, 1901: 118,
fig. 64A; Kofoid & Swezy, 1921: 283 (in key), 324-325
(diag. descr., etc. in Gyrodinium); Schiller, 1933: 487
488 (descr., etc. as Gyrodinium), fig. 518; Chang,
1983b: table 1 (first N.Z. record, West Coast produc-
tivity study).

Gymnodinium punctatum Pouchet, 1887

Pouchet, 1887: 105-107, pl. 10, fig. 7; Kofoid &
Swezy, 1921: 244-245 (descr., refs); text-fig. BB, 18;
Lebour, 1925: 35,50; Martin, 1929: 14-15 (descr.),
pl. I, figs 3-4; Schiller, 1933: 402 (descr., refs etc.), fig.
420; Wood, 1963a: 27, fig. 94; Wood, 1968: 67
(descr.), fig. 183; Chang, 1983b: table 1 (first N.Z.
record, West Coast productivity study); Taylor,
1987d: 425.
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Gymnodinium pygmaeum Lebour, 1925

Lebour, 1925: 38, pl. 1V, fig. 4; Schiller, 1933: 403
(descr.), fig. 422; Wood, 1963a: 28, fig. 95; Dodge,
1982a: 87, fig. 10F; Chang, 1983b: table 1 (first N.Z.
record, West Coast productivity study).

Gymnodinium rotundatum Klebs, 1912

Klebs, 1912: 392, 403, 439, fig. 5; Kofoid & Swezy,
1921: 177 (in key), 251 (diag., descr., refs), text-fig. X,
8; Schiller, 1933: 407-408 (descr., refs etc.), figs 427a-j;
Wood, 1968: 68 (descr.), fig. 184; Chang, 1983b: table
1 (first N.Z. record, West Coast productivity study).

Gymnodinium sanguineum Hirasaka, 1922
Hirasaka, 1922: 161-164, 1 fig; Bary, 1951: 44;
Bary, 1953a: 72 (N.Z. occurrences and significance);
Bary, 1953b: 393, 397, fig. 1 (N.Z. distrib.), table III
(N.Z. records); see also Brongersma-Sanders, 1957:
982; Taylor, 1974a: 195 (N.Z. records listed); Taka-
yama, 1985: 129-140 passim, pl. |, fig. 8 (apical groove
morphol.); Dodge & Lee, 1985 : 28, figs. 15-17; Hal-
legraeff, 1987: 4, fig. 6; Taylor, 1987c: 29, 37; Rizzo,
1987: 145, 146, 149, 152, 154 (biochem.); Prézelin,
1987: 177,189 (photosynthesis); Gaines & Elbréchter,
1987: 226, 234, 235, 254, 256 (nutrition); Levandow-
sky & Kaneta, 1987: 371-375, 377, 383, 387, Taylor,
1987c: 405-407, 411, 414, 415, 418, 421, 422, 425, 426,
430,437,441,444-446, 459, 460,464, 466,470,475,476.

Gymnodinium simplex (Lohmann, 1908)

Lohmann, 1908: 264, 265, pl. 17, fig. 17 (Proto-
dinium); Kofoid & Swezy, 1921: 177 (in key), 256
(diag., descr., refs & syn.), text-fig. BB, 8; Lebour,
1925:37, fig. 10; Kofoid, 1931: 18, pl. I, fig. 8; Schil-
ler, 1933: 413-414 (descr., refs etc.), fig. 433; Wood,
1963a: 28, fig. 99; Wood, 1963c: 236-240; Wood,
1968: 68 (descr.), fig. 187; Dodge, 1974: 54, 171, text-
fig. 1, pls 1-4; Travers & Travers, 1975: 267; Taylor,
1978: 217 (Goat Is Bay, Leigh records); Taylor &
Durbin, 1978: 221 (Whan-gateau Harbour); Taylor,
1981: 393 (ecol.); Dodge, 1982a: 88 (descr., etc.), fig.
10E; Chang, 1983b: 291, table 1, fig. 7D (West Coast
productivity study); Bradford et al., 1987: table 2
(listed from NZOI Stn T140, Pelorus Sound); Dodge,
1987: 93, 105 (ultrastructure); Withers, 1987: 327,334,
337,338, 341 (sterols); Levandowsky & Kaneta, 1987:
385; Taylor, 1987c: 400, 401, 404, 414, 441, 472.

Gymnodinium varians Maskell, 1887

Maskell, 1887: 7 (Wellington district), pl. 1, figs 9a-
b; Hutton, 1904: 331 (listed); Kofoid & Swezy, 1921:
176 (in key), 265-266 (diag., descr., refs incl. only
other known occurrence, fresh water in Botanical
Gardens, Buitenzorg, Java); Schiller, 1933: 425-426



(descr., refs & syn., incl. G. minimum Klebs, 1912:
396, 419, 439, figs 7A-B); Chang, 1983b: 291, table 1
(second N.Z. record, West Coast productivity study);
Bradford et al., 1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound); Pollingher, 1987: 503, 513,
516, 519.

(?) Gymnodinium sp. Bary, 1951

Bary, 1951: 44; Bary, 1953b: 397, table II ("yellow
water” organism, Queen Charlotte Sound, 1950); see
also Brongersma-Sanders, 1957: 982.

Gymnodinium spp. Brewin, 1952
Brewin, 1952: 619 (Otago Harbour); Taylor, 1974a:
195 (listed).

Gymnodinium sp. Rapson, 1954
Rapson, 1954: 492 (Wellington Harbour, Feb.
1936, French Pass, Aug. 1937).

Gymnodinium spp. Cassie & Cassie, 1960

Cassie & Cassie, 1960: 180 (table 1) (Waitarere
Beach); Cassie, 1963: 9 (table 2) (S. of N.Z.); Taylor,
1974: 195 (listed).

Gymnodinium sp. Lanigan, 1972
Lanigan, 1972: 170, fig. on p. 196 (Hauraki Gulf).

Gymnodinium sp. 1, Taylor, 1978
Taylor, 1978: 217 (Leigh).

Gymnodinium sp. 2, Taylor, 1978
Taylor, 1978: 217 (Leigh).

Gymnodinium sp. 1, Chang, 1983
Chang, 1983b: table 1 (West Coast productivity
study).

Gymnodinium sp. 2, Chang, 1983
Chang, 1983b: table 1 (West Coast productivity
study).

Gymnodinium sp. 3, Chang, 1983
Chang, 1983b: table 1 (West Coast productivity
study).

Gymnodinium spp. MacKenzie & Gillespie, 1986
MacKenzie & Gillespie, 1986: 388 (table 3 : Tas-
man Bay).

Gymnodinium spp. MacKenzie et al., 1986
MacKenzie et al., 1986: 402 (table 1 : Kenepuru
Sound).

Gymnodinium spp. Chang et al., 1990
Chang et al.,, 1990: table 3 (record from salmon
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farm, Big Glory Bay, Stewart Is, January 1989).

Genus Gyrodinium Kofoid & Swezy, 1921

Gyrodinium apidiomorphum Norris, 1961

Norris, 1961: 181-182, text-fig. 27 (coloured)
(NZOI Stn B67, off Kermadec Is); Sournia, 1973: 37
(listed); Sournia, 1986: 57 (generic diag.).

Gyrodinium aureolum Hulburt, 1957

Hulburt, 1957: 208 (in key), 209-210 (descr.), 217
(diag.), pl. 2, figs 8-9; Helm et al., 1974: 857-869
(cycles of abundance/lugworm mortality); Tangen,
1976:123-133 (blooms/organism mortality); Cross &
Southgate, 1980: 1071-1073 (blooms/rocky fauna
mortalities); Jones et al,, 1982: 771-782 (red tide/sal-
mon mortality); Roberts et al.,1983: 741-743 (salmon
mortality); Brockmann et al., 1985: 239-244 (nutrient
dynamics); Dahl & Brockmann, 1985: 233-238
(growth); Hurst et al., 1985: 427432 (toxin assays);
Lindahl, 1985: 231-232 (blooms/hydrogr.); Lindahl,
1986:27-33 (blooms/hydrogr., growth); Partensky &
Sournia, 1986: 251-275 (toxicity/ecol.); MacKenzie &
Gillespie, 1986: 388 (table 3 : Tasman Bay); Halle-
graeff, 1987: 6, fig. 10; Kristiansen, 1987: 739-748
(nitrates); Potts & Edwards, 1987:293-297 (impact on
fish); Turner et al., 1987: 98-102 (toxicity); Shimizu,
1987: 306 (toxin); Gill & Harris, 1987: 785-801 (pre-
dation/copepods); Levandowsky & Kaneta, 1987:
388 (behaviour); Taylor, 1987c: 418, 446, 452, 462,
464, 469; Chang, 1987a: 18-19 (N.Z. bloom); Bou-
stead et al., 1987: 2-3 (blooms and salmon farming,
N.Z.); Boalch, 1987: 94-97 (irruptions/blooms);
Richardson & Kullenberg, 1987: 19-26 (blooms);
Dahl et al., 1987: 66-73 (blooms); Gowen, 1988: 89—
93 (toxic blooms); Sangfors, 1988: 296 (chemical pol-
lution/eutrophication); Kite & Dodge, 1988: 131-138
(chloroplasts/ultrastructure)); Wranes, 1988: 71-74
(red tide/bird mortality); Dixon & Syret, 1988: 297
302 (laboratory culture); Dixon & Holligan, 1989:
105-118 (growth/nitrogen assimilation); Chang et
al., 1990: 467, table 1 (N.Z. bloom records listed).

Gyrodinium biconicum Kofoid & Swezy, 1921
Kofoid & Swezy, 1921: 283 (in key; as "biconium"),
286-287, text-figs cc, 12, pl. 4, figs 4-6; (?)Schiller,
1928: 143, fig. 19; (?)Schiller, 1933: 337, fig. 342;
Wood, 1963a: 24, fig. 76; Chang, 1983b: 291 (table 1
(first N.Z. record] (as Gymnodinium); Bradford et al.,
1987: table 2 (listed from NZOI Stn T140, Pelorus
Sound); Gaines & Elbrdachter, 1987: 242 (nutrition).



Gyrodinium kofoidi Norris, 1961
Norris, 1961: 187, text-fig. 8 (NZOI Stn B67, off
Kermadec Is); Sournia, 1967: 38 (listed).

Gyrodinium phorkorium Norris, 1961
Norris, 1961: 183, text-fig. 13 (NZOI Stn B67, off
Kermadec Is); Sournia, 1967: 38 (listed).

Gyrodinium sp. Brewin, 1952
Brewin, 1952: 619 (Otago Harbour).

Gyrodinium sp. MacKenzie & Gillespie, 1986
MacKenzie & Gillespie, 1986: 388 (table 3 : Tas-
man Bay).

Gyrodinium sp. MacKenzie et al., 1986
MacKenzie et al.,, 1986: 402 (table 1 : Kenepuru
Sound).

Gyrodinium sp. Bradford et al., 1987
Bradford et al., 1987: table 2 (listed from NZOI
Stn T140, Pelorus Sound).

Gyrodinium sp. Chang et al., 1990
Chang et al, 1990: table 3 (record from salmon
farm, Big Glory Bay, Stewart Is, January 1989).

Family POLYKRIKIDAE/POLYKRIKACEAE
Genus Polykrikos Btitschli, 1873

Polykrikos kofoidii Chatton, 1914

Chatton, 1914: 161; Kofoid & Swezy, 1921: 398-
400 (diag., descr.), text-fig. F,1, pl. 4, fig. 4, Martin,
1929: 19 (descr.), pl. 1V, figs 3-4, pl. VIII, fig. 9;
Massuti & Margalef, 1950: 49, fig. 46; Norris, 1964:
274 (Wellington Harbour); Wood, 1968: 120 (descr.,
distrib.), fig. 367; Taylor, 1974: 195 (Jellicoe Channel,
Taylor unpubl. and Wellington Harbour record of
Norris (1964) listed); Morey-Gaines & Ruse, 1980:
230-232, figs 1-4 (encystment and reprod.); Kimor,
1981: 164-173 passim (role in ecosystem); Dodge,
1982a: 104 (gamete stage may be Gyrodinium pellu-
cidum (Wulff, 1916)), 117 (in key), 118 (descr., etc.),
fig. 14D; Sournia, 1986: 60 (generic diag.); Greuet,
1987: 126 (organelles); Gaines & Elbréchter, 1987:
243 (nutrition); Pfiester & Anderson, 1987: 635 (re-
prod.).
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Polykrikos schwartzii Biitschli, 1873

Biitschli, 1873: 673-676, pl. XXVI, fig. 72; Bergh,
1882: 256-259, pl. 16, fig. 72 (as P. auricularia); Kent,
1882: 858 (P. schwartzi), 860 (as P. auricularia Bergh);
Pouchet, 1883: 450-452 (as P. auricularia); TPaulsen,
1908: 107 (refs), text-fig. 149; Chatton, 1914: 157-194,
text-figs 1-18, pl. 9 (cnidocysts); Lebour, 1917: 198;
Kofoid & Swezy, 1921: 398 (in key), 400-402 (descr.,
distrib., etc., detailed refs & syn.), text-fig. F 4; Cho-
dat & Weil, 1924: 580 (morphol. of flagellum and
nucleus); Lebour, 1925: 67, text-fig. 16c, pl. X, figs
2a-b; Kofoid, 1931: 30-31, text-fig. U; Schiller, 1933:
550-551, figs 58a-c (descr., refs & syn., incl. P. auricu-
laria Bergh); Lebour in Russell & Yonge 1936: pl. 40,
fig. 7 (colour); Sommer & Clark, 1946: 100 (toxic
nature); Kiselev, 1950: 115 (descr.), figs. 191a-b, 192;
Chatton, 1952: 337, fig. 241; Hardy, 1956: fig. 15h;
Hulburt, 1957: 215-216 (geogr. range); Brongersma-
Sanders, 1957: 981 (review of red-water blooming,
etc. see figs. 36, distrib. maps); Trégouboff & Rose,
1957: 107 (key features); Newell & Newell, 1953: 39,
pl. X, fig. 3; Norris, 1964: 274 (Wellington Harbour
record); Halstead, 1965: 160 (review of toxic nature,
etc.), pl. VI, fig. 1; Russell, 1965: 265 (table 1) (toxic
nature); Loeblich & Loeblich, 1966: 49 (listed as type
species of Polykrikos Biitschli, 1873: 673); Steidinger
et al., 1967: pl. 111, fig. h; Dragovich, 1969: fig. 5a;
Throndsen, 1969: 170; Steidinger & Williams, 1970:
36 (in key), 60, figs. 131a-b; Greuet, 1972: 1239
(trichocyst, structure, etc.); Iwasaki, 1972: 606-609,
(nutrition, growth etc.), figs; Sarjeant, 1974: 17, fig.
11a; Taylor,1974: 195 (Wellington Harbour record of
Norris (1964) listed as P. schwarzii [sic]); Drebes,
1974b: 126 (descr., etc.), fig. 10G; Reid, 1978: 220-222
(cyst), 227 (descr., refs),pl. 1; Shimetal., 1981: 63-64,
pl. 111, fig. 12 (as swarzi); Harland, 1981: 65-79 (cysts);
Dodge, 1982: 117 (descr. etc.), figs 14A & G; Harland,
1983: 373, 387, text-fig. 42, pl. 48, figs 10-12 (new cyst,
distrib. etc.); Takayama, 1985: 129140 passim, pl. II,
fig. 17 (apical groove morphol.); Dodge & Lee, 1985 :
30, fig. 26; Baldwin, 1987: 550, fig. 24 (dimensions
etc., distrib. Marlborough Sounds); Taylor, 1987c: 46;
Greuet, 1987: 126-128, 130, 133 (organelles); Gaines
& Elbréchter, 1987: 227 (nutrition); Sweeney, 1987:
270 (bioluminescence etc.); Goodman, 1987: 668
(cysts in sediments); Hallegraeff, 1988 : 51 (SEM
photo.); Chang et al., 1990: table 3 (record from sal-
mon farm, Big Glory Bay, Stewart Is, Jan. 1989).

Suborder NOCTILUCINA (NOCTILUCALES)
Family NOCTILUCIDAE/NOCTILUCACEAE

Genus Noctiluca Suriray in Lamarck, 1816



Noctiluca scintillans (Macartney, 1810) *
Macartney, 1810: 264-265, pl. 15, figs 9-12
(Medusa); Harvey, 1917: 235-253 (specific gravity,
luminescence etc.); Kofoid & Swezy, 1921: 407-411
(diag., descr., syn., discuss.), text-figs KK, 16; Pratje,
1921a: 433-446 (biochem.); Pratje, 1921b: 198 (mor-
phol., physiol.); Lebour, 1925: 69, text-figs 17a-d;
Kofoid, 1931: 31-33 (descr., etc.), text-figs V-BB'
Schiller, 1933: 553 (descr., refs & syn. as N. miliaris
Suriray, 1816: 470, incl. Medusa scintillans Macartney,
1810: 264-265, pl. XV, figs 9-12), figs 582a-e; Gross,
1934: 178-196 (biol., development); Brongersma-
Sanders, 1948: 1-112 passim (mortality, upwelling
and oil geology); Massuti & Margalef, 1950: 47, fig.
36; Bhimachar & George, 1950: 339-350 (fisheries
mortality); Davis, 1953: 189-192 (flotation mechan-
ism); Prasad, 1953: 40-47 (swarming, use as indic-
ator species); Wood, 1954: 220-221 (refs & syn.), figs
83a-b; Gaarder, 1954: 34; Nicol, 1958: 535-549, figs
1-9 (luminescence, refs); Eckert & Findlay, 1962:
494-495 (physiol. varieties); Halstead, 1965: 160
(toxic nature — see also Aiyar, 1936); Eckert, 1965:
1140-1145 (bioluminescence control); Bityikov, 1966:
403-406 (stimulation of luminescence); Eckert &
Reynolds, 1967: 1429-1458 (bioluminescence origin);
Eckert & Sibaoka, 1968: 258-282 (bioluminescence
mechanism); Le Fevre & Grall, 1970: 287- 306, figs
(swarming); Grindley & Heydorn, 1970: 210-213
(red water cause and effect); Zingmark, 1970: 122-
126 (reprod.), figs 1-18; Uhlig, 1972: 387-399
(develop.); Fung & Trott, 1973: 472-476 (red tide);
Taylor, 1974a: 195 (Jellicoe Channel and Leigh
records (unpubl.) listed); Drebes, 1974b: 12 7129 etc.,
as N. miliaris), figs 108-109; Mikulich & Kuzmina,
1975: 56-74; Taylor, 1976: 186-187, pl. 39, figs 478-
479 (refs & syn. incl. discussion of name); Taylor,
1978: 217 ("Rare” in Leigh area); cf. Sweeney, 1978:
116-120 (ultrastructure); Takayama, 1979: 273-274,
figs (feeding behaviour, as N. scintillans); Kimor,
1979: 568-572 (predation on copepod eggs); Shim et
al., 1981: 64, pl. 111, figs 13a-c; Kimor, 1981: 164-173
passim (role in ecosystem); Uhlig, 1981: 93-115 (mass
culture); Filimonov & Tyul'kova, 1981: 192 (bio-
luminescence etc.); Dikarev et al., 1982: 137140 (lipid
composition), figs1-2; Zhirmunsky & Konovalova,

* "This species is frequently referred to as N. miliaris

although Macartney's specific name has priority. Taylor
(1976) suggests that the simplest solution to the problem of
nomenclature is to accept the priority of scintillans
especially as this has been used by two major works:
Kofoid & Swezy (1921) and Lebour (1925); Schiller (1933)
together with many recent authors have preferred N.
miliaris." (Dodge, 1982a:136).
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1982: 3—6 (summary of red tides 1980- 82, Peter the
Great Bay, Soviet Far East); Ilyichev etal., 1982: 6-8
(distrib. of red tide); Propp etal., 1982: 9-14 (hydro-
chemistry, hyrdrophysiol. etc.); Dikarev, 1982: 14-17
(lipid composition, refs etc., taxon.); Vyshkvartsev et
al., 1982: 18-20 (1982 red tide, Peter the Great Bay), 1
col. pl.; Dodge, 1982a: 135-136 (descr., refs & syn.
etc.), figs. 16A-C; Taylor, 1982: 73 (table II), 78-79
(symbiosis); Mullin in Rassoulzadegan 1982: 193
(feeding); Uhlig in Heinbokel, 1982: 215, 217
(reprod.); Uhlig & Sahling, 1982: 277284, figs 1-5
(rhythms and distrib.); Han & Yoo, 1983a: 43, pl. 1],
fig. 7 (as N. miliaris); Takayama, 1984a: 25-29, (refs),
fig. 1, pl. I; Takayama, 1984b: 4450 (organ functions);
Balch & Haxo, 1984: 515-525 (spectral properties);
Uhlig & Sahling, 1985: 779-780 (blooming);
Vyshkvartsev, 1985: 62-68 (factors inducing
growth); Takayama, 1985:135 (table 1, apical groove
morphol.); Dodge & Lee, 1985: 27, figs 7-9;
Devassy & Sreekumaran Nair, 1987: 121-128, fig. 1
(blooms/fisheries effects); Metivier & Soyer-
Gobillard, 1986: 163-170 (tentacle motility); Hayashi
et al., 1986: 337-343 (biochem.); Tuncer, 1986a: 276
(metals concentration/bloom); Tuncer, 1986b: 42
(metals/bloom); Hanslik, 1986: 43—44 (physiol.);
Laborde et al, 1986: 197-199 (bloom dynamics/
hydrogr, etc.); Péres et al., 1986: 85-116 (dynamics/
red tide, refs); Sournia, 1986: 50-51 (generic diag.);
Nawata & Sibaoka, 1986: 49-58 (feeding physiol.);
Uhlig & Sahling, 1986: 41-43 (bloom dynamics);
Boalch, 1987: 94-97 (blooms); Jenkinson, 1987: 47;
Daan, 1987: 9-17 (egg predation/copepods);
Hanslik, 1987: 39-40 (diet); Metivier et al., 1987: 42—
49 (protein chemistry); Nicholasetal., 1987: 189-196
(bioluminescence/physiol.); Nawata & Sibaoka,
1987: 125-133 (feeding/physiol.); Hallegraeff, 1987:
4, fig. 2; Taylor, 1987a:4; Taylor, 1987c: 39; Gaines
& Elbrachter, 1987: 231, 240, 241, 243, 256 (nutrition);
Sweeney, 1987: 20, 271 (bioluminescence etc.);
Shimizu, 1987: 283 (toxin); Withers, 1987: 337, 338,
341 (sterols); Taylor, 1987d: 423, 444; Trench, 1987:
560 (symbiosis); Uhlig, 1987: 37 (population
dynamics); Pfiester & Anderson, 1987: 622, 624, 626,
634, 636, 640 (reprod.); Metivier & Soyer-Gobillard,
1988: 359-379 (cytoskeleton, cytoplasmic inclusions);
Katti et al, 1988: 380-381 (green tide); Uhlig &
Sahling, 1988: 43-45 (population dynamics); Uye &
Matsuda, 1988: 280-286 (phosphorus content);
Melkonian & Hohfeld, 1988: 601-612 (ultra-
structure); Narusevich et al, 1988: 26-30 (auto-
trophy); Oami et al., 1988: 179-185 (tentacle physiol.);
Schaumann et al, 1988: 77-91 (bloom/hydrology
etc.); Evstigneev, 1988: 65-72 (heavy metals/lumin-
escence); Marine Observer, 1988: 66 (biolumin-




escence); Vigues et al.,, 1988: 101-110 (protein con-
tent); Zaitev et al., 1988: 65-67 (populations); Park et
al., 1988: 1-26 passim (succession, etc.); Balech, 1988:
26 (diag., taxon., distrib., ecol.), pl. 1, fig. 11; Sar-
gunum et al., 1989: 289-290 (bloom); Pfiester, 1989:
249-272 (life cycles/review); Oami & Naitoh, 1989a:
1-8 (tentacle physiol.); Oami & Naitoh, 1989b: 833
850 (effector responses); Adnan, 1989: 53-56 (red
tides/mass mortality of fish); Evstigneev, 1989:
72-77.

Family PRONOCTILUCIDAE/
PRONOCTILUCACEAE

Genus Pronoctiluca Fabreé-Domergue, 1888

Pronoctiluca acuta (Lohmann, 1913)

Lohmann, 1913: 362, fig. 17a (Rhynchomonas);
Lohmann, 1920: 216, figs 63-64; Schiller, 1933: 271-
273 (descr. etc.), figs 260a-c; Wood, 1954:217, fig. 76;
Wood, 1968: 120 (descr.), fig. 369; Taylor, 1974: 195
(Jellicoe Channel record (unpubl.) listed); Elbrdchter,
1979: 17-18 (descr., syn.), fig. 48.

Order PERIDINIINA /PERIDINIALES
Family CERATIIDAE/CERATIACEAE

+* Genus Ceratium Schrank, 1793

Ceratium arietinum Cleve, 1900

Cleve, 1900: 13, pl. VII, fig. 3; Jorgensen, 1899:44,
pl. 2, fig. 12; Cleve, 1902: 13; Karsten, 1905b: 142, pl.
XX 1], fig. 7 (status, as C. tripos a); Karsten, 1907: 406;
Jorgensen, 1911: 32 (in key), 48-49 (descr., distrib.,
refs & syn.), 97, 106, 108, pl. V, figs 102-105; Jorgen-

+ All species of Ceratium occurring in the New Zealand
region have been arranged in alphabetical order rather
than within the sequence of subgenera and sections set out
by Sournia (1967) — see also "taxonomic comment 16" by
Taylor (1974: 199) regarding treatment of varieties. Use of
the index to the present "Reference List" will allow refer-
ences to be located for the various combinations of epithets
that have been used. Balech's (1988) recent account of
South Atlantic Ceratiidae/Ceratiaceae should be consulted
for subgeneric groupings.

*

Notealso reviews of ecology by Williams (1971) and of
biogeography and ecology in the South Pacific by Bary
(1970) and useful discussion on taxonomy by FJ.R. Taylor
(1976: 55-56) and Dodge (1982a: 222227, with key);
generic diagnosis in Sournia (1986: 67-70).
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sen, 1920: 62-66 (review of ecology, fortns, etc.), text-
figs 60-62; Peters, 1932: 41, fig. 16, pl. 4, fig. 22;
Nielsen, 1934: 21-22, text-fig. 45, map 2; Schiller,
1937: 403 (descr., syn.), fig. 444 (in subgenus
Euceratium, Section Tripos); Graham & Bronikovsky,
1944: 31-32, text-figs 16A-K, chart 27, text-table 29,
appendix-table 32 (ecol., etc.); Kiselev, 1950: 237 (in
key, subgenus Eucratium), 252 (descr.), figs 420a-b;
Massuti & Margalef, 1950: 58, fig. 106; Gaarder,
1954a: 9, text-fig. 10; Wood, 1954: 270 (in key)
294-295 (descr., distrib., forms, syn.), text-fig. 221a;
Trégouboff & Rose, 1957: 115, pl. 26, fig. 4, Cassie,
1960a: 168 (E. of N.Z.); Cassie, 1961: 18, 46 (N.Z.
localities); Halim, 1963: 497; Wood, 1963b: 4 (refs);
Wood, 1964a: 36 (ecol.); Wood, 1964b: 549 (ecol.);
Lépez, 1966: 330 (in subgenus Euceratium), 422 (in
key), text-fig. 2(27); Sournia, 1966: 465 (varieties
and transitional stages); Sournia, 1967: 429 (status,
etc.), 430431, text-fig. 52; Halim, 1967: 712 (ecol.,
forms), pl. 1, fig. 3; Wood, 1968: 23 (descr.), fig. 37;
Subrahmanyan, 1968: 12 (in key), 54 (descr., distrib.,
refs & syn.), text-figs 95-97; Taylor, 1974: 196
(N.Z. records listed); Travers & Travers, 1975: 265
(varieties); Taylor, 1976: 7879 (identif., refs etc.), pl.
16, figs 162, 165; cf. Munoz & Avaria, 1980: 7 (in key),
23 (diag.), pl. 5, fig. 2; Bumns & Mitchell, 1982a: 57,
figs 1-3 (N.Z. specimens); Dodge, 1982a: 227 (in key),
235 (descr., etc. incl. C. bucephalum Cleve, 1897: 302,
fig. 5 and Lebour, 1925: 151, figs 47b-c); Dowidar,
1983: 14 (forms detortum (Stuwe) and gracilentum
Jorgensen), pl. 111, fig. 10; Balech, 1988: 143 (diag.,
taxon., distrib., in subgenus Tripoceratium Kofoid),
pl. 61, figs 4-5.

Ceratium axiale Kofoid, 1907

Kofoid, 1907: 170, pl. 4, fig.26; Jorgensen, 1911:
32 (inkey), 46, pl. V, fig. 96 (descr., distrib.); Peters,
1932: 42, pl. 2, fig. 12h; Nielsen, 1934: 20, 35 (table
8), text-fig. 42 (N.Z. record); Schiller, 1937: 402, text-
fig. 442 (descr., refs) (in subgenus Euceratium, Sec-
tion Tripos); Graham & Bronikovsky, 1944: 30, text-
figs 15D-E, Chart 25, text-table 27, appendix-table 29
(ecol., etc.); Wood, 1954: 270 (in key), 293-294
(descr., distrib.), text-fig. 219; Wood 1964b: 549
(ecol.); Wood, 1968: 23 (descr.), fig. 38; Subrahman-
yan, 1968: 12 (in key), 523 (descr., distrib., refs), text-
fig. 93.

Ceratium azoricum Cleve, 1900

Cleve, 1900: 13, pl. XVII, figs 6-7; Karsten, 1905:
141, pl. XX[1] figs 3-4 (status, etc., as C. tripos azor -
cumand C. tripos azoricum f. reducta Karsten); Karsten,
1907: 405, 406; Paulsen, 1908: 76, fig. 99; Jorgensen,
1911: 32 (in key), 47 (descr., distrib., etc.), 98, pl. V,



figs 97-98;  Jorgensen, 1920: 69-70, text-fig. 66
(review of ecol.); Lebour, 1925: 151 (descr.), text-fig.
48; Peters, 1932: 43, fig. 17, pl. 3, fig. 14h; Nielsen,
1934: 20, 35 (table 8), text-fig. 43 (N.Z. record);
Schiller, 1937: 405, fig. 447 (descr., syn., etc.) (in sub-
genus Euceratium, Section Tripos); Graham & Broni-
kovsky, 1944: 301, figs 16M-P, chart 26, text-table 28,
appendix-table 30 (ecol., etc.); Kiselev, 1950: 237 (in
key, subgenus Euceratium), 252 (descr.), figs 413a-b;
Massuti & Margalef, 1950: 58, fig. 108; Gaarder,
1954a: 9; Wood, 1954: 270 (in key), 295 (descr.,
distrib.), text-figs 222a-b; Trégouboff & Rose, 1957:
115, pl. 26, fig. 6; Cassie, 1961: 18, 47 (N.Z. record
from Hawke Bay); Wood 1964b: 549; Lopez, 1966:
330 (in subgenus Euceratium), 419, 422 (in key), text-
fig. 58, Halim, 1967: 712 (ecol.), pl. |, fig. 4, Wood,
1968: 23 (descr.), fig. 39; Subrahmanyan, 1968: 12
(in key), 56 (descr., distrib., refs), 57, 91, text-fig. 102;
Yamaji, 1971: 99, pl. 48, fig. 1, Tu & Chiang, 1972:
138, fig. 11, Hermosilla, 1973: 61 (in key), 67-68
(descr., observs, distrib., refs), pl. 36, figs 1-4;. Taylor,
1974: 196 (N.Z. records listed); Taylor, 1976: 79-80
(discuss., var., refs), pl. 15, fig. 160; Muioz & Avaria,
1980: 8 (in key), 25-26 (diag., syn.), pl. 11, fig. 11, pl.
13, fig. 1; Burns & Mitchell, 1982a: 57-60, fig. 4 (N.Z.
specimen); Dodge, 1982: 226 (in key), 232 (descr.
etc.), fig. 29F;, Dowidar, 1983: 14, pl. 1V, fig. 7; Balech,
1988: 137 (diag., distrib., ecol., in subgenus Tripo-
ceratium), pl. 57, fig. 6.

Ceratium bigelowi Kofoid, 1907

Kofoid, 1907: 170, pl. 3, fig. 22; Jorgensen, 1911:
fig. 44; Bohm, 1931: 14, 43, fig. 37b; Nielsen, 1934:
13, fig. 18; Schiller, 1937: 376, fig. 414b; Graham &
Bronikovsky, 1944: figs. 11 I, K-N; Wood, 1963: 39,
fig. 143; Subrahmanyan, 1968: 11, 289 (descr., refs),
text-figs 46-47; Taylor, 1974: 196 (first N.Z. record,
from Goat Is Bay, Leigh, listed); Taylor, 1976: 65 (fea-
tures, refs), pl. 13, figs 134-135; Taylor, 1978: 216
(Leigh record, Dec. 1967); Dowidar, 1983: 12, pl.1I,
fig. 6; Balech, 1988: 135-136 (diag., taxon., ecol., dis-
trib.), pl. 55, figs 14-15.

Ceratium breve (Ostenfeld & Schmidt, 1902)
Ostenfeld & Schmidt, 1902: 164, fig. 13 (as C. tripos
var. brevis); Jorgensen, 1911: figs 84-86; Bohm, 1931:
18, 22 (varieties and forms), figs 17-18; Schiller, 1937:
391-392 (descr., distrib., syn.), figs 429a-b; Taylor,
1976: 11, 80 (descr., refs & syn., etc.), 84, 86, pl. 14, figs
141-146; Shim et al., 1981: 73, pl. XII, fig. 40; Dodge,
1982: 226 (in key), 232; Bums & Mitchell, 1982a: 60,
figs. 59 (" ... clear evidence of a resident population
in New Zealand coastal waters. This is therefore the
first record of the species from New Zealand.");
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Dowidar, 1983: 13-14, pl I, fig. 10, pl. III, fig. 12;
Balech, 1988: 140 (diag., taxon., distrib., ecol., as C.
tripos breve), pl. 60, figs 1-2.

Ceratium buceros (Zacharias, 1906) forma denticu-
latum (Jérgensen, 1920)
Jorgensen, 1920: 97, fig. 91 (as C. horridum buceros
var. denticulatum), 96, figs 87-90 (as C. horridum Gran,
in part); Zacharias, 1906: 551, fig. 15 (as C. buceros);
Jorgensen, 1911: 78 (as C. tenue var. buceros Zach-
arias); Schiller, 1937: 415-417 (descr., forms, refs &
syn.), fig. 457c (in subgenus Euceratium, Section
Macroceros Pavillard, 1907); Kiselev, 1950: 272, fig.
498; Wood, 1954: 271 (in key), 303 (distrib.), text-fig.
231c; Cassie, 1961: 18, 47 (N.Z. record from Hawke
Bay); Wood, 1963: 5 (refs); Wood, 1964a: 37 (ecol.);
Wood, 1964b: 549-550 (ecol.); Sournia, 1967: 479
(syn.) (= C. horridum buceros var. denticulatum);
Halim, 1967: 713 (ecol.), pl. 11, fig. 17, pl. I, fig. 29;
Wood, 1968 : 24 (descr.), fig. 43; Lanigan, 1972: 170,
fig. on p. 175 (Hauraki Gulf as C. buceros); Taylor,
1973: 491 (Hauraki Gulf ecol.); Taylor, 1974: 197
(N.Z. records, incl. Cassie (1961) from Hawke Bay,
presumably included with "C. horridum (Cleve) Gran
var. horridum" and "var. buceros (Zach.) Sournia" sce
his "taxonomic comment 21" regarding gradations
between horridum and buceros — "the permutations
between the epithets of these species and varieties are
considerable.”).

Ceratium buceros (Zacharias, 1906) forma molle
(Kofoid, 1907)
Kofoid, 1907: 304, pl. 27, fig. 27 (as C. molle);
Karsten, 1905b: 22, fig. 33b (as C. tripos flagelliferum
var. angusta); Jorgensen, 1911: 62 (in key), 80, 81-82
(descr., distrib.), 106, 109; Jorgensen, 1920: 96 (in
part as C. horridum buceros var. molle); Nielsen, 1934
28, 35 (table 8), text-fig. 71 (N.Z. occurrence); Schiller,
1937: 417 (descr., syn.), text-fig. 457a (in subgenus
Euceratium, Section Macroceros); Gaarder, 1954a: 10
(as C. buceros f. molle); Wood, 1954: 271 (in key), 303
(features, distrib.), text-fig. 231g; Yamaiji, 1959: fig.
on p. 115 (as C. molle); Cassie, 1960a: 168 (E. of N.Z.);
Cassie, 1961: 18,47 (N.Z.localities); Lopez, 1966: 333
(in subgenus Euceratium), 423 (in key), text-figs 2 (39—
40), 39-40; Sournia, 1967: 477-479 (status, distrib.,
refs & syn., etc.), text-fig. 95 (as var. of C. horridum
(Cleve, 1897), q.v.); Subrahmanyan, 1968: 65 (C. molle
Kofoid of Steemann Nielsen, 1939, incl. in syn. of C.
horridum Gran, 1902); Taylor, 1974: 197 (N.Z. records
incl. within C. horridum var. horridum see his "taxo-
nomic comment 21", p. 199); Balech, 1988: 149 (diag.,
taxon., distrib., ecol., as C. horridum molle), pl. 65, figs
8-9.




Ceratium candelabrum (Ehrenberg, 1859)
Ehrenberg, 1859: 272 (Peridinium); Ehrenberg,
1860b: 792; Stein, 1883: pl. XV, figs 15-16; Gourret,
1883: 46 (as C. dilatatum var. parvum), 47 (as G.
globatum), pl. 4, fig. 67; Pavillard, 1905: 55; Paulsen,
1908: 88, fig. 120; Jorgensen, 1911: 5, 12 (in key), 16,
96, pl. 11, fig. 21 (descr., distrib., refs & syn., forms
incl. C. furca var. contorta Pouchet, 1883, C. furca var.
depressa Pouchet, 1883, C. globatum Gourret, 1883, C.
dilatatum var. parvum Gourret, 1883); Lebour, 1925:
143-145, textfigs 45b-c, pl. XXX, fig. 2; Béhm,1931:8,
fig. 3; Peters, 1932: 29, fig. 8, pl. 3, fig. 14b; Nielsen,
1934: 8-9 (ecol,, refs), text-figs 6-7, table 1; Schiller,
1937: 364-366 (descr., var., refs & syn.), text-figs 401-
403 (in subgenus Biceratium, Section Candelabra);
Kiselev, 1950: 236 (in key, subgenus Biceratium), 242
(descr.), figs 408a-b; Massuti & Margalef, 1950: 58 (in
key), fig 82; Wood, 1954: 269 (in key) 272 (descr,,
syn.); Trégouboff & Rose, 1957: 114, pl. 25, fig. 4;
Cassie, 1961: 18, 47 (N.Z. record from Bay of Plenty);
Newell & Newell, 1963: 40, pl. XI, fig. 12; Mulford,
1963: 87 (C. candelabrum), 88 (as C. contortum); Halim,
1963: 496; Wood, 1963b: 5-6 (refs); Klement, 1964:
353-354 (dimensions, etc.), pl. 2, fig. 2; Wood, 1964a:
37 (ecol.); Wood, 1964b: 550 (ecol.); Sournia, 1966:
464, table I (varieties and transitional stages); Lopez,
1966: 330 (in subgenus Biceratium), 333, 339-344,
362-367, 411-413, 421 (in key), 424, figs 3 (52-58),
52-58,73-75,88-89, pl. 1, figs 1-7, tables 1-4; Sour-
nia, 1967: 390, 392-394, text-fig. 14 (history, mor-
phol,, syn., incl. Ceratium candelabrum f. commune
Bohm, 1931, f. hiemale Bohm, 1931, f. eucandelabrum
Bohm, var. genuinum Pavillard, 1931, var. a cur-
vatulum Jorgensen, 1920 (in part)); Halim, 1967:
713-714 (ecol., pl. 11, fig. 18; Wood, 1968: 25 (descr.),
fig. 44; Subrahmanyan, 1968: 8, 10 (in key), 17-18
(descr., distrib., refs & syn), text-figs 16-20 (includes
in syn. the following variety: Ceratium candelabrum
(Ehrenberg 1859) var. depressum Pouchet, 1883: 417,
text-figs la-b, pls 18-19 (as C. furca var. depressa);
Gourret, 1883: 41, pl. 1, fig. 5 (as C. depressa), 46, pl. 4,
fig. 68 (as C. dilatata); Paulsen, 1908: 74 (in key), 88
figs, text-fig. 120; Jorgensen, 1911: 6, pl. II, fig. 21
(descr., refs & syn., as C. candelabrum (Ehrenberg)
incl. C. furca var. depressa Pouchet, 1884, var. contorta
Pouchet, 1883 and C. dilatatum var. parvum Pouchet,
1883); Jorgensen, 1920: 13-15 (review of ecol., etc.);
Nielsen, 1934: 35 (table 8) (N.Z. record); Schiller,
1937: 366 (descr., refs & syn. as forma depressum),
text-fig. 403; Dakin & Colefax, 1940: 60, fig. 69; Gra-
ham & Bronikovsky, 1944: 17-18 (ecol,, etc.), fig. 6,
chart 5, text-table 6, appendix-table 5; Kiselev, 1950
242; Wood, 1954: 273 (descr., distrib., syn.), text-fig.
187b; Yamaji, 1959: pl. 4 (coloured); Sournia, 1967:
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394, text-fig. 17 (refs & syn., incl. C. candelabrum var.
dilatatum Gourret, 1883, var. a curvatulum Jorgensen,
1920 (in part), var. algerense Schiller, 1929, and tran-
sitions between varieties)); Steidinger & Williams,
1970: 27 (in key), 44, fig. 153; Sournia, 1973:7; Tay-
lor, 1974: 197 (N.Z. records of var. depressum listed
under C. candelabrum (Ehrenberg) Stein); Ricard,
1974: 134 (SEM morphology), pl. 5, figs 38-40 (C.
candelabrum var. depressum ) pl. 5, figs 41-43 (C. cande
labrum var. candelabrum); Travers & Travers, 1975:
265 (varieties etc.); Taylor, 1976: 59-60 (discuss.,
varieties, refs etc., in subgenus Biceratium), pl. 12, figs
124-126; Bums & Mitchell, 1980: 149, figs 1-2 (SEM
photographs of N.Z. specimen); Mufioz & Avaria,
1980: 5 (in key), 11 (diag.), pl. 3, fig. 4 (as C. candela-
brum var. depressum); Dodge, 1982a: 225 (in key),
227-228 (descr., etc.); fig. 28A, pl. VII, fig. d; Car-
bonell, 1982: 77-78 (as var. depressum, refs), pl. I, figs
4a-b; Wongrat, 1982: 2,24-25, 66, pl. 1, figs 13, map 2;
Dowidar, 1983: 9 (comment on var.), pl. I, fig. 2;
Balech, 1988: 128 (diag., taxon., distrib., ecol.), pl. 56,
figs 17-18, pl. 57, figs 4-5.

Ceratium claviger Kofoid, 1907

Kofoid, 1907: 170, pl. 4, fig. 27; Jorgensen, 1911:
62 (in key), 80 (descr., distrib.), 106, 109, pl. IX, figs
168-169; Nielsen, 1934: 28, 35 (table 8), fig. 70 (N.Z.
record); Schiller, 1937: 415, text-fig. 456e (as C.
buceros f. claviger) (in subgenus Euceratium, Section
Macroceros); Wood, 1954: 271 (in key), 303 (fea-
tures, distrib.), text-figs 23e-f (as C. buceros forrna
claviger); Trégouboff & Rose, 1957: 116, pl. 26, fig. 20
(as C. buceros forma claviger); Sournia 1967: 480
(syn.); Subrahmanyan, 1968: 65 (incl. in syn. of C.
horridum Gran, 1902, 4.v.); Sournia, 1973: 10; Taylor,
1974: 197 (N.Z. records listed under C. horridum var.
horridum see his "taxonomic comment 21", p. 199; but
cf. Balech, 1988: 148) re C. h. horridum).

Ceratium concilians Jérgensen, 1920

Jorgensen, 1920: 724, text-fig. 69; Gourret, 1883:
35, pl. 2, fig. 33 (as C. tripos var. contortum); Jorgen-
sen, 1911: 50, pl. V, fig. 108, (as C. gibberum f. sinis-
trum); Bohm, 1931: 24, fig. 21, Peters, 1932: 44, fig.
5, pl. 2, fig. 8; Nielsen, 1934: 22, 35 (table 8), 54 (table
21), text-fig. 49, map 7 (N.Z. record, variability);
Schiller, 1937: 396-397 (descr., refs & syn.), text-figs
435a-b (in subgenus Euceratium, Section Tripos);
Graham & Bronikovsky, 1944: 33 (ecol., etc.), figs 17
H-1, chart 30, text-table 32, appendix-table 35; Mas-
suti & Margalef, 1950: 58, fig. 104, Wood, 1954: 270
(in key), 290 (descr., distrib., syn.), text-fig. 213: Tré-
gouboff & Rose, 1957: 115, pl. 26, fig. 2; Wood, 1964:
550 (ecol.); Lopez, 1966: 330 (in subgenus Eucera-




tium), 422 (in key), text-figs 2(28), 28; Sournia, 1967:
449-450 (status, refs & syn. etc.); Halim, 1967: 714,
716 (ecol.); Wood, 1968: 26 (descr.), fig. 47; Subrah-
manyan, 1968: 11 (in key), 45-46 (descr., distrib., refs
& syn,, incl. C. tripos var. contortum Gourret, 1883),
text-figs 74-75; Steidinger & Williams, 1970: 44, fig.
15; Taylor, 1974: 197 (Nielsen's N.Z. records listed);
Muriioz & Avaria, 1980: 7 (in key), 278 (diag., syn.),
pl. 5, fig. 3; Wongrat, 1982: 7, 41-42, 67, pl. 1V, figs
8-9,map 9; Dowidar, 1983: 16, pl. I1], fig. 6; Balech,
1988: 146 (diag., taxon., distrib., ecol.), pl. 63, fig. 5.

Ceratium declinatum declinatum Karsten, 1907

Karsten, 1907: 406 [299], pl. 48, figs 2a-b; Jorgen-
sen, 1911: 6, 32 (in key), 42-43 (descr., distrib., refs &
syn.), 45, pl. 1V, figs 87-89; Jorgensen, 1920: 668,
text-figs 63-65 (review of ecol., forms, etc.); BOhm,
1931: 22, fig. 19 (forms, etc.); Peters, 1932: 434, pl. 4,
fig. 23; Nielsen, 1934: 22, 35 (table 8), 53 (table 9),
text-figs 46-47 (N.Z. record, var., ecol., refs); Schiller,
1937: 404-406 (descr., forms, etc.), text-figs 445a-d (in
subgenus Euceratium, Section Tripos); Graham &
Bronikovsky, 1944: 323 (ecol., etc.), figs 16Q-T, 17A-
C, chart 28, text-table 30, appendix-table 33; Kiselev,
1950: 237 (in key, subgenus Euceratium), 249 (descr.,
refs), fig. 425; Massuti & Margalef, 1950: 58, fig. 102;
Wood, 1954: 270 (in key), 293 (descr., distrib., syn.),
textfigs 218a-c; Trégouboff & Rose, 1957: 115, pl. 26,
fig. 5, Halim, 1963: 497, fig. 12; Wood, 1964a: 38
(ecol.); Wood, 1964b: 551 (ecol.); Lépez, 196: 330 (in
subgenus Euceratium), 423 (in key), text-figs 2(32), 32;
Sournia, 1967: 438-440 (variability, distrib., refs &
syn.), text-fig. 66: Steidingeret al., 1967: pl. VI, fig. b;
Wood, 1968: 27 (descr.), fig. 50; Subrahmanyan,
1968: 12 (in key), 546 (descr., distrib., refs & syn., incl.
Ceratium declinatum angusticornum Peters, 1932: 43,
pl. 4, fig. 23; Nielsen, 1934: 22 (ecol., N.Z. occur-
rence, etc.), 35 (table 8); Graham & Bronikovsky,
1944: 32, figs 17A-C; Sournia, 1967: 440 (status);
Steidinger & Williams, 1970: 45, fig. 18; Yamaji, 1971:
98, pl. 47, fig. 11, Tu & Chiang, 1972: 140, fig. 16;
Sournia, 1973: 8; Hermosilla, 1973: 61 (in key), 66
(descr., etc., distrib.), pl. 34, figs 1-3; Taylor, 1974:
197 (Nielsen's N.Z. record listed); Travers & Travers,
1975: 265 (varieties); Taylor, 1976: 823 (discuss., refs),
pl. 16, figs 163-164, 166-167; Murioz & Avaria, 1980:
8 (in key), 27 (diag., syn.), pl. 4, fig. 4, Wongrat, 1982:
6, 39-40, 67, pl. 1V, figs 4-5, map 8; Dowidar, 1983:
15, pl. VII, fig. 1; Balech, 1988: 142 (diag., taxon.,
distrib., ecol.), pl. 61, fig. 2.

Ceratium extensum (Gourret, 1883)
Gourret, 1883: 52, pl. 1V, figs 56-56a (as C. fusus
var. extensum); Lemmermann, 1899: 248; Cleve,
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1901b: 215; Pavillard, 1905: 56; Paulsen, 1908:74 (in
key), 91 (descr.); Jorgensen, 1911: 24 (in key), 289
(descr., distrib., etc.), pl. 111, figs 50a-b; Jorgensen,
1920: 435 (review of ecol., etc.), text-fig. 31; Lebour,
1925: 146 (descr.); text-fig. 46a; Peters, 1932: 36, fig.
11, pl. 2, figs 10d, 14f; Nielsen, 1934: 14, 35 (table 8),
49-50 (table 13), text-fig. 24, map 7 (var., etc.); Schil-
ler, 1937: 380 (descr., etc.), text-fig. 419a (in subgenus
Amphiceratium); Graham & Bronikovsky, 1944: 245
(ecol,, etc.), figs 11BB-DD, chart 16, text-table 17,
appendix-table 20; Kiselev, 1950: 257 (in key, sub-
genus Amphiceratium), 244-245 (descr., refs), fig. 412;
Massuti & Margalef, 1950: 58, fig. 94, Wood, 1954:
269 (in key), 283 (descr., distrib.), text-fig. 203;
Yamaji, 1959: fig.7 (on p. 113); Cassie, 1961: 40, pl.
X1, fig. 2; Wood, 1963b: 8 (refs); Mulford, 1963: 87;
Hamlin, 1963: 497, fig. 9; Wood, 1964a: 39 (ecol.);
Wood, 1964b: 551 (ecol.); Lépez, 1966: 330 (in sub-
genus Amphiceratium), 421 (in key), text-figs 2(12), 12;
Sournia, 1967: 412 (distrib., refs & syn.); Halim, 1967:
716 (ecol.); Wood, 1968: 28 (descr.), fig. 54; Subrah-
manyan, 1968: 11 (in key), 324 (descr., distrib., refs &
syn.), figs 56-57; Steidinger & Williams, 1970: 27 (in
key), 45, fig. 19; Sournia 1973: 8; Taylor, 1974a: 197
(N.Z. records listed); Hassan & Saifullah, 1974: 82;
Murioz & Avaria, 1980: 6 (in key), 18--19 (diag., syn.),
pl. 2, fig. 3; Dodge, 1982a: 224 (in key), 231, fig. 29A;
Carbonell, 1982: 80 (refs etc.), pl. 1, fig. 5; Wongrat,
1982: 12, 33-34, 66, pl. 1I, fig. 7, map 6; Dowidar,
1983: 12, pl. 11, fig. 5, Taylor, 1987c: 453; Balech,
1988: 133 (diag., distrib., ecol.), pl. 55, figs 1-2.

Ceratium falcatiforme Jorgensen, 1920

Jorgensen, 1920: 4041, text-fig. 29; Nielsen, 1934:
14, 35 (table 8), text-fig. 23 (N.Z. occurrence); Schil-
ler, 1937: 378 (descr., syn.), text-fig. 417b (in sub-
genus Amphiceratium, section Inflata); Massuti &
Margalef, 1950: 58 (in subgenus Amphiceratium, sec-
tion Fusiformia incl. Inflata, key), fig. 92; Wood,
1954: 269 (in key), 282, text-figs 201 a-b; Balech,
1962: 181-182, pl. XXV, fig. 387; Wood, 1964a: 39
(ecol.); Wood, 1964b: 551; Lépez, 1966: 330 (in
subgenus Amphiceratium), 421 (in key), text-figs 2(9),
9; Sournia. 1967: 414 (refs & syn.), text-fig. 39;
Wood, 1968: 28 (descr.), fig. 55; Subrahmanyan,
1968: 11 (in key), 31 (descr., refs), text-fig. 54; Sour-
nia, 1973: 8, 10 (C. inflatum falcatiforme of Peters,
1934: 36 listed); Taylor, 1974: 197 (N.Z. records
listed, and comment (p. 199, note 18) that C. falcati-
forme, C. falcatum and C. longirostrum may be clones
of C. inflatum (refs given)); Taylor, 1976: 65, pl. 13,
figs 138-139; Hernandez-Becerril, 1989: 33 (sub-
genus Amphiceratium).




Ceratium falcatum (Kofoid, 1907)

Kofoid, 1907: 172, pl. 2, fig. 14 (as C. pennatum f.
falcata); Jorgensen, 1911: 27, tex-t-fig. 48b (as C. p. var.
falcatum); Jorgensen, 1920: 39-40 (review of ecol.,
etc.), text-fig. 28; Nielsen, 1934: 14, 35 (table 8), text-
fig. 22 (N.Z. occurrence); Schiller, 1937: 377 (descr.),
text-fig. 417a (in subgenus Amphiceratium); Graham
& Bronikovsky, 1944: 24 (ecol,, etc.), figs 11 W-AA,
chart 5, text-table 16, appendix-table 19; Massuti &
Margalef, 1950: 58, fig. 91; Wood, 1954: 269 (in key),
281-282 (descr., distrib., syn.), text-fig. 200; Tré-
gouboff & Rose, 195 : 115, pl. 25, fig. 12; Halim, 1963:
496, fig. 17; Wood, 1963b: 8 (refs); Wood, 1964a: 40
(ecol.); Wood, 1964b: 551; Lépez, 1966: 330 (in sub-
genus Amphiceratium), 422 (in key), text-figs 2(14), 14;
Sournia, 1967: 414 (distrib., refs & syn.), text-fig. 38;
Wood, 1968: 29 (descr.), fig. 56; Subrahmanyan,
1968: 11 (in key), 301 (descr., distrib., refs & syn.),
text-fig. 53; Steidinger & Williams, 1970: 27 (in key),
45; Taylor, 1974: 197 (N.Z. records listed and see
"taxonomic comment 18", pl. 199); Taylor, 1978: 65-
66 (taxon., refs), pl. 13, fig. 133; Wongrat, 1982: 4, 33,
66, pl. 11, fig. 6, map 5; Balech, 1988: 133-134 (diag.,
taxon., distrib., ecol.), pl. 55, fig. 16.

Ceratium furca (Ehrenberg, 1833)

Ehrenberg, 1833: 270 (Peridinium); Ehrenberg,
1836: 537, 574, pl. 11, fig. 2; Ehrenberg, 1838: 256, pl.
22, fig. 21; Claparéde & Lachmann, 1859: 399, pl. 19,
fig. 5 (C. furca), 400, pl. 19, fig. 8 (as C. biceps); Pou-
chet, 1884: 20, pls 18-19, fig. 2; Gourret, 1883: 48, pl.
1,fig. 14, pl. 4, fig. 60; Lemmermann, 1899: 315 (N.Z.
record from French Pass), 325, 347; Pavillard, 1905:
55; (?)Karsten, 1905b: 148, pl. XXIII (IV), fig. 4a; Kar-
sten, 1907: 415; Paulsen, 1908: 74 (in key), 90 (descr.,
refs), text-fig. 122; Jorgensen, 1911: 11 (in key), 17
(descr.), 30, 90, 98, 102, 103, 106, 108, pl. I, figs 23a-b
(descr., incl. subspp. (pp. 17-18) berghii Lemmer-
mann, 1900, eugrammum Ehrenberg, 1859, pl. II, figs
23-26; see also varieties and subspecies in index, p.
115); Jorgensen, 1920: 17-22 (review of ecol., forms,
refs), text-figs 7-12; Lebour, 1925: 145 (descr., dis-
trib.), pl. XXX, fig. 3; B6hm, 1931: 8-12 (var.), figs 4-8,
table 1; Peters, 1932: 29, fig.9, pl. 24, figs 11a, 14c, 15e,
17¢; Nielsen, 1934: 9-10 (N.Z. occurrence, ecol., refs,
etc.), 35 (table 8), 37 (table 9), text-figs 8-9, tables 2a-b;
Schiller, 1937: 367-368 (descr., var.), text-figs 404-405
(in subgenus Biceratium, section Furciformia Jérgen-
sen, 1911); Dakin & Colefax, 1940: 60, fig. 70a; Gra-
ham & Bronikovsky, 1944: 18-19 (ecol,, etc.), fig. 7,
chart 6, text-table 7, appendix-table 6; Crawford,
1949: 174 (Cook Strait); Kiselev, 1950: 236 (in key,
subgenus Biceratium), 243 (descr.), fig. 415; Massuti
& Margalef, 1950: 58 (in subgenus Biceratium, section
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Furciformia), fig. 84; Hayes & Austin, 1951: 530-541;
Wood 1954: 269 (in key), 274 (descr., syn.); Hardy,
1956: pl. I, fig. 17 (coloured); Trégouboff & Rose,
1957: 114, pl. 25, fig. 5; Yamaji, 1959: fig. 1 on p.91,
fig. on p. 112, pl. 4 (coloured); Cassie, 1960a: 168;
Cassie, 1960b: 328 (NZOI Stn C201, red-water bloom
in Cook Strait); Cassie, 1961: 18, 47 (N.Z. localities);
Fraser, 1962: frontispiece, fig. 40, pl. VII, fig. 18;
Newell & Newell, 1963: 401, pl. XII, fig. 5; Cassie,
1963: 8 (table 2); Sweeney, 1963: 177-181; Mulford,
1963: 86; Halim, 1963: 496, fig. 2; Klement, 1963:
354 (features, dimensions, etc.); Wood, 1963b: 89
(refs); Wood, 1964a: 40 (ecol.); Wood, 1964b: 551
(ecol.); Balech & El-Sayed, 1965: 110; Cassie, 1966:
578 (Hauraki Gulf); Lépez, 1966: 330 (in subgenus
Biceratium), 355-362, 371-375, 417-419, 421 (in key),
424, text-fig. 2 (6-7), 6-7, 68-72, 79-82, 92-93, tables
8-10; Soumnia, 1966: 464, table I (varieties and tran-
sitional stages); Sournia, 1967: 395-399 (var., refs &
syn., etc.), text-fig 20; Hada, 1967: 20, fig. 31B;
Halim, 1967: 716-718, pl. |, figs 7-8, pl. 1], fig. 19, pl.
111, fig. 32; Steidingeretal., 1967: pl.V, fig.e; Wood,
1968: 29 (descr.), fig. 57; Subrahmanyan, 1968: 10 (in
key), 20 (descr., distrib., refs & syn.), text-figs 21-29,
pl. I, figs 7-12; Kayser, 1969: 21-44 passim (indus-
trial wastes and population growth); Sournia, 1970:
678-696; Loeblich, 1970: 889 (review of cellular cov-
ering of this and other Ceratium species); Hada, 1970:
201; Steidinger & Williams, 1970: 28 (in key), 45, figs
20a-b; Lanigan, 1972: 169, fig. on p. 175 (Hauraki
Gulf); Dodge, 1972: 292 (pusule morphol.); Soumia,
1973: 8, 9; Taylor, 1973: 491 (Hauraki Gulf ecol.);
Hermosilla, 1973: 60 (in key), 634 (descr., etc., dis-
trib.), pl. 33, figs 12, 78; Hassan & Saifullah, 1974: 82;
Taylor, 1974: 197 (as var. furca "widely distributed.
33 records [in N.Z.]" and as var. eugrammum
(Ehrenb.) J. Schiller as recorded by Wood (1954) —
see "taxonomic comment 19" (p. 199) regarding rec-
ognition of this variety following Sournia (1966));
Drebes, 1974b: 145 (descr.), fig. 128b; Wall & Evitt,
1975: 17-19, text-fig. 2K-L; Taylor, 1976: 601 (taxo-
nomic list, refs etc.), pl. 12, figs 107-109; Blasco, 1977:
255-263 (red tide); Dodge, 1977: 334; Taylor, 1978:
216 (var. furca at Goat Is Bay, Leigh); Taylor &
Durbin, 1978: 221 (Whangateau records); Sournia et
al., 1979: 183-198; Bumns & Mitchell, 1980: 150, figs
4-10 (SEM photographs of N.Z. material as C. furca
var. berghii (Lemmermann); Mufioz & Avaria, 1980:
6 (in key), 12-13 (berghii), pl. 1, fig. 2, pl. 10, fig. 1, 6 (in
key), 12 (eugrammum), pl. 1, fig. 1, pl. 13, fig. 2; Shim
etal., 1981: 73, pl. XIII, figs 41a-c; Dodge, 1982a: 225
(in key), 228 (descr., refs etc.), fig. 28C, pl. VII], fig. e;
Carbonell, 1982: 78 (refs); Andreis et al., 1982: 226,
figs 7-8 (thecal surface); Meeson & Sweeney, 1982:




241-245 (temperature adaptation etc.); Wongrat,
1982: 3, 26, 66, pl. 1, figs 7-9, map 3; Dowidar, 1983:
9-10 (variability), pl. II, fig. 3; Chang, 1983b: 291,
table 1 (West Coast productivity study); Han & Yoo,
1983b: 57 (refs & syn. etc.), pl. VII, figs 7-9; Gillbricht,
1983: 393-426 (figs as red-tide organism); Rodriguez
et al.,, 1986: 75 et seq. (primary production, environ-
mental factors); MacKenzie & Gillespie, 1986: 377
(table 3: Tasman Bay); MacKenzie et al., 1986: 402
(table 1: Kenepuru Sound); Fraga, 1987: 19; Pré-
zelin, 1987: 180, 195, 199, 204, 207, 213, 214 (photo-
synthesis); Gaines & Elbrdchter, 1987: 237, 259
(nutrition); Sweeney, 1987: 277 (bioluminescence);
Levandowsky & Kaneta, 1987: 366, 383, 384 (behav-
iour); Taylor, 1987c: 408, 409, 417, 418, 427, 438, 446,
454, 455,461; Harding et al., 1987 : 403 et seq. (photo-
synthesis); Balech, 1988: 131 (diag., taxon., distrib.,
ecol.); Subrahmanyan& Bhavanarayana, 1989: 251
(distrib. etc. rel. to pollution); Changetal., 1990: table
3 (at salmon farm, Big Glory Bay, Stewart Is, Jan.
1989).

Ceratium fusus (Ehrenberg, 1833).

Ehrenberg, 1833: 271 (Peridinium); Ehrenberg,
1836: 504, 537, 574, pl. 11, fig. 3; Ehrenberg, 1838: 256,
pl. XXIJ, fig. 20; Claparéde & Lachmann, 1859: 400,
pl. XIX, fig. 7; Lemmermann, 1899: 315 (N.Z. record
from French Pass), 325, 348; Pavillard, 1905: 556;
Paulsen, 1908: 74 (in key), 901 (descr., refs), text-fig.
123; Joérgensen, 1911 : 5, 24 (in key), 29, 30, 103, 106,
108, pl. 111, figs 51-53 (descr., etc., incl. varieties con-
cavum Gourret, extensum Gourret, geniculatum
Lemmermann, etc.); Joérgensen, 1920:413 (ecol., etc.),
text-fig. 30; Lebour, 1925: 146-148 (descr., distrib.,
refs), pl. XXXI, fig. 1; Martin, 1929: 30, pl. VI, fig. 7;
B6hm, 1931: 14-15 (var.), figs 10c-f; Peters, 1932:37,
fig. 12, pls 3-4, figs 14a, 15f, 17e; Nielsen, 1934: 14-15,
35 (table 8), 37 (table 9), 489, table 12 (var.), text-figs
25-26, map 8 (N.Z. occurrence, etc.); Lebour in
Russell & Yonge, 1936: pl. 40, fig. 1 (coloured);
Schiller, 1937: 378-379 (descr., varieties, refs & syn.)
text-figs 418a-b (in subgenus Amphiceratium); Dakin
& Colefax, 1940: 60, fig. 70b; Graham & Bron-
ikovsky, 1944: 25 (ecol., etc.), figs 11EE, 13A-D, chart
17, text-table 19, appendix-table 21; Crawford, 1949:
174 (Cook Strait); Kiselev, 1950: 237 (in key, sub-
genus Amphiceratium), 245 (descr.), fig. 419a; Massuti
& Margalef, 1950: 58 (in subgenus Amphiceratium,
section Fusiformia (inc. Inflata), key), fig. 95; Rytter
& Nordli, 1951: 3-25; Wood 1954: 269 (in key), 282
(descr., distrib., syn.), text-fig. 202 (and var. seta
Ehrenberg from N.Z,, p. 283); Hardy, 1956: 47, fig.
15a; Trégouboff & Rose, 1957: 115, pl. 25, figs 13A-
D; Yamaji, 1959: fig.onp. 20, fig.5 on p.113; Cassie,
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1960a : 169 (E. of N.Z.); Cassie, 1961: 18, 47 (N.Z.
localities); Fraser, 1962: frontisp., fig. 41; Newell &
Newell, 1963: 40, pl. XII, fig. 1; Cassie, 1963: 8;
Mulford, 1963: 85 (ecol.); Halim, 1963: 497; Wood,
1963b: 9 (refs); Downie & Sarjeant, 1964: 1-180,
graphs 1-3; Wood, 1964a: 40 (ecol.); Wood, 1964b:
551 (ecol.); Davis, 1965a: 1-3; Cassie, 1966: 574, 575,
578, 579, 581-583, text-figs 2-5 (seasonal occurrence
in Hauraki Gulf); Lépez, 1966: 330 (in subgenus Am-
phiceratium), 421 (in key, text-figs (11), 11; Sournia,
1966: 464 (varieties and transitional stages), table I;
Sournia, 1967: 408411 (status, varieties, distrib., refs
& syn.), text-fig. 32; Hada, 1967: 20, fig. 31A; Halim,
1967: 718 (ecol.), pl. III, fig. 33; Wood, 1968: 29
(descr.), fig. 58; Toriumi, 1968: 1-6; Subrahmanyan,
1968: 11 (in key), 312 (descr., distrib., refs & syn.),
text-fig. 55, pl. I, figs 3-6; Hada, 1970: 20; El-Sayed,
1970: 194-210; Steidinger & Williams, 1970: 27 (in
key), 45, figs 21a-b; Lanigan,1972: 170, fig. on p. 175;
Taylor, 1973: 491 (Hauraki Gulfecol.); Sournia, 1973:
9; Hassan & Saifullah, 1974: 82; Sarjeant, 1974: 29,
fig. 2b; Taylor, 1974: 197 (listed as var. fusus: "widely
distributed. 33 records [in N.Z.]" and as var. seta
based on Wood's (1954) record — see also "taxo-
nomic comment 20" (p. 199)); Drebes, 1974b: 145
(descr.), fig. 128a; Travers & Travers, 1975: 265;
Taylor, 1976: 66 (features, refs), pl. 13, figs 129-130,
136-137; Dodge, 1977: 355; Taylor, 1978: 216 (var.
fusus at Goat Is Bay, Leigh); Taylor & Durbin, 1978:
221 (Whangateau Harbour records); Staker & Bruno,
1980: 167-172 passim (diurnal migration); Mufioz &
Avaria, 1980: 6 (in key), 17-18 (diag., syn.), pl. 2, fig.
1, pl. 14, fig. 2; Shim et al., 1981: 73-74, pl. XIII, figs
3%9a-c; Dodge, 1982a: 225 (in key), 231 (descr., refs,
etc.), fig. 29C; Carbonell, 1982: 79 (refs); Wongrat,
1982: 5, 34-35, 66, pl. 1], fig. 8, map 3; Chang, 1983b:
291, table 1 (West Coast productivity study);
Dowidar, 1983: 11-12 (forms discussed), pl. I, fig. 8;
Han & Yoo, 1983: 57 (refs & syn. etc.), pl. VIII, fig. 1;
Okamoto & Takahashi, 1984: 14 et seq. (limiting fac-
tors/distrib.); Rivkin & Voytek, 1985: 199-205 (cell
division); MacKenzie & Gillespie, 1986: 377 (table 3 :
Tasman Bay); Taylor, 1987a 6, 10; Taylor, 1987c: 34,
41, 79; Prézelin, 1987: 195 (photosynthesis); Gaines
& Elbrdchter, 1987: 259; Sweeney, 1987: 270 (bio-
luminescence); Levandowsky & Kaneta, 1987: 393
(behaviour); Taylor, 1987c: 408, 409, 438, 440, 443,
445, 446, 454, 455, 459, 461, 466, 472; Balech, 1988:
132-133(diag., taxon., distrib., ecol.), pl. 54, figs 5, 6 &
8; Subrahmanyan & Bhavanarayana, 1989: 251 (dis-
trib., etc., rel. to pollution).

Ceratium gibberum Gourret, 1883
Gourret, 1883: 36, pl. II, fig. 35a; Karsten, 1905b:




141, pl. XX, fig. 1, Paulsen, 1908: 73 (in key), 75
(descr., refs), text-fig. 98; Jorgensen, 1911: 30 (in key),
49-50 (descr., distrib., refs & syn.), 94, 97, pl. V, fig.
106; Jorgensen, 1920: 70 (review of ecol., forms, etc.);
Lebour, 1925: 152-153, figs 49a-c; Peters, 1932: 44,
fig. 18, pl. 3, fig. 13c; Nielsen, 1934: 22, 35 (table 8),
text-fig. 48, map 5 (N.Z. occurrence, syn., etc.);
Schiller, 1937: 398-399, text-figs 436-437 (in sub-
genus Euceratium, section Tripos); Graham & Broni-
kovsky, 1944: 33 (ecol., etc.), figs 17D-G, chart 29,
text-table 31, appendix-table 34; Kiselev, 1950: 237
(in key, subgenus Euceratium) 250 (descr.), fig. 437;
Massuti & Margalef, 1950: 58 (in subgenus Eucera-
tium, section Tripos, key) fig. 105, Wood, 1954: 270
(in key), 290 (descr., syn.), text-figs 214a-b; Mulford,
1964:88; Halim, 1963: 498, fig. 14, Wood, 1963b: 10
(refs); Wood, 1964a: 40 (ecol.); Wood, 1964b: 552
(ecol.); Klement, 1964: 356 (features, dimensions,
etc), pl. 2, fig. 7; Lopez, 1966: 330 (in subgenus
Euceratium), 422 (in key), text-figs 2(23), 23; Sournia,
1966: 464, table I (varieties and transitional stages);
Sournia, 1967: 446-449 (status, variability, refs &
syn., etc.); Halim, 1967: 719 (ecol.), pl. 1], fig. 20, pl.
IV, fig. 46; Wood, 1968: 30 (descr.), fig. 61, Subrah-
manyan, 1968: 11 (in key), 468 (descr., distrib., refs &
syn.), 51, 61, text-figs 76-78; El-Sayed, 1970: 194-
210; Ricard, 1974: 132 (SEM morphol.), pl. 4, figs 34-
37 (var. dispar Pouchet); Travers & Travers, 1975: 265
(varieties etc.); Taylor, 1976: 84 (identif., var., refs),
pl. 19, fig. 187; Mufioz & Avaria, 1980: 7 (in key), 24-
5,pl. 5, fig. 5; Dodge, 1982a: 227 (inkey), 235, fig. 30F;
Carbonell, 1982: 87, pl. ], figs 1a-b; Wongrat, 1982: 7,
40-41, 67, pl. 1V, figs 6-7, map 9; Balech, 1988:
145-146 (diag., taxon., distrib., ecol.), pl. 63, figs 3-4.

Ceratium gravidum Gourrett, 1883

Gourret, 1883 : 58, pl. |, fig. 15; Jorgensen, 1911 :
10 (descr., refs & syn.), pl. |, fig. 8 (in subgenus Poro
ceratium); Jorgensen, 1920: 811 (review of ecol., etc.,
refs), fig. 4; Peters, 1932: 28, fig. 6, pl. 2, fig. 12g;
Nielsen, 1934: 8, 35 (table 8, text-figs 3-4, map 1 (N.Z.
occurrence); Schiller, 1937: 357 (descr., varieties, refs
& syn.), text-fig. 389 (in subgenus Archaeceratium Jor-
gensen, 1920, section Poroceratium Vanhoffen, 1896);
Graham & Bronikovsky, 1944: 15-16 (ecol., etc.), figs
34, chart 3, text-table 4, appendix-table 3; Kiselev,
1950: 236 (in key, subgenus Poroceratium), 238
(descr.), figs 396a-b; Massuti & Margalef, 1950: 58
(in subgenus Archiceratium, sect. Poroceratium, key),
fig.79; Wood 1954: 272, fig. 186; Silva, 1955: 49, pl.
7, fig. 1, Trégouboff & Rose, 1957: 114, pl. 25, fig. 2;
Yamaiji, 1959: fig. on p.23; Halim, 1960: pl. 4, fig. 21;
Newell & Newell, 1963: 40, pl. XI, fig. 3; Wood, 1963:
10 (refs); Wood 1964a: 41 (ecol.); Wood, 1964b: 552
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(ecol.); Sournia, 1967: 388, 390 (distrib., syn.), pl. I,
fig. 3; Halim, 1967: 719 (ecol.), pl. ], figs 9-10; Wood,
1968: 31 (descr.) fig. 62; Subrahmanyan, 1968: 10 (in
key), 14-16 (descr., distrib., refs), text-figs 10-11;
Reinecke, 1971: 88-90 (descr., refs & syn.), figs 1E-F,
3A-B; Yamaji, 1971: 91, pl. 44, fig. 5; Tu & Chiang,
1972: 141, fig. 21; Kuzmina, 1972: 212, figs 1la-b;
Taylor, 1974: 167, 168 (ecol.), fig. 4f; Taylor, 1974: 197
(N.Z. records listed); Ricard, 1974: 132 (SEM mor-
phol.), pl. 4, figs 30-33; Taylor, 1976: 578 (discuss.,
refs, in subgenus Archaeoceratium Jorgensen), pl. 11,
figs 99, 100, 101a-b; Mufoz & Avaria, 1980: 5 (in
key), 10-11 (diag., syn.), pl. 6, fig. 1, pl. 12, fig. 1;
Dodge, 1982a: 227 (in key, descr. etc.), fig. 28B;
Dowidar, 1983: 89, pl. 1], fig. 1, Taylor, 1987b: 32;
Taylor, 1987d: 453; Hemandez-Becerril, 1988: 517-
533, figs.

Ceratium hexacanthum Gourret, 1883

Gourret, 1883: 36, pl. III, figs 49-49A; Cleve,
1903: 342 (as C. reticulatum (Pouchet)); Karsten,
1905b: 148; Paulsen, 1908: 82, fig. 110 (as C. reticu-
latum); Jorgensen, 1911: 86-87 (descr., etc., refs &
syn., as C. reticulatum (Pouchet, 1883), not of Imhof,
1883, incl. C. hexacanthum Gourret), pl. X, figs 182-
183; Jorgensen, 1920: 101-104 (review of ecol., etc.),
text-fig. 94, Lebour, 1925: 157-158, fig. 51 (as C.
reticulatum); Bohm, 1931: 42; Peters, 1932: 54, fig.
27, pl. 2, figs 10a, 11b; Nielsen, 1934: 29, text-fig. 73,
map 5 (incl. C. reticulatum (Pouchet) of Jérgensen,
1911); Schiller, 1937: 421 (descr., forms, refs & syn.)
(in subgenus Euceratium, section Macroceros), text-
figs 462a-c; Graham & Bronikovsky, 1944: 44-45, figs
27F-G, chart 28, text-table 50, appendix-table 53;
Kiselev, 1950: 238 (in key, subgenus Euceratium), 254,
(descr.), fig. 438; Massuti & Margalef, 1950: 58 (in
subgenus Euceratium, section Macroceras, key, fig.
115; Trégouboff & Rose, 1957: 116, pl. 26, figs 13-14;
Halim, 1963: 499, fig. 35; Wood, 1963b: 10 (refs);
Wood, 1964a: 41 (ecol.); Wood, 1964b: 552 (ecol.);
Davis, 1965b: 13 (features, etc.); Lopez, 1966: 333 (in
subgenus Euceratium), 423 (in key), text-figs 2(38), 38;
Sournia, 1967: 484-485 (distrib., varieties, refs & syn.,
etc.), text-fig. 98, Halim, 1967: 719 (ecol.), pl. I1], figs
34-35; Wood, 1968: 31 (descr.), fig. 63; Subrah-
manyan, 1968: 12 (in key), 72-74 (descr., distrib., refs
& syn)), text-figs 140-141; Steidinger & Williams,
1970: 45, figs 23a-c; Kuzmina, 1972: 212, fig. 19;
F.J.R. Taylor, 1976: 701 (identif., var., refs), pl. 22, figs
214-215, 219; Mufioz & Avaria, 1980: 6 (in key), 35-
36 (diag., syn.), pl. 6, fig. 3, pl. 12, fig. 2; Dodge,
1982a: :225 (in key), 236-238 (descr., distrib. etc.), figs
30H-I, pl. VII, fig. e; Carbonell, 1982: 82 (refs);
Wongrat, 1982: 11, 55-56, pl. IX, figs 3-4, map 12;




Dowidar, 1983: 20, pl. V, fig. 6; Taylor, 1987c: 79;
Balech, 1988: 152-153 (diag., taxon., distrib., ecol.), pl.
69, figs 1-2.

Ceratium horridum Gran, 1902

Gran, 1902: 53, figs 193-194; Ostenfeld, 1903: 584,
figs 136-139; Karsten, 1907: 412, 413 (in subsection
Tergestina of C. tripos); Paulsen, 1908: 83, figs 111-
112 (as C. intermedium); Jorgensen, 1911: 83-84
(descr., etc. (in syn. of C. intermedium (Jorgensen,
1899)), pl. X, figs 174-176; Jorgensen, 1920: 96-100
(in part, review of ecol), figs 86-92; Lebour, 1925:
155-156 (descr., etc.), pl. XXXIV, fig. 2; Peters, 1930:
80, fig. 45E; Bohm, 1931: 41, fig. 36 (var.); Peters,
1930: 80, fig. 45E; BOhm, 1931: 41, fig. 36 (var.);
Peters, 1932: 51, 54, fig. 26; Schiller, 1937: 413-414,
figs 455a-c (in subgenus Euceratium, section Macro-
ceros); Graham & Bronikovsky, 1944: 423, figs 23 I-L,
24C-1, 25A-G, chart 44, text-table 46, appendix-table
49; Kiselev, 1950: 238 (in key, subgenus Euceratium),
253-254 (descr., etc.), fig. 430; Massuti & Margalef,
1950: 58 (in subgenus Euceratium, section Macro-
ceros, key), fig. 120; Wood, 1954: 271 (in key), 300-
301 (descr., distrib., syn.), text-figs 230a-b; Cassie,
1960a: 169 (E. of N.Z.); Cassie, 1961: 18, 47 (N.Z.
localities); Halim, 1963: 499, fig. 32; Wood, 1964a:
41 (ecol.); Wood, 1964b: 552 (ecol.); Stosch, 1964:
140 et seq. (sexual reprod.), text-figs 6-7; Lopez, 1966:
333 (in subgenus Euceratium), 423 (in key), text-figs
2(42-43),42-43; Sournia, 1966: 465, table I (varieties
and transitional stages); Soumia, 1967: 474-480
(status, var., distrib., refs & syn.,, etc.), text-figs 91-95,
pl. III, fig. 12, table III; Halim, 1967: 720-721 (ecol,,
status of forms, etc.), pl. |, fig. 11, pl. III, fig. 36, pl. X,
fig. 153; Wood, 1968: 32 (descr.), fig. 65; Subrah-
manyan, 1968: 6,7, 12 (inkey), 63-67 (descr., distrib.,
detailed refs & syn.), text-figs 5-6, 113-128; Steid-
inger & Williams, 1970: 46; Reinecke, 1971: figs 1 K-
L; Sournia. 1973: 10; Sarjeant, 1974: 40, fig. 1K;
Taylor, 1974: 197 (N.Z. records of C. buceros f. claviger,
C. buceros, f. molle, C. claviger, C. molle, etc., included
with C. horridum var. horridum and records of C.
buceros f. tenue, C. tenue, C. buceros, etc., included with
C. horridum wvar. buceros — see also "taxonomic
comment 21" (p. 199) "... it seems of value to dis-
tinguish the extremes as C. horridum var. horridum
and C. horridum var. buceros. I have placed C. claviger
and C. molle in the type rather than treating them as
varieties of C. buceros and putting them into C. hor-
ridum var. buceros. The permutations between the
epithets of these species and varieties are con-
siderable. It is possible that C. horridum is also con-
specific with C. intermedium (Jorg.) Joérg."); Drebes,
1974b: 145 (descr.), fig. 129a; Travers & Travers, 1975:
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265, systematic problems); Taylor, 1976: 712 (var,,
refs, etc.), pl. 20, fig. 202, pl. 21, figs 203-208,211-212;
Elbrachter, 1977: 192-200; Dodge, 1977: 334;
Taylor, 1978: 217 (var. buceros at Goat Is Bay, Leigh,
June 1969); Taylor & Durbin, 1978: 221 (Whangateau
Harbour, Leigh area: var. horridum, Dec. 1968 and
var. buceros, Sept, Oct. 1967);  Burns & Mitchell,
1982a: 60, fig. 10 (N.Z. specimens, comments on
specificrecognitionetc.); Dodge,1982a: 226 (in key),
240 (figs 31 B & H), (descr., syn. etc. incl. C. buceros
Zacharias emend. Bohm in Schiller, 1937: 415, C.
batavum Paulsen, 1908: 84, fig. 114 and C. tenue
(Ostenfeld & Schmidt) — see also the following:
Ceratium tenue Ostenfeld & Schmidt, 1902: 166, fig.
18; Jorgensen, 1911: 62 (inkey), 778, 103 (descr., incl.
forma inclinatum Kofoid, 1907), 789, 103 (var. buceros
Zacharias, 1906), pl. IX, figs 163 (C. tenue), 164-166
(var. buceros); Jorgensen, 1920: 100 (as C. horridum
buceros var. tenue); Nielsen,1934: 28 (ecol.,syn.,etc.),
35 (table 8), (N.Z. occurrence as C. tenue), text-fig. 69;
Schiller, 1937: 415, text-figs 456a-b; Graham & Broni-
kovsky, 1944: 43 (ecol., etc.), figs 26C-D, chart 45,
text-table 47, appendix-table 50; Trégouboff & Rose,
1957: 116, pl. 26, fig. 19 (as C. buceros forma tenue);
Yamaiji, 1959: fig.on p. 114 (and var. buceros); Cassie
1960a: 168 (E. of N.Z., as C. buceros forma tenue);
Cassie 1960a: 18, 47 (N.Z. localities); Halim, 1963:
499, fig. 33 (C. buceros f.tenue); Lépez 1966: 333 (in
subgenus Euceratium), text-fig. 2(41), 41; Soumnia,
1967: 477 (syn. etc., as C. horridum (Cleve) var.
(Zacharias), in part); Subrahmanyan, 1968: 65 (incl.
in syn. of C. horridum Gran, 1902, q.v.); Sournia,
1973: 10; Taylor, 1974: 197 (N.Z. records included
within C. horridum var. buceros g.v.); Carbonell, 1982:
82-83 (discuss., refs & syn. as C. tenue incl. C. buceros
Zacharias, C. buceros forma tenue, C. horridum in
part), pl. II, fig. 20; Wongrat 1982: 11, 54-55, pl. VIII,
fig. 5, pl. IX, fig. 12, map 12; Chang, 1983b: table 1
(N.Z., West Coast productivity study); Dowidar,
1983: 19-20 (forms and var. discussed incl. C. tenue),
pl. 1V, figs 34, pl. VI, fig. 6, pl. VII, fig. 2; Okamoto &
Takahashi, 1984: 14 et seq.; Balech, 1988: 148-149
(diag., taxon,, distrib., ecol.), pl. 65, figs 3-7.

Ceratium inflatum (Kofoid, 1907)

Kofoid, 1907: 172, pl. 2, fig. 13 (C. pennatum sp.
nov., forma inflata, forma nov.); Jorgensen, 1911: 24
(inkey), 256 (descr., distrib., refs & syn.) (in subgenus
Amphiceratium Vanhoffen, 1896), pl. 1III, figs 45-46;
Jorgensen, 1920: 35-37, text-fig. 25 (review of ecol.,
etc.); Bohm, 1931: 14,figs 10a-b; Peters, 1932: 33, 36;
Nielsen, 1934: 13, 35 (table 8), text-fig. 20 (N.Z. occur-
rence); Schiller, 1937: 376 (descr., refs & syn.) (in
subgenus Amphiceratium, section Inflata Jérgensen,




1911), text-figs 41-45a-b; Graham & Bronikovsky,
1944: 23 (ecol,, etc.), fig. 110S, chart 14, text-table 14,
appendix-table 17; Kiselev, 1950: 237 (in key), 245
(descr.), fig. 462 (in subgenus Amphiceratium, section
Fusiformia Jorgensen); Massuti & Margalef, 1950: 58
(in subgenus Amphiceratium, section Fusiformia (incl.
Inflata), key), fig. 89; Wood, 1954: 269 (in key), 281
(descr., distrib., syn.), text-fig. 198; Trégouboff &
Rose, 1957: 115, pl. 25, fig. 10; Lopez, 1966: 330 (in
subgenus Amphiceratium), 421 (in key), text-figs 2(10),
10; Sournia, 1967: 412-413 (distrib., refs & syn.), text-
fig. 36, Halim, 1967: 721 (ecol.), pl. II], fig. 38; Sub-
rahmanyan, 1968: 11 (in key), 29 (descr., distrib., refs
& syn.), 30, text-figs 48-49; Steidinger & Williams,
1970: 27 (in key), 46, fig. 25; Taylor, 1974: 197 (N.Z.
records listed); Taylor, 1976: 67 (forms, features,
refs), pl. 13, fig. 132; Mufioz & Avaria, 1980: 6 (in
key), 19 (diag., syn), pl. 2, fig. 2, pl. 11, fig. 12;
Carbonell, 1982: 80, pl. ], fig. 8; Dowidar, 1983 : 12,
pl. 1L, fig. 7; Balech, 1988: 135 (diag., taxon., distrib.,
ecol.), pl. 55, figs 5-9.

Ceratium karsteni Pavillard, 1907

Pavillard, 1907: 152; Jorgensen, 1911: 6, 32 (in
key), 534 (descr., distrib., refs & syn.), 98, 101, pl. V,
fig. 116, pl. VI, figs 117-118; Jorgensen, 1920: 75, fig.
71 (as C. arcuatum Cleve, 1900: 17, pl. VII, fig. 11);
Nielsen, 1934: 23 (N.Z. occurrence), 35 (table 8), text-
fig. 51, map 7; Schiller, 1937: 393-395 (descr., refs &
syn.), text-figs 431a-b (in subgenus Euceratium, sec-
tion Tripos); Kiselev, 1950 : 238 (in key), 249, fig. 512
(descr.); Massuti & Margalef, 1950: 58 (in subgenus
Euceratium, section Tripos, key), fig. 98; Wood, 1954:
270 (in key), 289 (descr., distrib., syn.), text-figs 211a-
b; Trégouboff & Rose, 1957: 116, pl. 25, fig. 16;
Balech, 1962: 185; Halim, 1963: 498, fig. 19, Wood,
1963b: 11 (refs); Wood, 1964a: 47 (ecol.); Wood,
1964b: 553 (ecol.); Klement, 1964: 355-356 (dimen-
sions, etc.), pl. 2, fig. 8; Lopez, 1966: 330 (in subgenus
Euceratium), 423 (in key), text-figs 2(37), 37, Sournia,
1967: 441-444 (status, refs & syn., etc.), text-fig. 71, pl.
111, fig. 10; Halim, 1967: 722 (ecol.), pl. 111, fig. 39, pl.
X, fig. 151, Wood, 1968: 33 (descr.), fig. 68; Subrah-
manyan, 1968: 11 (in key), 40, 42-44 (descr., distrib.,
refs & syn.), 45, 48, text-figs 67-68; Yamaiji, 1971: 96,
pl. 46, fig. 13; Tu & Chiang, 1972: 140, fig. 14; Sour-
nia, 1973: 11; Taylor 1974: 197 (N.Z. records listed);
Wongrat, 1982: 8, 44-45, pl. V, fig. 2, map 10;
Dowidar, 1983: 16, pl. IV, fig. 6; Balech, 1988: 144-
145 (diag., taxon., distrib., ecol.), pl. 62, fig. 3, pl. 63,
figs 1 & 6.

Ceratium limulus Gourret, 1883
Gourret, 1883: 33, pl. I, fig. 7; Pouchet, 1883: 424,
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text-fig. 4, pls 18-19 (as C. tripos var. limulus); Schiitt,
1895: pl. 1V, fig. 39; Pavillard, 1905: 53; Karsten,
1905a: 133, pl. XIX, figs 11, 12a; Karsten, 1905b: 140-
141 (status, as C. tripos limulus); Karsten, 1907: 405;
Jorgensen, 1911: 57, pl. VI, fig. 122 (descr., distrib.,
etc.); Jorgensen, 1920: 77-79 (review of ecol., etc.),
text-fig. 72; Bohm, 1931: 31, fig. 27b; Peters, 1932:
46, fig. 5, pl. 1, fig. 6; Nielsen, 1934: 24 (N.Z. occur-
rence, ecol., etc.), 35 (table 8) text-fig. 54; Schiller,
1937: 407 (descr., refs), text-figs 448a-c (in subgenus
Euceratium, section Tripos); Graham & Bronikovsky,
1944: 35-36 (ecol., etc.), fig. 19A, chart 33, text-table
35, appendix-table 38; Kiselev, 1950: 255; Massuti &
Margalef, 1950: 58 (in subgenus Euceratium, section
Limulus, key), fig. 109; Wood, 1954: 270 (in key),
296 (descr., distrib.), text-figs 223a-b; Trégouboff &
Rose, 1957: 115, pl. 26, fig. 7; Wood, 1963: 11 (refs);
Lépez, 1966: 330 (in subgenus Euceratium), 422 (in
key), text-figs 2(21), 21; Sournia, 1967: 458 (distrib.,
refs & syn.), pl. I, fig. 5, Wood, 1968: 34 (descr.), fig.
71; Subrahmanyan, 1968: 12 (in key), 56-57 (descr.,
distrib., refs & syn.), 58, text-figs 103-105; Yamyji,
1971: 39, pl. 46, fig. 13; Tu & Chiang, 1972: 140, fig.
15; Taylor, 1976: 85 (refs), pl. 18, fig. 182; Mufioz &
Avaria, 1980: 7 (in key), 28-29 (diag., syn.), pl. 3, fig.
3; Carbonell, 1982: 87, pl. 1], fig. 16; Dowidar, 1983:
17, pl. 1V, fig. 8; Balech, 1988: 137 (diag., nomencl,,
distrib., ecol.), pl. 57, fig. 10; Hernandez-Becerril,
1989: 33 (in subgenus Orthoceratium).

Ceratium lineatum (Ehrenberg, 1853)

Ehrenberg, 1853: 528 (Peridinium); Ehrenberg,
1854a: 239-240, pl. XXXV, fig. [24c]B; Cleve, 1899:
36; Pavillard, 1905:55; Paulsen, 1908: 74 (in key), 88—
89 (descr., distrib., refs), (as C. tripos forma lineata),
text-fig. 121, Lohmann, 1908: 88--89, fig. 121 (as C.
tripos var. subsala f. lineata); Jorgensen, 1911: 12 (in
key), 22, 30, 38, 103, 105, 106, 108, 109, pl. II, figs 36-
37; Lebour, 1917: 187, text-fig. 1, Jorgensen, 1920:
34; Lebour, 1925: 145 (descr., distrib., refs), text-figs
45d-e; Schiller, 1937: 372-373 (descr., refs & syn.);
Graham & Bronikovsky, 1944: 22 (ecol., etc.), figs
11E-G, chart 12, appendix-table 14; Kiselev, 1950:
237 (in key), 244 (descr.), figs 410a-b; Wood, 1954:
269 (in key), 277 (descr., distrib., syn.), text-figs 192a-
b; Cassie 1960: 169 (E. of N.Z.); Cassie, 1961: 18, 47
(N.Z. localities); Cassie, 1963: 4, 8 (table 2), text-fig. 2
(latitudinal distrib. S. of N.Z.), pl. I, fig. 3; Newell &
Newell, 1963 : 40, pl. XII, fig. 8; Mulford, 1963: 86-
87; Wood, 1964a: 42 (ecol.); Sournia, 1967: 404-405
(refs & syn., etc.), text-figs 25-26; Halim, 1967: 722
(ecol), pl. 111, fig. 37; Wood, 1968: 34 (descr.), fig. 72;
Subrahmanyan, 1968: 11 (in key), 24-26 (descr., dis-
trib., refs & syn.), text-fig. 36; Balech, 1970: 143 (Ant-



arctic); Steidinger & Williams, 1970: 28 (in key), 46;
Hermosilla, 1973: 60 (in key), 61-62 (descr., obs., dis-
trib.), pl. 32, figs 1-3,7,9; Hassan & Saifullah, 1974:
82; Taylor, 1974: 197 (N.Z. records listed), 200 (note
22) ("Sometimes regarded as a neritic coldwater form
of C. pentagonum)"; Drebes, 1974b: 145 (descr.), fig.
128c; Wall & Evitt, 1975: 19; Balech, 1976: 90, 92, fig.
67; Taylor, 1976: 61-62 (identif., refs), pl. 12, fig. 121;
Dodge, 1977: 333-334; Sournia et al., 1979: 193 (refs),
figs 36-37; Burns & Mitchell, 1980: 150 (identif. fea-
tures of N.Z. material), fig.11 (SEM); Mufoz &
Avaria, 1980: 6 (inkey), 16(diag.,syn.),pl. 1, fig. 16;
Shim et al., 1981: 74, pl. XIII, fig. 43; Dodge, 1982a:
225 (in key), 228-230 (descr. etc. "This species prob-
ably merges into C. minutum which often cannot
clearly be distinguished from it."), fig. 28D, pl. VIII,
fig. f; Dowidar, 1983: 11, pl. I, fig. 6; Han & Yoo,
1983b: 58 (refs, dimensions etc.), pl. VIII, figs 4-5;
Okamoto & Takahashi, 1984: 14 et seq.; Prézelin, 1987:
191 (photosynthesis); Taylor, 1987d: 440, 445, 446,
449, 450; Balech, 1988: 130-131 (diag., taxon., distrib.,
ecol.), pl. 56, figs 10-13.

Ceratium longirostrum Gourret, 1883

Gourret, 1883: 55, pl. 4, fig. 65; Jorgensen, 1911:
27, figs 47a-d (as C. pennatum var. scapiforine); Jorgen-
sen, 1920: 37-39 (review of ecol,, etc., refs), text-figs
26-27, 39 (as C. falcatum (Kofoid), text-fig. 28; Niel-
sen, 1934: 13 (ecol., refs), 35 (table 8) (N.Z. occur-
rence), text-fig. 21; Schiller, 1937: 376-377 (descr.,
refs & syn.), text-figs 416a-b (in subgenus Amphicera-
tium, section Inflata); Graham & Bronikovsky, 1944:
24, figs 11T-V, chart 14, text-table 15, appendix-table
18; Wood, 1954: 269 (in key), 281 (descr., distrib.,
syn), text-fig. 199; Trégouboff & Rose, 1957: 115, pl.
25, fig. 11; Halim, 1963: 496, fig. 6; Lopez, 1966: 330
(in subgenus Amphiceratium), 422 (in key), text-figs
2(15),15; Massuti & Margalef, 1950: 58 (in subgenus
Amphiceratium, section Fusiformia, key), fig. 90;
Sournia, 1967: 413 (distrib., refs & syn.), text-fig. 37;
Halim, 1967: 722 (ecol.), pl. 1], fig. 40; Wood, 1968:
35 (descr.), fig. 75 (incl. C. falcatum Kofoid of Jorgen
sen, 1920); Subrahmanyan, 1968: 11 (in key), 30
(descr., distrib., refs & syn), text-figs 50-52; Steidin-
ger & Williams, 1970 : 27 (in key), 46, fig.27; Sour-
nia, 1973: 11; Hasson & Saifullah, 1974: 82; Sar-
geant, 1974: fig. 1j; Taylor, 1974: 197 (N.Z. records
listed), 199 (may be clone of C. inflatum — see "taxo-
nomic comment 18"); Taylor, 1976: 67-68 (features,
refs), pl. 13, figs 131a-b; Dodge, 1982a: 225 (in key),
231, fig. 29D; Carbonell, 1982: 8 0 (discuss., syn. etc.),
pl. L, fig. 6; Wongrat, 1982: 4, 32, 66, pl. 1], figs 4-5,
map 4; Dowidar, 1983: 12, pl. 1], fig. 8; Taylor, 1987d:
454; Balech, 1988: 134-135 (diag., taxon., distrib.,
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ecol.), pl. 55, figs 10-11.

Ceratium macroceros (Ehrenberg, 1840)

Ehrenberg, 1840b: 201 (Peridinium); Cleve, 1901:
227; Pavillard, 1905: 53; Karsten, 1907: 411 (status,
etc., as subsection of tripos, refs etc.); Paulsen, 1908:
73 (in key), 81-82 (descr., refs), text-fig. 109; Jorgen-
sen, 1911: 30 (in key), 62 (in key), 63 (descr., distrib.,
refs & syn.), 97, 104, 106, 109, pl. VII, figs 132-133;
Jorgensen, 1920: 83-85 (review of ecol., etc.), text-fig.
77; Peters, 1930: 80, fig. 45D; Bohm, 1931: 38, fig.
35a; Peters, 1932: 47, fig. 21, pl. 4, fig. 17b; Nielsen,
1934: 25, 35 (table 8), 54 (table 22), text-fig. 59, map 7
(N.Z. occurrence, variation, etc.); Schiller, 1937: 428-
430 (descr., refs & syn.), text-fig. 468 (in subgenus
Euceratium, section Macroceros Pavillard, 1907); Gra-
ham & Bronikovsky, 1944: 37-38 (ecol., etc.), figs
21B-F, chart 37, text-table 39, appendix-table 42;
Kiselev, 1950: 58 (key to sect. Macroceros of sub-
genus Euceratium); Wood, 1954: 271 (inkey),310-311
(descr., distrib., syn.), text-fig. 238a; Hardy, 1956:
fig. 15b; Trégouboff & Rose, 1957: 116, pl. 26, fig. 17;
Yamaji, 1959: fig. on p. 114; Fraser, 1962: frontis-
piece, fig. 42, pl. VI, fig. 17; Newell & Newell, 1963:
40, pl. XII, fig. 4, Mulford 1963: 86; Halim, 1963:
498; Wood, 1963b: 12 (refs); Klement, 1964: 357-
358, pl. 3, fig. 1, Wood, 1964a: 42-43 (ecol.); Wood,
1964b: 553 (ecol.); Loépez, 1966: 330 (in subgenus
Euceratium), 422 (in key), text-figs 2 (16), 16; Sourmnia,
1966: 465, table I (varieties and transitional stages);
Sournia, 1967: 460464 (status, var., refs & syn., etc.),
text-fig. 83; Wood, 1968: 36 (descr.), fig. 77; Subrah-
manyan, 1968: 8, 12 (in key), 74, 79-81 (descr., dis-
trib., refs & syn.), text-figs 149-150, pl. IV, fig. 24, pl.
V, figs 25-26, pl. VI, figs 29-30; Taylor, 1974: 197
(N.Z. records listed); Drebes, 1974: 149 (descr.), fig.
132; Taylor, 1976: 72-73 (var., refs), pl. 20, figs
198-199, pl. 22, fig. 218; Mufioz & Avaria, 1980: 8 (in
key), 29-30 (diag.), pl. 8, fig. 2, pl. 12, fig. 4; Shim et
al., 1981: 75, pl. X1V, figs 45a-b; Dodge, 1982a: 226 (in
key), 235-236 (descr. etc.), fig. 31A; Wongrat, 1982:
9,47-48,67, pl. V], figs 2-3, map 11; Dowidar, 1983:
17-18, pl. VI, fig. 5; Fornshell et al., 1984: 15-27
passim (distrib., patterns/water temperature); Tay-
lor, 1987a: 5; Taylor, 1987b: 79; Levandowsky &
Kaneta, 1987: 383 (behaviour); Taylor, 1987d: 445;
Balech, 1988: 146 (diag., distrib., ecol.), pl. 64, fig. 4.

Ceratium massiliense Gourret, 1883

Gourret, 1883: 27, pl. 1, figs 2-2a (as C. tripos var.
massiliense);  Jorgensen, 1911: 62 (in key), 66-67
(descr., distrib., refs & syn.), 97,98, 109; Jorgensen,
1920: 85-89 (review of ecol., varieties, etc.), text-figs
78-80; BOhm, 1931: 35-36, fig. 32 (forms); Peters,




1932: 50-51, fig. 24, pl. 1, figs 2a-b, pl. 2, fig. 10f, pl. 3,
fig. 16a; Nielsen, 1934: 25, 35 (table 8), 37 (table 9),
text-figs 60-62, map 8 (N.Z. occurrence, etc.); Schil-
ler, 1937: 422-424 (descr., refs & syn.), text-fig. 463 (in
subgenus Euceratium, section Macroceras); Graham
& Bronikovsky, 1944: 38-39, figs 22E-L, chart 38,
text-table 40, appendix-table 43; Massuti & Margalef,
1950: 58 (in subgenus Euceratium, section Macro-
ceros, key), fig. 112; Wood, 1954 : 271 (in key), 306~
307 (descr., distrib., syn., incl. C. m. forma pro-
tuberans (Karsten, 1906), off N.Z., after Nielsen);
Trégouboff & Rose, 1957: 116, pl. 26, fig. 15; Yamayji,
1959: fig.onp. 115; Curl, 1959: 306, fig. 119; Cassie,
1960a: 169 (E. of N.Z.); Cassie, 1961: 18 (N.Z. occur-
rence); Riedl, 1963: 33, pl.5; Mulford, 1963: 87;
Halim, 1963: 498—499; Wood, 1963b: 13 (refs);
Klement, 1964 : 357, pl. 3, fig.2; Wood, 1964a: 43
(ecol), fig. 1; Wood, 1964b: 552 (ecol.); Cassie, 1966:
583 (Hauraki Gulf occurrence as forma protuberans
Karsten); Lopez, 1966: 333 (in subgenus Euceratium),
433 (in key), text-figs 2(50-51) 50-51; Sournia, 1966:
465, table I (varieties and transitional stages);
Sournia, 1967: 465-469 (status, varieties, distrib., refs
& syn., etc.); Halim, 1967: 723 (ecol.), pl. II, figs
22-23, pl. 111, fig. 41; Wood, 1968: 36 (descr.), fig. 78;
Subrahmanyan, 1968: 12 (in key), 74-77 (descr., dis-
trib., refs & syn.), 78, pl. 1V, fig. 23, pl. VII, figs 34-35;
Steidinger & Williams, 1970: 46, figs 30a-c; Yamaiji,
1971: 104, pl. 50, fig. 11; Tu & Chiang, 1972: 141, fig.
19; Sournia 1973:12; Hermosilla,1973: 60 (in key),
64-65 (descr., etc., distrib.), pl. 33, figs 3-4; Taylor,
1973: 163, fig. 4b (ecol.); Taylor, 1974: 197 (N.Z.
records listed as C. massiliense (Gourr.) Jorg. var.
massiliense and as var. protuberans (Karsten) Jorg.);
Taylor, 1976: 73-74 (var., refs), pl. 20, figs 193-196;
Mufioz & Avaria, 1980: 9 (in key), 31-32 (diag. syn.),
pl.7, fig. 2, pl. 14, fig. 1; Burns & Mitchell, 1982a: 62,
figs 11-13 (N.Z. specimens); Carbonell, 1982: 84
(refs); Dodge, 1982a: 226 (in key), 236, fig. 31E;
Wongrat, 1982: 9-10, 51,68, pl. VII, figs 3-5, map 11;
Dowidar, 1983: 18, pl. 1II, fig. II, pl. VIII, fig. 1;
Fornshell et al. 1984: 15-27 passim (distrib. pattern/
satellite temperature-imagery); Gaines & Elbréchter,
1987: 237 (nutrition); Taylor, 1987d: 436; Balech,
1988: 147 (diag., distrib., ecol.), pl. 64, figs 2, 3 & 5;
Huisman, 1989: 441 (priority of C. carriense Gourret,
1883 over C. massiliense Karsten, 1906), invalid name).

Ceratium minutum Jérgensen, 1920

Jorgensen, 1920: 34, text-figs 21-23 (new name for
C. eugrammum Kofoid, 1907: 26,fig.3, not Peridinium
eugrammum Ehrenberg); Lebour, 1925: 145-146
(descr., distrib., refs), pl. XXX, fig. 4; Martin, 1929: 30
(descr), pl. 11, figs 17-19, pl. V, figs 13-14; Schiller,
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1937: 374, text-figs 413a-c (in subgenus Biceratium,
section Pentagona); Kiselev, 1950: 237 (in key), 244
(descr.), figs 411a-b; Wood, 1954: 269 (in key), 279
(descr., distrib.), text-fig. 196; Cassie, 1963: 8 (table
2) (S. of N.Z.); Sournia, 1967: 406407 (descr., dis-
trib., refs & syn.), text-fig. 27; Wood, 1968: 36
(descr.), fig.79; Steidinger & Williams, 1970: 28 (in
key); Hassan & Saifullah, 1974: 82 (key); Sarjeant,
1974: fig. 1g; Taylor, 1976: 62 (discuss.), pl. 12, fig.
120; Muiioz & Avaria, 1980: 6 (in key), 16-17 (diag.,
syn.), pl. 1, fig. 3, pl. 11, fig. 5; Dodge, 1982a: 225 (in
key), 230 (descr. etc.), fig. 28E, pl. VII, fig. C;
Dowidar, 1983: 11, pl. I, fig. 7; Okamoto & Taka-
hashi, 1984: 14 et seq.

Ceratium pentagonum Gourret, 1883

Gourret, 1883: 45, pl. 4, fig. 48 (C. pentagonum), 59
(as var. rectum); Lemmerman, 1900: 365 (as C. furca
var. pentagonum); Jorgensen, 1911: 12 (in key), 20-21
(descr., distrib., refs & syn.), 97, 100, 106, 108, pl. II,
figs 21-23; Jorgensen, 1920: 24-28 (review of ecol.,
forms, refs), text-figs 15-17; Peters, 1932: 29, fig. 10,
pls 1, 3-4, figs 1a-c, 15a, 18; Nielsen, 1934: 11 (ecol.,
var., N.Z. occurrence, refs); Schiller, 1937: 370-371
(descr., var., refs & syn.), text-fig. 408 (in subgenus
Biceratium, section Pentagona Jorgensen, 1911);
Kiselev, 1937: 234, fig. 5, Graham & Bronikovsky,
1944: 20 (ecol,, etc.), figs 10C-D, H-N, chart 9, text-
table 10, appendix-table 10; Kiselev, 1950: 237 (in
key), 243 (descr.), fig. 417; Massuti & Margalef, 1950:
58 (in subgenus Euceratium, section Pentagona), fig.
85, Wood, 1954: 269 (in key), 276-277 (descr., dis-
trib., forms, syn.); Trégouboff & Rose, 1957: 114, pl.
25, fig. 7; Cassie & Cassie, 1960: 182 (table 1) (mis-
spelt as pentagorum), Cassie, 1960a: 169 (E. of N.Z.);
Cassie, 1961: 18, 47 (N.Z. localities) (misspelt as
pentagorum); Balech, 1962: 176-179; Halim, 1963:
496; Wood, 1963: 13 (refs); Klement, 1964: 354
(dimensions, etc.), pl. 2, fig. 6; Wood, 1964a: 43-44
(ecol.); Wood, 1964b: 554 (ecol.); Sournia, 1966: 464,
table I (varieties and transistional stages); Lopez,
1966: 330 (in subgenus Biceratium), 344-352, 367370,
413-415, 421 (in key), 424, text-figs 2(5), 5, 59, 63,
76-68, 90, tables 5-6; Sournia, 1967: 400404 (varie-
ties, refs & syn,, etc.), text-fig. 23; Halim, 1967: 724
(ecol), pl. 11, fig. 24, pl. V, fig. 60; Wood, 1968: 37
(descr.), fig. 82; Subrahmanyan, 1968:11 (in key), 23-
24 (descr., distrib., refs & syn.), text-figs 32-33 (incl.
Ceratium pentagonum Gourret, 1883, forma robustum
Cleve [1900] 1901a: 925, fig. 16 (as C. lineatum var.
robusta); Jorgensen, 1911: 20-21, pl. II, figs 21-23 (in
syn. of C. pentagonum Gourret); Jérgensen, 1920: 26,
text-figs 17a-b; Nielsen, 1934: 35; Schiller, 1937: 371,
fig. 408a; Kiselev, 1950: 244, fig. 418; Wood, 1954:



276, text-figs 191a-b; Cassie, 1961:18, 47 (N.Z. occur-
rences); Halim, 1963: 496, fig. 3, Sournia, 1967: 401-
402 (distrib., refs & syn.)); Steidinger & Williams,
1970: 27 (in key), 47, fig. 31; Yamaji, 1971: 92, pl. 44,
fig. 14, Tu & Chiang, 1972: 138-139, fig.13; Sour-
nia, 1973: 11; Hermosilla, 1973: 60 (in key), 62-63
(descr., var., etc.), pl. 32, figs 4-6, 8; Taylor, 1974: 197
(N.Z. occurrence listed, incl. C. pentagonum Gourret
f. robustum (Cleve) (Jorg.) — "Widely distributed 18
records"); Hassan & Saifullah, 1974: 82 (key); Ricard,
1974: 134 (SEM morphol.), pl. 5, figs 44-47 (var.
robustum); Travers & Travers, 1975: 266 (var.); Tay-
lor, 1976: 62-63 (discuss., var., refs), pl. 12, figs
111-113; Taylor, 1978: 217 (Leigh record, June 1969);
Sourniaetal., 1979: 193,195, figs 35, 38,49; Mufioz &
Avaria, 1980: 15 (diag., syn. as C. pentagonum var.
robustum), pl. 1, fig. 4, pl. 10, fig. 3, pl. 13, fig. 3; Shim
etal., 1981: 75, pl. X1V, fig. 46; Dodge, 1982a: 225 (in
key), 230, fig. 28F, pl. VIII, fig. d; Carbonell, 1982: 79
(refs etc.); Wongrat, 1982: 3, 28, G6, pl. |, figs 11- 12,
map 2; Dowidar, 1983: 10, pl.III, fig. 1, Chang,
1983b: table 1 (West Coast productivity study); Oka-
moto & Takahashi, 1984: 14 et seq.; MacKenzie &
Gillespie, 1986: 377 (table 3 : Tasman Bay); Taylor,
1987d: 433, 444, 449, 450; Balech, 1988: 129 (diag.,
distrib., ecol., pl. 56, figs 15-16.

Ceratium petersii Nielsen, 1934

Nielsen, 1934: 20-21, 35 (N.Z. occurrence), text-
fig. 44; Peters, 1932: 39, pl. 3, fig. 16c (as C. bucepha-
lum); Schiller, 1937: 406, text-fig. 446 (in subgenus
Euceratium, section Tripos); Graham & Bronikovsky,
1944: 31 (ecol., etc.), fig. 16L, chart 26, appendix-table
31, Wood, 1954: 270 (in key), 296-297 (descr., dis-
trib.), text-figs 224a-b; Balech, 1962: 183-184, pl.
XXVI, figs 395-397; Loépez, 1966: 330 (in subgenus
Euceratium), 419, 422 (in key), 425, text-fig 2(25), 25;
Taylor, 1978: 86-87, pl. 15, fig. 61 (possible var. of C.
azoricum); Mufoz & Avaria, 1980: 8 (in key), 26
(diag., syn)), pl. 3, fig. 1, pl. 9, fig. 4, Sournia, 1967:
436 (refs & syn.), text-figs 59--63; Subrahmanyan,
1968: 12 (in key), 91-93 (descr., refs), text-fig. 165;
Sournia, 1973: 12 (listed); Dodge, 1982: 226 (in key),
232, fig. 29E; Okamoto & Takahashi, 1984: 14 et seg.;
Taylor, 1987d: 437; Balech, 1988: 137-138 (diag.,
taxon., distrib., ecol.), pl. 57, figs 8-9.

Ceratium platycorne von Daday, 1888

von Daday, 1888: 101, pl. 3, figs 1-2; Lemmer-
mann, 1899: 346; Paulsen, 1908: 73 (in key), 74-75
(refs), text-fig. 97; Kofoid, 1908: 185, fig. 28 (as C.
lamellicorne); Jérgensen, 1911: 58-59 (descr., refs), pl.
VI, figs 124-125; Jorgensen, 1920: 79-82 (review of
ecol,, etc.), text-figs 74-75;, Lebour, 1925: 153-154,
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figs50a-b; Bohm, 1931:31, fig.27a; Peters, 1932: 47,
fig. 6, pl. 2, fig. 12b; Nielsen, 1934: 24 (ecol,, etc.), 35
(table 8) (N.Z. occurrence), text-figs 56-57; Schiller,
1937: 408-409 (descr., syn.), figs 450a-b (in subgenus
Euceratium, section Platycornia Jorgensen, 1911);
Dakin & Colefax, 1940: 60, fig. 71; Graham & Bron-
ikovsky, 1944: 36-37 (ecol,, etc.), figs 19C-H, chart 35,
text-table 37, appendix-table 40; Kiselev, 1950: 238
(inkey), 252, fig. 426 (descr., refs); Massuti & Marga-
lef, 1950: 58 (in subgenus Euceratium, section Platy-
cornia), fig. 110; Gaarder, 1954b: 15; Wood, 1954: 270
(in key), 297-298 (descr., distrib., syn.), text-fig. 226;
Trégouboff & Rose, 1957: 115, pl. 26, figs 8-9; Lépez,
1966 : 330 (in subgenus Euceratium), 422 (in key), text-
figs 2 (17=18), 17-18; Sournia, 1966: 465, table I (varie-
ties and transitional stages); Sournia, 1967: 453456
(status, var., distrib., refs & syn., etc.), text-fig. 78;
Halim, 1967: 724 (ecol.), pl. III, fig. 42; Subrahman-
yan, 1968: 12 (in key), 58-60 (descr., distrib., refs &
syn.), 89, text-figs 108-109; Taylor 1974: 198 (N.Z.
records listed and noted (p. 200) that "Ostenfeld
(1931) considered this to be a tropical form which
becomes C. compressum Granin cool water"); Travers
& Travers, 1975: 266; Dodge, 1982a: 224 (in key), 234
(descr., etc., cf. with C. compressum), figs 29H-];
Dowidar, 1983: 17, pl. VI, fig. 6; Taylor, 1987d: 453.

Ceratium porrectum Karsten, 1907

Karsten, 1907: 51, figs 6a-b; Jorgensen, 1911: 32
(in key), 34-35 (descr., distrib., etc., refs & syn.), 106,
pl. III, figs 63-64; Schiller, 1937: 389-390 (descr.,
etc.), fig. 427a (in subgenus Euceratium, section Tri-
pos); Wood, 1954 : 270 (in key), 287 (descr., distrib.),
text-fig. 207; Cassie, 1961: 18 (N.Z. record from off
New Plymouth); Soumia, 1967: 427 (distrib., refs &
syn.), text-fig. 46; Subrahmanyan, 1968: 11 (in key)
37, 38 (descr., refs & syn.), text-fig. 61, Taylor, 1974:
198 (record of Cassie (1961) listed); Taylor, 1976:
77-78 (var., refs), pl. 19, figs 185, 188, Wongrat, 198 :
6,38-39, 67, pl. 1V, figs 1-2, map 8.

Ceratium pulchellum Schréder, 1906

Schroder, 1906b: 358, fig. 27; Jorgensen, 1911: 8,
32 (in key), 33-34 (descr., distrib., refs & syn.), 45,
106, 108, pl. I1I, figs 59-62; Jorgensen, 1920: 50-56
(review of ecol., forms, etc.), text-figs 40-53; Bohm,
1931: 15, 17 (forms and var.), figs 13-15; Nielsen,
1934: 16-17 (ecol., syn.), 35 (table 8) (N.Z. occur-
rence), 52 (table 16) (var.), text-fig 31, map 6; Schiller,
1937: 386-389 (descr., varieties, refs & syn.), text-figs
422a-b (in subgenus Euceratium Gran, section Tripos
Ostenfeld); Graham & Bronikovsky, 1944: 27 (ecol.,
etc.), figs 14B-F, chart 20, text-table 22, appendix-
table 24; Massuti &Margalef, 1950: 58 (in subgenus



Euceratium section Tripos), fig. 97; Wood, 1954: 269
(in key) 286 (descr., distrib., syn.), text-figs 206a;
Trégouboff & Rose, 1957: 116, pl. 25, fig. 15; Curl,
1959: 306, fig. 121; Cassie, 1961: 18, 47 (N.Z. record
from off New Plymouth); Halim, 1963: 498, fig. 22;
Wood, 1963b: 14 (refs); Wood, 1964a: 44 (ecol.);
Wood, 1964b: 554 (ecol.); Klement, 1964: 355, pl. 2,
fig. 3 (dimensions etc.); Cassie, 1966: 577, 584 (Hau-
raki Gulf); Sournia, 1967 : 420-421 (status, refs &
syn., etc.), text-fig. 40; Subrahmanyan, 1968: 11 (in
key), 36-37 (descr., distrib., refs & syn.), 38, text-fig.
60; Steidinger & Williams 1970: 47, fig. 32; Yamaji,
1971:99, pl. 48, fig. 2; Tu & Chiang, 1972: 140, fig. 17;
Taylor, 1974: 196 (N.Z. records listed as C. tripos (O.F.
Muill.) Nitzsch var. pulchellum (Schroder)); Mufioz &
Avaria 1980: 8 (in key), 23-24 (diag., syn.), pl. 5, fig.
1, pl. 10, fig. 5, Dowidar, 1983: 13, pl. I, fig. 10;
Balech, 1988: 140-141 (diag., taxon., distrib., ecol.), pl.
60, fig. 4.

Ceratium ranipes Cleve, 1900

Cleve, 1900: 15, pl. VII, fig. 1, Karsten, 1905b:
148, figs 3b, 3d; Jorgensen, 1911: 61, pl. V], fig. 130
(as C. palmatum (Schroder, 1900) var. ranipeé (Cleve);
Jorgensen, 1920: 82--83, text-fig. 76 (ecol., etc.); B6hm,
1931: 31-35, figs 28-31 (transitional forms); Peters,
1932: 47, fig. 6, pl. 2, figs 12d-e; Nielsen, 1934: 24, 35
(table 8) (N.Z. occurrence), text-fig. 58; Nie, 1936:
61, fig. 27 (as C. palmatum var. ramipes) [sic]; Schiller,
1937: 409- 410 (descr., refs & syn.), text-fig. 451a (in
subgenus Euceratium, section Palmata Pavillard);
Dakin & Colefax, 1940: 60, fig. 72; Graham & Broni-
kovsky, 1944: 37 (ecol., etc.), figs 191-K, 20, 21A, chart
36, text-table 38, appendix-table 41; Kiselev, 1950:
255, fig. 470; Mas-suti & Margalef, 1950: 58 (in
subgenus Euceratium section Palmata), fig. 111;
Wood, 1954: 270 (in key), 299 (descr., distrib., syn.),
text-fig. 227; Trégouboff & Rose, 1957: 115, pl. 26, fig.
10; Yamaiji, 1959: fig. on p. 19 (as C. palmata var.
ranipes); Balech, 1962: 186; Halim, 1963: 498, fig. 26;
Wood, 1964b: 554 (ecol.); Loépez, 1966: 330 (in
subgenus Euceratium) 422 (in key), text-figs 2(19-20),
1-20; Sournia, 1967: 459-460 (distrib., varieties, refs
& syn.), text-figs 81-81; Halim, 1967: 724 (ecol.), pl.
IlI, fig. 44; Wood, 1968: 38 (descr.), fig. 84; Subrah-
manyan, 1968: 12 (in key), 60-61 (descr., distrib., refs
& syn.), text-fig. 110;  Stei-dinger & Williams, 1970:
47, fig. 33; Sarjeant, 1974: 29, fig. 1h; Taylor 1974:
196 (N.Z. records listed, incl. C. palmatum (Schroder);
Carbonell, 1982: 85, pl. 11, fig. 18; Wongrat, 1982: 8,
46-47,67,pl. VI, fig. 1, map 11; Dowidar, 1983:17, pl.
V, fig. 5; Taylor, 1987c: 79; Taylor, 1987d: 453, 454;
Balech, 1988: 142 (diag., taxon., distrib., ecol.), pl. 60,
figs 8-9, pl. 61, fig. 1.
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Ceratium semipulchellum (Jérgensen, 1920)

Jorgensen, 1920: 50, figs 43-44 (as C. pulchellum
forma semipulchellum); Peters, 1932: 39, pl. 4, fig. 20
(as subspecies of C. tripos); Nielsen, 1934: 16, figs
29-30 (as separate species C. semipulchellum); Schil-
ler, 1937: 387, figs 423a-b (syn. etc. as form of C. pul-
chellum Schroder, 1906); Graham & Broniskovsky,
1944 : 27 (as subspecies of C. tripos); Wood, 1954: 286
(as form of C. pulchellum); Subrahmanyan, 1968: 36
(as variant of C. pulchellum); Taylor, 1976: 89, pl. 14,
fig. 150 (as C. pulchellum as a variety of C. tripos and C.
semipulchellum as a form of this variety); Burns &
Mitchell, 1982: 62, fig. 14 (N.Z. specimens, det. fol-
lowing Nielsen); Wongrat, 1982: 5, 36-37, 67, pl. III,
figs 6-7, map 7 (C. tripos var. pulchellum f. semipul-
chellum).

Ceratium setaceum Jérgensen, 1911

Jorgensen, 1911: 12 (in key), 23, pl. II, figs 40-41;
Jorgensen, 1920: 31-33 (review of ecol., etc., refs),
text-fig. 19; Nielsen, 1934: 12, 35 (table 8), text-fig. 16
("Dana" Stn 3650, W. of N.Z.); Schiller, 1937: 373
(descr., refs), text-fig. 411; Graham & Bronikovsky,
1944: 22 (ecol., etc.), fig. 11A, appendix-table 15;
Massuti & Margalef, 1950: 58 (in subgenus Eucera-
tium, section Pentagona), fig. 87, Wood, 1954: 269
(in key), 278 (descr., distrib., syn.), text-figs 194a-b;
Trégouboff & Rose, 1957: 115, pl. 25, fig. 9; Newell &
Newell, 1963: 40, pl. XI, fig. 14, Wood, 1964b: 554;
Sournia, 1967: 407 (refs & syn.); Wood, 1968: 38
(descr.), fig.88; Subrahmanyan, 1968: 11 (in key), 26
(descr., distrib., refs), text-figs 37-38; Tu & Chiang,
1972: 138, fig. 12; Taylor, 1974: 198 (Nielsen's N.Z.
record listed); Taylor, 1976: 63 (refs etc.), pl. 12, figs
114-115; Burns & Mitchell, 1980: 150 (identification
features of N.Z. material), figs 12-13 (SEM); Dodge,
1982a: 225 (in key), 231, fig. 28G.

Ceratium symmetricum Pavillard, 1905

Pavillard, 1905: 52, pl. 1, fig. 4 (C. symmetricum)
52, pl. 1, fig. 6 (as C. coarctatum); Jorgensen, 1911: 44,
pl. V, fig. 94 (as C. gracile Gourret, 1884 var. sym-
metricum); Nielsen, 1934: 19 (ecol., syn.), 36 (table 8)
(N.Z. occurrence), 54 (table 20) (var.), text-figs 40-41,
map 7; Schiller, 1937: 401-402 (descr., refs & syn.),
text-figs 441a-d (in subgenus Euceratium, section Tri-
pos); Graham & Bronikovsky, 1944: 29-30 (ecol.,
etc.), figs 15H-L, chart 24, text-table 26, appendix-
table 28; Massuti & Margalef, 1950: 58 (in subgenus
Euceratium, section Tripos), fig. 103; Wood, 1954:
270 (in key), 292-293 (descr., distrib., syn.), text-figs
217 a-c; Trégouboff & Rose, 1957: 115, pl. 26, fig. 3;
Cassie, 1961: 18, 47 (N.Z. record from off New Ply-
mouth); Halim, 1963: 498, fig. 25; Wood, 1964a: 44



(ccol); Wood, 1964b: 554; Lopez, 1966: 330 (in
subgenus Euceratium), 422 (in key), text-figs 2 (29-30)
29-30; Sournia, 1967: 432-434 (status, varieties, refs
& syn. etc.), text-fig. 56; Halim, 1967: 725, pl. [, fig.
13; Wood, 1968: 40 (descr), fig. 89; Subrahmanyan,
1968: 12 (in key), 51-52 (descr., distrib,, refs & syn),
text-figs 89-92; Steidinger & Williams, 1970: 47, fig.
34, Soumia, 1973: 13; Taylor, 1974: 198 (N.Z.
records listed), 200 (notes that Nielsen (1934) and
Schiller (1937) considered this to include C. gracile
(Gourr))); Taylor, 1976: 87-88 (var., refs), pl. 15, figs
152-154, 156; Dodge, 1982a: 227 (in key), 235, fig.
30G; Andreisetal., 1982: 227, fig. 13 (thecal surface);
Dowidar, 1983: 14 (varieties discuss.), pl. IV, fig. 5, pl.
VI, fig. 1, Balech, 1988: 143 (diag. etc.).

Ceratium teres Kofoid, 1907

Kofoid, 1907: 308, pl. 29, figs 34-36; Jorgensen,
1911: 12 (in key), 21-22 (descr., distrib.), 106, pl. I,
figs 34-35; Jorgensen, 1920: 28-31 (review of ecol.,
etc, refs), text-fig. 18; Bohm, 1931: 12, fig. 9d; Niel-
sen, 1934 : 11, 35 (table 8) (N.Z. occurrence), text-fig.
14; Schiller, 1937: 372, text-figs 409a-b (in subgenus
Biceratium, section Pentagona); Graham & Broni-
kovsky, 1944: 21 (ecol, etc), figs 11B--D, chart 11,
texttable 23, appendix-table 11, Massuti & Mar-
galef, 1950: 58 (in subgenus Euceratium, section Pen-
tagona), fig. 86; Wood, 1954: 269 (in key), 277-278
(descr., distrib., syn), text-fig. 193; Trégouboff &
Rose, 1957: 115, pl. 25, fig. 8; Cassie, 1960a: 169 (E.
of N.Z.); Cassie, 1961: 18,47 (N.Z. localities); Halim,
1963: 496, fig. 5; Wood, 1964a: 44-45 (ecol.); Wood,
1964b: 555 (ecol.); Lopez, 1966: 330 (in subgenus
Biceratium), 352-355, 371, 415416, 421 (in key), 424,
text-figs 2(8), 8, 64-67, 91, table 7; Sournia, 1967:
405-406 (distrib., refs & syn.), text-fig. 28; Wood,
1968: 40, (descr.), fig. 90; Subrahmanyan, 1968: 11
(in key), 24 (descr., distrib., refs), text-figs 34-35;
Steidinger & Williams, 1970: 28 (in key), 47, figs 35a-
b; Taylor, 1974: 198 (N.Z. records listed); Taylor,
1976: 63-54 (identif., refs, etc.), pl. 12, fig. 110, pl. 40,
fig. 484; Taylor, 1978: 217 (Leigh records); Burns &
Mitchell, 1980: 150, 153 (identif. features of N.Z.
material), fig. 15 (SEM); Dodge, 1982a: 225 (in key),
230, fig. 28]; Carbonell, 1982: 79 (refs etc.); Wongrat,
1982: 3,28-29, 66, pl. ], fig. 10; Dowidar, 1983: 11, pl.
I, fig. 3; Gaines & Elbrichter, 1987: 259; Balech, 1988:
131 (diag., distrib., ecol.), pl. 56, fig. 7.

Ceratium trichoceros (Ehrenberg, 1859) var. con-
trarium (Gourret, 1883)
Gourret, 1883: 31-32, pl. 3, fig. 51 (as C. tripos var.
contrarium); Pavillard, 1905: 53, pl. 2, fig. 1, Jorgen-
sen, 1911: 76 (descr., etc., as C. tripos var. contrarium,

in syn. of C. inflexum (Gourret, 1883), pl. IX, figs 160-
161; Jorgensen, 1920: 93-95 (review of ecol, etc, as
C. contrarium), text-fig. 84; BOhm, 1931: 40, table 4;
Peters, 1932: 50, fig. 23, pl. 2, fig. 10c (C. contrarium),
51, fig. 25, pls 1, 4, figs 3a-c, 17a (C. trichoceros); iiel-
sen, 1934: 27, 35 (table 8), 53 (table 24) (var.), 55-57
(table 23) (var.), text-fig. 67, map 6 (N.Z. occurrence
as C. contrarium); cf. Dakin & Colefax, 1940: 60, fig. 73
(C. trichoceros); Graham & Bronikovsky, 1944: 40
(ecol., etc.), figs 22E, 24 A-B, chart 41, text-table 43,
appendix-table 46 (cf. also C. trichoceros, pp. 40-41,
fig. 22B); Crawford, 1949: 174 (Cook Strait record as
C. trichoceros); Wood, 1954: 271 (in key), 311 (syn,,
etc), text-fig. 239b; Trégouboff & Rose, 1957: 116, pl.
26, fig. 18 (as C. contrarium); cf. Yamaji, 1959: fig. on
p- 114 (C. trichoceros); Cassie, 1961: 18, 47 (N Z.
record from Foveaux Strait as C. trichoceros var. con-
trarium); Mulford, 1963: 87; Halim, 1963: 499, fig.
30; Wood, 1963b: 15 (refs); Wood, 1964a: 38 (ecol., C.
contrarium), 555 (ecol., C. trichoceros); Klement, 1964:
358, pl. 3, fig. 5 (features, dimensions, etc.); Cassie,
1966: 577, 583 (Hauraki Gulf); Loépez, 1966: 333 (in
subgenus Euceratium), 423 (in key), text-fig. 2(46), 46;
Davis & Steidinger, 1966: 1-3 (identif.); Soumnia,
1967: 472-473 (distrib., refs & syn.), text-fig. 89;
Halim, 1967: 716 (ecol. as C. contrarium (Gourret);
Steidinger et al., 1967: pl. V], fig. 5; Balech, 1968: pl.
11, map 5 (N.Z. records, as C. contrarium); Wood
1968: 26 (descr.) fig.49; Subrahmanyan, 1968: 12 (in
key), 82-83 (descr., distrib., detailed syn.), text-fig.
148; Dragovich, 1969: fig.4a (as C. contrarium (Gour-
ret)); Steidinger & Williams, 1970: 47; Yamaji, 1971:
103, pl. 50, fig. 2; Tu & Chiang, 1972: 141, fig. 20;
Taylor, 1973: 163, fig. 4a (ecol.); Taylor, 1974: 197
(Nielsen's N.Z. records listed under full species, C.
contrarium); Taylor 1976: 75-76 (var., refs), pl. 12, fig.
117, pl. 21, fig. 210; cf. Mufioz & Avaria, 1980: 8,
33-34 (diag., syn.), pl.8, fig. 1; cf.Shimetal., 1981:75,
pl. X1V, figs 48a-b; Bumns & Mitchell, 1982a: 62, 64,
fig. 15 (N.Z. specimen, taxon. comments); cf. Dodge,
1982a: 226 (in key, C. trichoceros), 236, fig. 31F; Car-
bonell, 1982: 82, pl. |, fig. 9 (as C. contrarium Gourret,
incl. C. inflexum Gourret, discuss. etc.), 84 (C. tricho-
ceros incl. forma crypticum cf. Taylor, 1976: 75 etc.);
Dowidar, 1983: 18-19, pl. I1I, fig. 7, pl. V, fig. 1; cf.
Fornshell et al., 1984: 15-27 passim (distrib. pattern/
satellite temperature-imagery); Balech, 1988: 151
(diag., taxon., distrib., ecol,, as C. contrarium), pl. 66,
fig. 5.

Ceratium tripos tripos (O.F. Miiller, 1776)

Miiller, 1776 {1781]: 206 (Cercaria); Miiller, 1786:
136, pl. XIX, fig. 22; Nitzch, 1817: 4; Ehrenberg,
1833: 272; Ehrenberg, 1834: 165, pl. 2, figs 1a-e, g-h




(not f); Schiitt, 1896: 20-21 (descr.), text-figs 13, 18 A-
C, 28A-D; Lemmermann, 1899: 315 (N.Z. record
from French Pass), 325, 326, 345; Pavillard, 1905: 50,
pl. I, figs 5,7; Karsten, 1905b: 140 et seq. (review of
forms, incl., p. 140, C. tripos limulus (Gourret), g.v.,
gracile (Gourret), balticum Schiitt, sinistra Gourret;
p- 141, pl. XX [1], figs3—4, azoricum Cleve, q.v.; p. 142,
brevis Ostenfeld, arietinum, pl. XX [1], figs 6a-d g.v.;
symmetricum Pavillard, q.v., lunula Schimper, arcu-
atum Gourret, atlantica Gourret, pl. XX [1], g.v., etc.);
Karsten,1907 : 404-414 (review, statusof forms, etc.),
pls XLVIII-XLIX [XIV-XV]; Paulsen, 1908: 73 (in
key), 77-80 (descr., varieties, refs), text-figs 102-107;
Jorgensen, 1911: 1-5, 30, 32, 35, 90, 98, 103, 106, 108,
pl. I, figs 1-2, pl. IV, figs 65-79 (and sce index p. 117
for varieties and forms); Jorgensen, 1920: 47-50, text-
figs 33-39 (review of ecol,, forms, etc.); Lebour, 1925:
148-150 (descr., varieties, distrib., etc., refs), text-figs
46b-d, pls XXXIla-c, XXXIII; Martin, 1929: 30, pl. VII,
fig. 7, B6hm, 1931:15, fig.12; Peters, 1932: 37, 39,
figs 5,7, 13, pls 1, 3, figs 5a-b, 15d, 16b; Nielsen, 1934:
17,35 (table 8) (N.Z.occurrence), text-figs 32-33, map
9; Lebour in Russell & Yonge, 1936 : pl. 40, fig. 2
(coloured); Schiller, 1937: 382 (descr., varieties, refs
& syn), text-figs 384-385, 42la-e (in subgenus
Euceratium Gran); Dakin & Colefax, 1940: 60, text-
fig. 74, Graham & Bronikovsky, 1944: 25-26 (forms,
ecol,, etc.); Kiselev, 1950: 238 (in key), 246 (descr.,
forms, refs), fig. 428; Massuti & Margalef, 1950: 58 (in
subgenus Euceratium, section Tripos subspecies
genuinum Pavillard, incl. var. atlanticum Ostenf.), fig.
99; Wood, 1954: 270 (in key), 284-285 (descr.,
distrib., syn., etc.); Davis, 1955: fig. 195; Hardy,
1956: pl. I, fig. 16 (coloured), pl. II; Trégouboff &
Rose, 1957: 116, pl. 25, fig. 14; Yamaiji, 1959: fig.on
p- 26, fig. on p. 116; Cassie, 1960a: 169 (E. of N.Z.);
Cassie, 1961: 18, 47 (N.Z. localities); Fraser, 1962:
frontisp., fig. 43, pl. VII, fig. 15, pl. IX; Newell &
Newell, 1963: 40, pl. XII, fig. 3; Cassie, 1963: 8 (table
2) (S. of N.Z.); Mulford, 1963: 85-86 (ecol.); Wood,
1963b: 16 (refs); Wood, 1964a: 45 (ecol.); Wood,
1964b: 555 (ecol.); Klement, 1964: 355 (dimensions,
etc); Stosch, 1964: 144 et. seq., text-figs 3-5 (sexual
reprod.); Barthetal., 1965: 1-12 (biogeography), figs;
Cassie, 1966: 583 (Hauraki Gulf); Sournia, 1966: 464,
table I (varicties and transitional stages); Sournia,
1967:416-424 (review of status, varieties, distrib., refs
& syn,, etc.), table 2; Halim, 1967: 725-726 (ecol.);
Wood, 1968: 41 (descr.), fig. 92; Toriumi, 1968: 1-6;
Subrahmanyan, 1968: 11 (in key), 35-36 (descr., dis-
trib., refs & detailed syn.), 37, 37, 40, text-fig. 59, pl.
III, figs 17-18 (includes in syn. the following form:
Ceratium tripos atlanticum Ostenfeld, 1903: 583-584,
figs 132-133; Karsten, 1905b: 143 (status, etc.), pl. XX
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[17], fig. 16; Paulsen, 1908: 78, textfig. 102; Jorgen-
sen, 1911: 36-37, pl. 1V, figs 69-73 (descr.); Jorgensen,
1920: 46, 47, 38, figs 33-36 (ccol,, etc.); Nielsen, 1934:
17 (ecol., var., etc.), 37 (table 9) (N.Z. occurrence), 52
(table 17), text-figs 32-33, map 7; Schiller, 1937 384,
fig. 421a (descr.); Graham & Bronikovsky, 1944: 26
(ecol, etc), figs 13E-K, chart 18, text-table 20,
appendix-table 22;  Kiselev, 1950: 246, fig. 440;
Gaarder, 1954: 16, Wood, 1954: 285, text-fig. 205a;
Lopez, 1955: 131-159 (allometric var.); Lopez, 1966:
330 (in subgenus Euceratium), text-fig. 2(33), 33, pl. 2,
fig. 3, Sournia, 1967: 418-420 (status, distrib., refs &
syn.), text-fig. 43; Halim, 1967: 725, pl. 1I, fig. 26);
Steidinger & Williams, 1970: 47, fig. 37a-b; Wall &
Evitt, 1975: 14-44 passim, text-fig. 2.4, pl. 2, figs 10-44
(comparison of morphology and phylogeny with
Cretaceous fossils); McGowan, 1971: fig. 1.9 (distrib.
in Pacific, after Graham & Bronikovsky, 1944); Rei-
necke, 1971: figs 1C-D, G-H (heteromorphic chain);
Lanigan, 1972: 170, fig. on p. 175 (Hauraki Gulf);
Sournia, 1973: 14-15; Hermosilla, 1973: 61 (in key),
65 (descr., etc)), pl. 33, fig. 5; Taylor, 1973: 491 (Hau-
raki Gulf ecol.); Sarjeant, 1973: 4, figs 1c-d; Taylor,
1974: 198 (N.Z. records listed as C. tripos var. tripos
(incl. var. atlanticum Ostenf.) "Widely distributed 27
records" and as C. tripos var. pulchellum, and see
"taxonomic comment 27" (p. 200) — "This is highly
variable and Wood (1954) has found intergrades with
C. pulchellum. Subrahmanyan (1968), however, says
that the two species are distinct".); Drebes, 1974b:
148 (descr)), fig. 130; Travers & Travers, 1975: 266,
Wetherbee, 1975: 58-88, 3 text-figs, 13 pls; Taylor,
1976: 88-89 (taxon., var., refs), pl. 14, figs 147, 149-
151, pl. 16, figs 168-170; Milstein et al., 1977: 1 et seq.
(blooms/lethal effects); Dodge, 1977: 334; Malone,
1978: 1-14 (bloom, causes and consequences), figs
1-17; Taylor, 1978: 217 (Goat Is Bay, Leigh, records);
Taylor & Durbin, 1978: 221 (Whangateau Harbour,
Sept. 1968); Mahoney & Steimle, 1979: 225-230
(mass mortality effects); Mufioz & Avaria, 1980: 7 (in
key), 20-21, pl. 4, fig. 2, pl. 9, fig. 2, pl. 13, fig. 4;
Staker & Bruno, 1980: 167-172 passim (diurnal
migration); Maruyama, 1981: 328-336, 32 figs (flagel-
lar motion);  Shim et al., 1981: 75-76, pl. X1V, figs
47a-b; Andreis et al., 1982: 226, figs 9-10 (thecal
surface); Burns & Mitchell, 1982a: 64, figs 16-21 (N.Z.
samples, 3 different morphological forms of C. tripos
var. atlanticum Ostenfeld (figs 16-17), C. tripos var.
subsalsum Ostenfeld (figs 18-19), and C. tripos f.
balticum (figs 20-21); Dodge, 1982a: 227 (in key),
234-235 (descr., etc.), figs 30A-D; Carbonell, 1982:
88 (refs etc.), pl. I, fig. 10; Dowidar, 1983: 13 (vari-
ations incl. atlanticum (Ostenfeld) and semipulchellum
Jorgensen), pl. II, fig. 9; Han & Yoo, 1983b: 58-59




(descr., refs, etc.), pl. VIII, fig. 8; Fornshell etal., 1984:
15-27 passim (distrib. pattern/satellite temperature-
imagery); Villar & Huerta, 1985: 81-85 (red tide);
MacKenzie & Gillespie, 1986: 377 (table 3 : Tasman
Bay); Plinski & Jézwiak, 1986: 47-53 (dimensions
related to salinity and temperature) 77-83; Boulding
& Platt, 1986: 199 (photosynthesis); Taylor, 1987: 5;
Taylor, 1987b: 41, 42, 80; Dodge, 1987: 93 (ultra-
structure); Prézelin, 1987: 195 (photosynthesis);
Gaines & Elbrachter, 1987: 259 (nutrition); Levan-
dowsky & Kaneta, 1987: 360, 365-368, 383; Taylor,
1987d: 408, 440, 445, 446, 461, 471, 474; DPfiester &
Anderson, 1987: 612, 624 (reprod.); Balech, 1988:
138-139 (diag., distrib., ecol.), pl. 58, figs 1-6; Subrah-
manyan & Bhavanarayana, 1989: 251 (distrib., etc,
pollution).

Ceratium sp. Brewin, 1952
Brewin, 1952: 619 (Otago Harbour).

Family CERATOCORYIDAE/
CERATOCORYACEAE
Genus Ceratocorys Stein, 1883

Ceratocorys gourreti Paulsen, 1930

Paulsen, 1930: 36, 38; Schiller, 1937: 446-447
(descr., syn., etc.), text-fig. 488B; Wood, 1954: 314-
315 (descr., distrib., syn), text-figs 244a-b; Trégouboff
& Rose, 1957: 117, pl. 27, fig. 5; Cassie, 1961: 18, 48
(N.Z. record from off New Plymouth); Wood, 1968:
42 (descr.), fig. 96; Sournia, 1973: 16 (listed); Taylor,
1975: 198 (Cassie's (1961) record listed); Gopinathan
& Pillai, 1974: 845 (syn.), pl. IB; Taylor, 1976: 90-91
(features, refs), pl. 26, figs 274, 277; cf. Chen, 1981:
91-99 (thecal morphology); Sournia, 1986: 77 (ge-
neric diag.); Andreis et al., 1982: 227, fig. 16 (thecal
surface); Balech, 1986: 195 (diag., taxon., distrib.), pl.
80, figs 4,5,7 & 8.

Family CLADOPYXIDAE/CLADOPYXIDACEAE
Genus Cladopyxis Stein, 1883

Cladopyxis spinosa (Kofoid, 1907)

Kofoid, 1907: 194, pl. 11, fig. 66 (Acanthodinium);
Schiller, 1937: 469-470, text-fig. 539 (descr.); Rampi,
1950: 10-11, text-fig. 20 ("Dana” Stn 3650, off N.Z.);
Trégouboff & Rose, 1957: 118-119 (generic defin-
ition); Wood, 1968: 44 (descr.), fig. 103; Taylor, 1974:
198 ("Dana" record listed); Taylor, 1976: 93-94 (com-
parison with C. brachiolata Stein following Gaarder's
(1954: 17) suggested syn.); Sournia, 1986: 75-76
(generic diag.).
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Family GLENODINIIDAE/GLENODINIACEAE
Genus Glenodinium Ehrenberg, 1837

Glenodinium sp. Taylor, 1973
Taylor, 1973: 491 (Hauraki Gulf ecol.).

Glenodinium sp. Taylor, 1978
Taylor, 1978: 217 (Leigh record, Oct. 1968).

Family GONYAULACIDAE/
GONYAULACACEAE
* Genus Gonyaulax Diesing, 1866

Gonyaulax alaskensis Kofoid, 1911

Kofoid, 1911: 249, pl. X1V, fig. 32, pl. XVII, figs
45-46; Wailes, 1928: 3, pl. 3, fig. 29; Schiller, 1937:
304-305 (descr.), text-figs 315a-d; Rampi, 1943b: 325
(descr.), text-fig. 10; Kiselev, 1950: 217 (in key), 225
(descr.), figs 393a-b; Wood, 1954: 257 (in key), 264
(descr., distrib.), text-fig. 176; Cassie, 1960a: 169 (E.
of N.Z.); Cassie, 1961: 18 (N.Z. localities); Cassie,
1963: 8 (table 2); Hermosilla, 1973: 56-57 (descr.,
etc.), pl. 30, figs 1-18; Taylor, 1974: 196 (Cassie's 1960
records listed); Dodge, 1982a: 207 (in key), 207-208
(descr. etc.), fig. 25K.

Gonyaulax diegensis Kofoid, 1911

Kofoid, 1911: 217, pl. 13, figs 21-24, pl. 16, fig. 40;
Schiitt, 1895: pl. 9, figs 34, 1-2 (as Gonyaulax spinifer)
Lebour, 1925: 95 (descr.), pl. XIII, figs 5a-b; Schiller,
1937: 281-282 (descr., etc.), text-figs 285a-i; Rampi,
1943: 319 (descr.), text-fig. 1; Kiselev, 1950: 217 (in
key), 220 (descr.), figs 389a-c (descr.); Wood, 1954:
257 (in key), 259 (descr., distrib. — G. diegensis, G.
spinifera and G. digitale suggested as forms of the
same species), text-fig. 164;  Cassie, 1961: 18, 48
(N.Z. record from Hawke Bay); Wood, 1964b: 558;
Halim, 1967: 730, pl. 1V, fig. 51, Wood, 1968: 58
(descr.), fig. 148; Steidinger & Williams, 1970: 31 (in
key), 50, figs 59a-b; Taylor, 1974: 196 (Cassie's 1961
record listed); Taylor, 1976: 100-101 (features, refs),
pl. 35, fig. 400; Dodge, 1982a: 207 (in key), 208
(descr., etc.), fig. 26G; Bumns & Mitchell, 1983: 52-
56, fig. 10 (N.Z. specimens); Withers, 1987: 324, 327,
335, 341 (sterols); Levandowsky & Kaneta, 1987: 377
(behaviour); Balech, 1988: 166-167 (diag., taxon., dis-
trib., ecol.), pl. 74, fig. 10.

* See new generic diagnoses by Sournia (1986: 81-82),
Balech (1988: 165) and Dodge (1989: 281).




Gonyaulax digitale (Pouchet 1883)

Pouchet, 1883: 443, pls 18-19, fig. 14 (Protoperidin-
ium); Schiitt, 1895: pl. 9, figs 34, 1-2; Paulsen, 1907:
8, fig.6; Paulsen, 1908: 28-29, fig. 37 (as G. spinifera,
fide Lebour, 1925: 92); Kofoid, 191 : 214-217 (syn.),
pl. 9, figs 1-5; Lebour, 1925: 92 (descr.,distrib. ), text-
fig. 28a; Schiller, 1937: 283-284 (descr., refs & syn.),
text-figs 28a-k; Rampi, 1943b: 319-320 (descr.), text-
figs 6-9; Kiselev, 1950: 217 (in key), 200-221 (descr.,
refs), figs 382, 390a-b; Massuti & Margalef, 1950: 62
(in key), fig. 30; Wood, 1954: 257 (in key), 259 (descr.,
distrib., refs & syn.), text-fig. 165; Trégouboff &
Rose, 1957: 112, pl. 24, fig. 1; Cassie, 1960b: 328 (?)
spores in NZOI Stn C201, red-water bloom, Cook
Strait); Cassie, 1963: 8 (table 2) (S. of N.Z.); Wood,
1964b: 558 (ecol.); Wall & Dale, 1968: 269 (resting
spores), pl. 1, figs 1-5, pl. 3, figs 1-2; Wood, 1968: 58
(descr.), fig. 149; Steidinger & Williams, 1970: 31 (in
key), 50, figs 60a-b; Reid, 1972: 939-944 passim, table
1 (cyst as Spiniferites bentori (Rossignol)); Sarjeant,
1974: 44-45 (encystment), text-fig. 17, frontis. fig. 3;
Drebes, 1974b: 143 (descr., as G. digitalis), figs 125b-c;
Dodge, 1982a: 207 (in key), 208, 210 (descr., etc.), fig.
26A, pl. VI, figs c-d; Andreis et al., 1982: 227, fig. 25
(thecal surface); Harland, 1983: 333, 386, text-fig. 10,
pl. 4, figs 3—4 (cyst, distrib. etc. as Spiniferites bentori
(Rossignol)); Burns & Mitchell, 1983: 52, figs 8-9 (2
N.Z. specimens, estuarine and coastal marine eco-
type of same species, G. spinifera is "therefore prob-
ably a junior synonym of G. digitale"); Baldwin, 1987:
547,fig.7 (as G. cf. G. digitalis, Marlborough Sounds:
"... the cysts isolated did not exhibit the bifurcate and
trifurcate processes commonly associated with Gony-
aulax digitale cysts (Dodge, 1982a)"); Taylor, 1987c:
76; Sweeney, 1987: 270; Balech, 1988: 166 (diag.,
taxon., distrib., ecol.), pl. 74, figs 7-9.

Gonyaulax grindleyi Reinecke, 1967

Reinecke, 1967: 157-160, text-figs 1A-D, 1-3, pl. 1;
Stosch, 1969a: 536-537 (transfer of "organism known
under the name of Protoceratium reticulatum (Clap. &
Lachm.) ... into the genus Gonyaulax; its correct name
is G. grindleyi (Reinecke, 1967)."); includes also —
Bergh, 1882: 242-244, pl. 14, fig. 36 (as Protoceratium
aceros); Bitschli, 1885: 1007, pl. 52. fig. 2, Paulsen,
1904: 24, fig. 10 (as Peridineum subinerme n.sp.) [.v.];
Paulsen, 1907: 18, figs 26-27 (as P. subinerme Paulsen
— also the following refs — Paulsen, 1908: 40 (in
key), 60-61 (descr.), text-figs 78a-f; Lebour, 1925:
114-115 (descr., distrib., refs), pl. XXII, figs 2a-f;
Schiller, 1937: 243-245 (descr., refs & syn.), text-figs
244a-c; Braarud, 1945: 15, text-fig 6, pl. 4, figs a-k (as
Protoceratium aceros); Wood, 1954: 228 (in key), 254
(descr., distrib., syn., as P. subinerme), text-fig. 151;
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also as P. subinerme — Trégouboff & Rose, 1957:111;
Cassie, 1961: 20, 49 (N.Z. localities); Cassie, 1963: 9
(table 2) (S. of N.Z., TAE Stn 408); Wood, 1964b: 566
(ecol.); Halim, 1967: 748 (ecol.), pl. VI, fig. 84, pl. VII,
fig. 85, Wood, 1968: 109 (descr.) fig. 330; Stosch,
1968: 558-568; Stosch, 1969: 569-577; Grindley,
1970: 1-15 passim (blooms, toxicity, etc.); Grindley &
Nel, 1970: 36-58 (red-water and mussel poisoning);
Balech, 1971: 161-162 (descr., etc.), pl. XXXV, figs
670-676 (as G. grindleyi; but see also pp. 91-92, pl.
XV, figs 249-252, pl. XVI, figs 252-257 (as P. sub-
inerme Paulsen); Drebes, 1974b: 143 (descr.), fig. 127;
Travers & Travers, 1975: 266; Dale, 1976: 53, etc.,
table II (taxon. correlation with cysts); Taylor, 1976:
109 (discuss. re identity with P. reticulatum); Horst-
man, 1981: 71-88 passim (red-water outbreak, shell-
fish poisoning etc. off South Africa); Dodge, 1982a:
207 (in key), 210-211 (descr., syn. etc.), figs 25 G-I, pl.
VI, fig. b; Harland, 1983: 330, 386 (cyst, distrib. etc. as
Operculodinium centrocarpum (Deflandre & Cook-
son)), text-fig. 6, pl. 43, figs 9-10; Han & Yoo, 1983b:
54-55 (descr., refs etc.), pl. VI, figs 10-11; Dodge &
Lee, 1985: 34, fig. 49; MacKenzie & Gillespie, 1986:
388 (table 3 : Tasman Bay); Baldwin, 1987: 545-547,
figs 4-5 (descr. of motile cells etc., distrib., Marl-
borough Sounds); Taylor, 1987d: 445, 446, 460, 476
(G. grindleyi); Withers, 1987: 324, 341, 342 (sterols,
Protoceratium reticulatum); Pfiester & Anderson, 1987:
618; Balech, 1988: 169 (diag., taxon., distrib., ecol.),
pl. 77, figs 1-5; Hallegraeff, 1988: 73, 74 (SEM photos
— cyst as Operculodinium centrocarpum); Dodge,
1989: 278 (junior synonym of Protoceratium reticula-
tum).

Gonyaulax hyalina Ostenfeld & Schmidt, 1902

Ostenfeld & Schmidt, 1902: 172, fig. 24; MacKen-
zie & Gillespie, 1986: 388 (table 3 : Tasman Bay [first
N.Z. record)).

Gonyaulax inflata (Kofoid, 1907)

Kofoid, 1907: 168-169, pl. 2, fig. 15 (Steiniella);
Kofoid, 1911: 202, 204; Schiller, 1937: 308 (descr.),
text-fig. 319; Rampi, 1950: 7-8, fig. 2 ("Dana" Stn
3651, off N.Z.); Balech, 1962: 157-159 (detailed
descr.), pl. XXII, figs 343-348; Taylor, 1974: 196
("Dana" record listed); Taylor, 1976: 103-104 (fea-
tures, refs), pl. 36, fig. 417.

Gonyaulax minima Matzenauer, 1933

Matzenauer, 1933: 450, fig. 17; Schiller, 1937:
287, text-figs 291a-b, 292c-e; Kiselev, 1950: 217 (in
key), 221, figs 383 a-d; Wood, 1954: 257 (in key), 264-
265 (descr., distrib., syn.), text-fig. 179; Cassie, 1963:
8 (table 2) (S. of N.Z.); Wood, 1964b: 559; Wood,



1968: 59 (descr.), fig. 153; Sournia, 1973: 33 (listed);
Burns & Mitchell, 1983: 51-52, figs 1-3 (N.Z. speci-
mens).

Gonyaulax monacantha Pavillard, 1916

Pavillard, 1916: 21, pl. 1, fig. 78; Schiller, 1937:
287-288 (descr.), text-fig. 293; Rampi, 1943b: 320-
321 (descr.), text-fig. 2; Massuti & Margalef, 1950:
62, fig. 129; Wood, 1954: 257 (in key), 260-261
(descr., distrib.), text-figs 169a-b; Trégouboff & Rose,
1957: 112, pl. 24, fig. 2; Cassie, 1961: 18, 48 (N.Z.
record from Foveaux Strait); Wood, 1964b: 559
(ecol.); Wood, 1968: 60 (descr.), fig. 155; Saifullah
& Hassam, 1973: 145, fig. 3; Taylor, 1974: 195
(Cassic's 1961 record listed); Taylor, 1976: 105 (fea-
tures, refs & syn.), pl. 35, fig. 402; Shimet al., 1981:
71-72, pl. IX, fig. 31; Andreisetal., 1982: 227, fig. 22
(thecal surface).

Gonyaulax polyedra Stein, 1883

Stein, 1883: 13, pl. 4, figs 7-9; Schiitt, 1896: 21
(descr.), fig. 29; Paulsen, 1907: 7, fig. 5; DPaulsen,
1908: 28 (in key), 31-32 (descr., refs), text-fig. 40;
Kofoid, 1911: 238, 244-245 (incl. injury to benthic
species, discolouration etc., syn.), pl. 12, figs 16-20,
pl. 14, figs 28-29, 31, pl. 17, fig. 43; Lebour, 1925: 97
(descr., distrib.), pl. XIV, figs 3a-d; Lebour in Russell
& Yonge, 1936: pl. 40, fig. 4 (coloured); Schiller,
1937: 291-292 (descr., refs), text-figs 299a-f; Rampi,
1943b: 321-323 (descr.), text-fig. 14; Santos-Pinto,
1949: 94-96 (red-water bloom); Kiselev, 1950: 217
(in key), 222 (descr., refs), figs 386a-g; Massuti &
Margalef, 1950: 62, fig. 131; Nordli, 1951: 207-212
(resting spores); Hayes & Austin, 1951: 530-541;
Wood, 1954: 257 (in key), 261 (descr., distrib.), text-
figs 171a-b; Haxo & Sweeney, 1955: 415-420 (bio-
luminescence), figs 1-2; Hastings & Sweeney, 1957:
209-225, figs (luminescent reactions); Sweeney &
Hastings, 1957: 115-128 (luminescence diurnal
rhythm); Trégouboff & Rose, 1957: 112, pl. 24, fig. 3;
Brongersma-Sanders, 1957: 981, 983; Sweeney &
Hastings, 1958: 217-224 (cell division); Hastings &
Sweeney, 1958: 440-458 (diurnal rhythm of lumines-
cence, ref)s, figs 1-10; Sweeney et al., 1959: 285-299
(effects of light on luminescence); Hastings & Swee-
ney, 1959: 567-584 (bioluminescence); Sweeney,
1960: 145-148; Cassie, 1960a: 169 (E. of N.Z.);
Cassie, 1961: 18, 20, 48 (N.Z. localities); Schradie &
Bliss, 1962: 214-221 (cultivation and toxicity), figs;
Bode et al., 1963: 913-915 (luciferin activity); Reish,
1963: 265-270 (mass-mortality effects, refs); Swee-
ney, 1963: 177-181; Bode & Hastings, 1963: 488-499
(bioluminescence system); DeSa, 1964: thesis (dis-
covery etc., bioluminescent particles); Russell, 1965:
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265 (table I) (toxic nature); Hand et al., 1965: 90-101
(swimming rates), figs 1-6; Halstead, 1965: 160 (toxic
nature; see also Ballentine & Abbott (1957)); Bron-
gersma-Sanders (1957); Price & Tschabold, 1966:
14-15; Reynoldsetal., 1966: 403; Cassie, 1966: 583
(Hauraki Gulf); Bouck & Sweeney, 1966: 205 et seq.
(fine structure of trichocysts), figs 2-5, 10- 16; Patton
etal., 1966: 576-579; Torpey & Ingle, 1966: 1-28 (red
tide, refs, etc.); Soli, 1966: 355-363 (biolumines-
cence); Pattonetal., 1967: 789-790 (food value); Wall
etal., 1967: 84-86 (cultures and resting spores), text-
figs 1-2; Wall & Dale, 1968: 271-272 (resting spores,
refs), pl. 1, figs 17-18, pl. 3, figs 3-6; DeSa & Has-
tings, 1968: 105-122 (bioluminescent particles, char-
acterisation); Wood, 1968: 60 (descr.), fig. 156;
Curtis, 1968: 99-101 (pop. acc. ofrhythms), figs 3.6-
3.7; Dragovich, 1969: 175, text-figs 2a, 7, 8(4); Big-
gley et al., 1969: 96-122 (bioluminescence), 14 figs;
Loeblich, 1969: 870, 892, fig. 7 (cellular covering);
Seliger et al., 1969: 227-232 (photon emission), 2 figs;
Steinger & Williams, 1970: 31 (in key), 51, fig. 63;
Polikarpov & Tokareva, 1970: 66-69 (cellular cycle),
text-figs 1-2; Dodge & Crawford, 1970: 54, 59 (fine
structure), pl. 4, D, table 1: Schmitter, 1971: 147-173
(fine structure), 1 fig., 14 pls; Dodge, 1972: 292
(pusule morphol.); Bush & Sweeney, 1972: 446451
(circadian rhythm of photosynthesis); Gaudsmith &
Dawes, 1972: 123-132 passim (comparative ultra-
structure); Robinson, 1972: 71-82, figs (distrib.);
Anon., 1972: 149-150 (red-tide toxicity); McMurray
& Hastings, 1972b: 1137-1139 (circadian rhythms);
Fogel et al., 1972: 305-317 (bioluminescent particles,
identity); Hamman & Seliger, 1972: 397 (biolumin-
escence); Reid, 1972: 939-944 passim, table 1 (cyst as
Lingulodinium machaerophorum (Deflandre & Cook-
son)); Taylor, 1973: 491 (Hauraki Gulf ecol.); Saiful-
lah & Hassan, 1974: 144-145, fig. 2; Schmitter, 1973
thesis: (bioluminescence); Taylor, 1974: 196 (N.Z.
listing, "widely distributed. 15 records"); Diirr &
Netzel, 1974: 21-41 (fine structure); Sournia 1974:
325-389; Sarjeant, 1974: 29, 75, text-fig. 20a, pls 1-2;
Prakash, 1975: 121-128 (blooms, an overview, refs,
etc.);  Hastings, 1975: 235-248 (bioluminescence,
refs); Wall, 1975: 253 (possibly "multi-specific”); Ep-
pley & Harrison, 1975: 11-22 (physiol. ecol.); Oguri et
al., 1975: 41-46 (red tides); Sweeney, 1975: 225-235
(red tides); Jeffrey etal., 1975: 374- 384 passim (chlo-
roplast pigment patterns); Sweeney, 1976: 451-461
(thecal membranes); Harrison, 1976: 191-209, 6 figs
(nitrate metabolism, refs); Dale, 1976: 53 etc., table II
(taxonomic correlation with cysts); Taylor, 1976:
106-107 (features, refs), pl. 35, fig. 396; Scura &
Jerde, 1977: 579-583 (as fish food); Blasco,1977: 255-
263 (red tide); Taylor, 1978: 217 (Leigh area records);




Maclsaac, 1978: 1-9 (nitrogen uptake cycles); Dale &
Yentsch, 1978: 41-49 (red tide, shellfish poisoning,
refs), 10 figs; Prézelin & Sweeney, 1978: 27-35 (photo-
adaptation); Prézelin & Sweeney, 1979: 101-106
(photosynthesis); cf. Taylor, 1979: 47-56; Diirr,
1979: 55-87, pls 1-11 (thecal growth, and division);
Sweeney, 1979: 37-40; Govindjeeetal., 1979: 405-411
(chlorophyll fluorescence); Dunlap & Hastings, 1981:
10509-10518 (control of luciferase activity); Koba-
yashietal., 1981: 53-57 (cysts), pl.I; Shimetal., 1981:
72, pl. XII, figs 38a-d; Meeson & Sweeney 1982:
241-245 (temperature adaptations, etc.);  Dodge,
1982a: 207 (in key), 211- 212 (descr. etc.), figs 25D-F,
pl. VI, fig. a; Andreis, 1982: 227, fig. 20 (thecal sur-
face); Prézelin, 1982: 129-135, 9 figs (light intensity/
ageing); Harland, 1983: 328-329, 386 (cyst, distrib.
etc. as Lingulodinium machaerophorum (Deflandre &
Cookson)), text-fig. 4, pl. 43, figs 5-6; Burns & Mit-
chell, 1983: 52, fig.7 (N.Z. specimens); Hardingetal.,
1983: 84-85 (refs to photosynthesisetc.); Prézelin &
Matlick, 1983: 141-150 (low-light adaptation);
Sweeney et al., 1983:457-465 (stimulation of biolumi-
nescence); Volknandt & Hardeland, 1984: 493-500,
figs 1-9; Hoffmann & Hardeland, 1985: 39-43 (mem-
brane fluidity and bioluminescence, refs), figs 1-3;
Lalami-Taleb et al., 1985: 159-166 (blooms); Maraso-
vic & Pucher-Petkovic, 1985: 221-223 (eutrophication
effects); Prézelin et al., 1986: 1-12 (photosynthesis);
Balzer, 1986: 440 (bioluminescence/rhythms);
Balech, 1986: 86; Migas, 1986: 3[1] (molluscan toxic-
ity); Rensing, 1986: 5-15; SooHoo et al., 1986: 197-
214 (absorption spectra); Rivkin & Voytek, 1986: 199
et seq. (cell division); Broda et al., 1986: 251-263 (bio-
luminescence); Schroder-Lorenz & Rensing, 1986:
315-323 (protein synthesis); Hastings & Dunlap,
1986: 307-327 (bioluminescence/proteins); Nealson
et al., 1986: 77-83 (ident./bioluminescence); Lalami-
Taleb et al., 1986: 185 (population structure); Bald-
win, 1987: 547, fig. 6 (descr. of cysts etc., distrib.
Marlborough Sounds); Bary & Jenkinson, 1987: 29;
Fraga, 1987:19; Jenkinson, 1987: 47; Andersonetal.,
1987: 340 et seq. (life cycle/effects on); Balch, 1987:
107-118 (metabolism); Boczar & Prézelin, 1987: 805-
812 (proteins); Thorey et al., 1987: 85-89 (cell cycle);
Nicholas et al., 1987: 723-735 (bioluminescence);
Harding et al., 1987: 403-437 (photosynthesis);
Schroder-Lorenz & Rensing, 1987: 7-13 (protein syn-
thesis); Turner et al., 1987: 98-102 (toxins); Taylor,
1987c: 25, 50-53; Dodge, 1987: 93, 95, 105 (ultra-
structure); Rizzo, 1987: 145 (biochem./nucleus);
Prézelin, 1987: 180, 185-187, 189, 191, 198, 199, 201-
205, 207-210, 213-215, 217 (photosynthesis); Gaines
& Elbrdchter, 1987: 226, 235 (nutrition); Sweeney,
1987: 269-271, 273-276 (bioluminescence); Shimizu,
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1987: 283, 284 (toxin); Withers, 1987: 317, 341 (ster-
ols); Pfiester & Anderson, 1987: 619 (reprod.);
Levandowsky & Kaneta, 1987: 383 (behaviour); Tay-
lor, 1987d: 406, 411, 412, 414, 415, 422, 426, 429, 430,
439, 444, 459, 464, 466, 469, 470, 476; Homma &
Hastings, 1988: 49-58; Vicker et al., 1988: 5-17 (cell
cycles); Lewis, 1988: 701-714 (cysts/sediment);
Lewis & Burton, 1988: 49—60 (cell structure); Ander-
son etal., 1988: 277-278 (luminescence); Blanco, 1988:
335-344 (vertical distrib./sediment); Costas et al.,
1988: 555-562 (ultrastructure); Homma, 1988: 3183
(cell division); Roenneberg & Hastings, 1988: 206-
207 (circadian functions); Roenneberg et al., 1988:
432-434; Griffis & Chapman, 1988: 305-314 (dark-
ness/growth); Balech, 1988: 170-171 (diag., taxon.,
distrib., ecol.), pl. 75, figs 17-24; Wu, 1988: 305 (verti-
cal distrib./red tide); Martin-Jezequel et al., 1988:
303-313 (protein content); Ekelund & Hader, 1988:
1109-1114 (orientation); Balzer & Hardeland, 1989a:
297-310 (luminescence, neurophysiol.); Balzer &
Hardeland, 1989b: 129-132 (bioluminescence); Mara-
sovic, 1989: 3541 (en/excystment); Roenneberg et
al., 1989: 201-216 (behaviour/vertical migration);
Homma & Hastings, 1989a: 635-644 (cell division);
Homma & Hastings, 1989b: 303-318 (cell cycle/
growth); Broda et al., 1989: 327333 (circadian func-
tions); Johnson & Hastings, 1989: 405-415 (circadian
functions); Vernet et al., 1989: 365-371 (red tide
irruption etc.); Morse et al., 1989a: 172-176 (lumines-
cence/circadian regulation); Morse et al., 1989b:
11822-11826 (luminescence/circadian reaction);
Dodge, 1989: 291 (referred to Lingulodinium Wall,
1967, as cyst); Cetta & Anderson, 1990: 69-84 (cell
cycles); Milos et al., 1990 : 87-89 (protein synthesis).

Gonyaulax polygramma Stein, 1883

Stein, 1883: pl. 4, fig. 15; Schiller, 1937: 292, figs
300a-j; Nishiwaka, 1901: 31-34 (red-water effects);
Massuti & Margalef, 1950: 62, fig. 132; Wood, 1954:
261, figs 172a-c; Taylor, 1962: 237-242 (taxon. related
to morphol.); Wood, 1963b: 25 (refs); Wood, 1964a:
48-49 (east-central N.Z.); Grindley & Taylor, 1964:
111-130, pl. XIII (red water/mortality effects);
Steidinger, 1968: 1-5 (descr., morphol. and thecal
develop.), figs 1-14; Wood, 1968: 60 (descr., range),
fig. 157; Grindley, 1970: 1-15 passim (blooms, tox-
icity, etc.); Saifullah & Hassan, 1973: 145, fig. 3;
Sarjeant, 1974: 9; Taylor, 1974: 196 (Wood's record
listed), pl. 35, fig. 398; Ricard, 1974: 126, 129 (SEM
morphol.), pl. 2, figs 12-16; Taylor, 1976: 107 (fea-
tures, refs etc.); Bodeanu & Usurelu, 1979: 151-154
(blooms); Ferraz-Reyes et al., 1979: 155-160; Kamy-
kowski, 1980: 39-43 (thermocline behaviour, refs);
Filimonov & Tyul'kova, 1981: 43-49 passim, fig. 3,




table 1 (bioluminescence/stimulus); Dodge, 1982a:
207 (inkey), 212 (descr., etc.), fig. 26]; Andreiset al.,
1982: 227, fig. 19 (thecal surface); Burns & Mitchell,
1983: 52, figs 4-6 (N.Z. specimens); Han & Yoo,
1983b: 55 (descr., refs etc.), pl. VII, fig. 6; Bradford et
al., 1987: table 2 (listed from NZOI Stn T140, Pelorus
Sound); Hallegraeff, 1987: 4, fig. 5; Taylor, 1987c: 50;
Sweeney, 1987: 270 (bioluminescence); Levanadow-
sky & Kaneta, 1987: 383, 385 (behaviour); Taylor,
1987d: 426, 460; Pfiester & Anderson, 1987: 618;
Chang et al., 1990: table 1 (record of bloom, Breaksea
Sound, 1987), table 3 (record from salmon farm, Big
Glory Bay, Stewart Is, Jan. 1989); Balech, 1988: 167
(diag., taxon., distrib., ecol.), pl. 74, figs 11-15.

Gonyaulax cf. G. sphaeroidea Kofoid, 1911, Burns &
Mitchell, 1983
Burns & Mitchell, 1983: 56, fig. 11 (single N.Z.
specimen from NZOI Stn N482 tentatively attributed
to G. sphaeroidea Kofoid, 1911: 206, pl. 16, figs 41-42
("However some reservation remains ..."); cf.
Schiller, 1937: 296-297 (descr. etc.), figs 304a-d;
Rampi, 1943b: 324; Gaarder, 1954a: 26, fig. 29;
Balech, 1988: 169 (diag., taxon., distrib., ecol.), pl. 76,
figs 2-6.

Gonyaulax spinifera (Claparéde & Lachmann, 1859)

Claparéde & Lachmann, 1859: 405, pl. 20, figs 4-5
(Peridinium);  Diesing, 1866: 96, 382 (Gonyaulax);
Paulsen, 1907: 8, fig. 8 (as G. levanderi (Lemmer-
mann)); Paulsen, 1908: 28 (in key), 29-30, fig. 37 (G.
spinifera), 28 (inkey), 30-31, text-figs 38a-d (as G.
Levanderi); Kofoid, 1911: 209-214 (syn.), text-figs
A-D, pl. 10, figs 8-10, pl. 16, fig.39; Lebour, 1925:
92 (descr., distrib., syn.), pl. XIII, figs la-b; Abg,
1927: 387,fig.7; Martin, 1929: 23 (descr.), pl. I1I, fig.
33; Bohm, 1936: 33, figs 13a-b; Schiller, 1937: 297
(refs & syn.), text-figs 305a-n; Margalef & Duran,
1953: 33, figs 8p-q; Wood, 1954: 257 (in key), 263
(descr., distrib., syn.), fig. 174; Cassie, 1960a: 169 (E.
of N.Z.); Cassie, 1961: 20, 48, (N.Z. localities);
Cassie, 1963: 9 (table 2) (S. of N.Z., TAE Stn 416);
Wood, 1963b: 25 (refs); Silva, 1963: 1-24; Wood,
1964b: 559 (ecol.); Loeblich & Loeblich, 1966: 33
(listed as type species of Gonyaulax Diesing, 1866:
305, 382); Wall & Dale, 1968: 269-270 (resting spores,
refs), pl. 1, figs 6-12, pl. 3, fig. 12; Wood, 1968: 61
(descr.), fig. 160 (incl. G. digitaleand G. polygramma as
ecoforms); Hada, 1970: 18, text-fig. 17; Steidinger &
Williams, 1970: 31 (in key), 51; Wall & Dale, 1970:
51-52, text-figs 16-17, 19-22, pl. 1, figs 16-25 (deriva-
tion from in vitro germination of spores of Spiniferites
ramosus (Ehrenberg)); Reid, 1972: 939- 944, table 1
(cyst as Nematosphaeropsis balcombiana Deflandre &
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Cookson); Sarjeant, 1974: 35, 60, 87,90, pl. 5, figs 5-6;
Taylor, 1974: 196 (records of Cassie, 1960 and 1961
listed); Drebes, 1974b: 143 (descr.), fig. 126; Dale,
1976: 53 etc. (taxon. correlation with cysts), pl. II;
Balech, 1977b: 116-119, pl. I, figs 1-14; cf. Taylor,
1979: 47-56; Shim et al., 1981: 72, pl. XI, pl. XII, figs
37a-f; Dodge, 1982a: 205 (type species of Gonyaulax),
207 (in key), 214-216 (descr., cyst types etc. —"... has
always been a difficult species to identify with cer-
tainty ... There is no sharp dividing line between this
species and G. digitale, and possibly G. diegensis and
G. alaskensis."”), figs 26C-F, pl. 6, fig. f; Andreis et al.,
1983: 227, fig. 23 (thecal surface); Harland, 1983: 327,
386, text-fig. 3, pl. 43, figs 3«4 (cyst, distrib. etc. as
Bitectatodinium tepikiense Wilson), 329, 386, text-fig. 5,
pl. 43, figs 7-8 (as Nematosphaeropsis labyrinthea (Os-
tenfeld)), 334, 386, text-fig. 11, pl. 44, figs 7-10 (as
Spiniferites elongatus Reid (incl. S. frigidus Harland &
Reid), 337-338, 386, text-fig. 13, pl. 45, figs 34 (as S.
membranaceus (Rossignol)), 338, 386, textfig. 14, pl.
45, figs 1-2 (as S. mirabilis (Rossignol)), 338, 386, text-
fig. 15, pl. 45, fig. 8 (as S. ramosus (Ehrenberg) sensu
Wall); Bumns & Mitchell, 1983: 52 ("... probably a
junior synonym of G. digitale"); Han & Yoo, 1983b: 55
(descr., refs etc.), pl. VI, figs 4-7; Dodge & Lee, 1985:
34, fig. 50; Baldwin, 1987: 545, figs 2-3 (descr., of
cystsetc., distrib. Marlborough Sounds); Fraga, 1987:
19; Harland & Sharp, 1987: 25 et seq. (morphol./
palaeoecol.); Bary & Jenkinson, 1987: 30; Halle-
graeff, 1988: 71, 72 (SEM photos); Balech, 1988: 166
(diag., taxon., distrib., ecol.), pl. 74, figs 14; Riaux-
Gobin & Lassus, 1989: 491-498 (irruption, red tide,
etc.);

Gonyaulaux turbineyi Murray & Whiting, 1899

Murray & Whiting, 1899: 323, pl. 28, figs 4a-b;
Chang, 1983a: 165 (Tasman Bay [first N.Z. record]);
MacKenzie & Gillespie, 1986: 388 (table 3 : Tasman
Bay); Balech, 1988: 168 (diag., taxon., distrib., ecol.),
pl. 74, fig. 16, pl. 75, figs 1-4.

Gonyaulax sp. Lanigan, 1972
Lanigan, 1972: 170, fig. on p. 176 (Hauraki Gulf).

Gonyaulax spp. Burns & Mitchell, 1983
Burns & Mitchell, 1983: 56, fig. 12.

Gonyaulax spp. MacKenzie & Gillespie, 1986
MacKenzie & Gillespie, 1986: 388 (table 3 : Tas-
man Bay).

Gonyaulax sp. Bradford et al., 1987
Bradford et al.,1987: table 2 (listed from NZOI Stn
T140, Pelorus Sound).




Gonyaulax sp. Baldwin, 1987

Baldwin, 1987: 547, fig. 8 (Marlborough Sounds:
"Only one empty cyst was found ... appears
similar to the fossil Hystricosphaeridium recurvatum
(White) Lejeune-Carpentier (Deflandre & Cookson
1955).").

Genus Protoceratium Bergh, 1882

Protoceratium reticulatum (Claparéde & Lachmann,
1859) [see also Gonyaulax grindleyi Reinecke, 1967]
Claparéde & Lachmann, 1859: 405, pl. 20, fig. 3

(Peridinium); Bergh, 1882: fig. 36 (as Protoceratium

aceros); Biitschli, 1885: 1007, pl. 52, fig. 2; Schiitt,

1895: pl. 7, fig. 28; Schiitt, 1896: 19 (descr.), text-fig.

27; Paulsen, 1907: 7, figs 3-4; Paulsen, 1908: 27

(descr., refs), text-figs 34a-c; Lebour, 1925: 89 (descr.,

distrib.), pl. XII, figs 7a-c; Martin, 1929: 22 (descr.),

pl. IV, fig. 10;  Schiller, 1937: 322-323 (descr., refs &
syn.), text-figs 338a-d;  Braarud, 1945: 1 (cysts);

Massuti & Margalef, 1950: 61 (in key), fig. 126;

Cassie, 1961: 20, 49 (N.Z. record from off New

Plymouth); Trégouboff & Rose, 1957: 113 (key

features); Evitt & Davidson, 1964: 5, pl. 1, fig. 12;

Steidinger et al., 1967: pl.V, fig.5; Wall & Dale,

1968: 272 (resting spores), pl. 1, figs 19-21, pl. 3, figs

7-8;, Wood, 1968 : 125 (descr.), fig. 389; Stosch,

1969: 563-567, text-figs 1A-D1-3, pl. 1 (transferred

to Gonyaulax grindleyi Reinecke, 1967, q.v.); Steid-

inger & Williams, 1970: 37 (in key), figs 140a-c;

Gaudsmith & Dawes, 1972: 123 et seq. (ultra-

structure); Sarjeant, 1974: 195; Taylor, 1974: 196

(Cassie's 1961 N.Z. record listed); Jeffrey et al., 1975:

374-384 passim (chloroplast pigment patterns);

Travers & Travers, 1975: 266; Dodge, 1982a: 210-

211 (under Gonyaulax grindley, q.v.); Burns & Mit-

chell, 1983: 56, fig. 13 (N.Z. specimens; "... common

around the world ... but has not yet been well
illustrated.”); Sournia, 1986: 83 (generic diag.);

Withers, 1987: 324, 341, 342 (sterols); Pfiester &

Anderson, 1987: 618 (reproduction); cf. Balech, 1988:

169.

Genus Protogonyaulax Taylor, 1979

Protogonyaulax spp. MacKenzie et al., 1986

MacKenzie et al., 1986 : 402 (table 1 : Kenepuru
Sound); cf. Cembella & Taylor, 1986 : 311-323; Cem-
bella etal., 1987 : 171-186.

Family HETERODINIIDAE/HETERODINIACEAE
Genus Heterodinium Kofoid, 1906
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Heterodinium detonii Rampi, 1943

Rampi, 1943a: 152-155, text-figs 1-6; Rampi,
1950: 8 ("Dana" Stns 3624, 3626, off N.Z.); Tré-
gouboff & Rose, 1957: 113 (key features), pl. 24, fig.
13; Sournia, 1973: 40 (listed); Dodge, 1982a: 252-253
(descr. etc. as Palaeophalacroma unicinctum Schiller,
1928: 65, fig. 27, incl. H. detonii Rampi), fig. 33];
Sournia, 1986: 76-77 (generic diag.); Balech, 1988:
156-157 (diag., taxon., distrib., ecol., etc. as P. unicinc-
tum Schiller, incl. Ebieridinium michaelsarsi Gaarder,
1954).

Heterodinium dubium Rampi, 1941

Rampi, 1941a: 52, 58-59, pl. 1, fig.4; Rampi,
1950: 8, fig. 14 ("Dana" Stn 3630, off N.Z.); Sournia,
1973: 40 (listed).

Heterodinium inaequale (Schiller, 1937)

Schiller, 1937: 342 (in key), 344-345 (descr., refs &
syn.), text-figs 372a-c; Kofoid, 1907: 165, pl. 7, fig. 46
(as H. laticinctum); Pavillard, 1916: 40, pl. 2, figs 1-2
(as H. kofoidi); ~ Rampi, 1950: 9, fig. 6 ("Dana” Stn
3641, off N.Z.); Wood, 1968: 73 (descr.), fig. 204;
Taylor, 1976 : 118 (discuss., features), pl. 23, fig. 233
(H. inaequale Kofoid; see Kofoid & Adamson, 1933:
1-136, pl. 16, fig. 32).

Heterodinium minutum Kofoid & Michener, 1911

Kofoid & Michener, 1911: 285; Kofoid & Adam-
son, 1933: 34, figs4-7, pl. 15, fig. 5; Schiller, 1937: 330
(in key), 331 (in subgenus Sphaerodinium Kofoid,
1906), fig. 345; Wood, 1968: 74 (descr.), fig. 208;
Burns & Mitchell, 1982b: 76-79, fig. 23 (first N.Z.
record); Balech, 1988: 153-154 (diag., taxon., distrib.,
ecol.), pl. 69, fig. 7.

Family OXYTOXIDAE/OXYTOXACEAE
Genus Centrodinium Kofoid, 1907
[syn. Murrayella Kofoid 1907, in part,
Pavillardinium de Toni, 1936 in part]

Centrodinium pacificum Rampi, 1950

Rampi, 1950: 10, text-fig. 15 ("Dana” Stn 3651, off
N.Z.) as Pavillardinium (Murrayella)); Sournia, 1973:
52 (listed); Taylor, 1976: 121 (transferred to Centro-
dinium).

Centrodinium splendidum (Rampi, 1941)

Rampi, 1941a: 54, 60-61, pl. 2, fig. 5 (Murrayella);
Rampi, 1950: 9, text-fig. 9 ("Dana" Stn 3651, off N.Z.)
(as Pavillardinium (Murrayella)); Trégouboff & Rose,
1957: 118; Sournia, 1973: 52 (listed); Taylor, 1976:
121 (transferred to Centrodinium).



Genus Corythodinium Loeblich & Loeblich, 1966
[syn. Murrayella Kofoid, 1907 in part,
Pavillardinium de Toni, 1936 in part]

Corythodinium compressum Kofoid, 1907

Kofoid, 1907: 188, pl. 10, fig. 63 (Oxytoxum);
Schiller, 1937: 461, fig. 522; Wood, 1963b: 44, figs
162a-b; Taylor, 1976: 124 (discuss., transf. to Cory-
thodinium), pl. 24, fig. 254; Burns & Mitchell, 1982b:
69-70, fig. 1 (first N.Z. record).

Corythodinium elegans Pavillard, 1916

Pavillard, 1916: 43, pl. 2, fig. 4 (Oxytoxum);
Schiller, 1937: 464, fig. 530; Balech, 1971: 31, pl. 8,
figs 138-141; Taylor, 1976: 123 (transf. to Cory-
thodinium); Bumns & Mitchell, 1982b: 70, figs 2-3
(first N.Z. record).

Genus Oxytoxum Stein, 1883

Oxytoxum gracile 1937

Schiller, 1937: 455, fig. 506; Wood, 1968: 90, fig.
259 (descr.); Sournia, 1986: 72-73 (generic diag.);
Bradford et al., 1987: 228, table 2 (listed from NZOI
Stn T140, Pelorus Sound).

Oxytoxum laticeps Schiller, 1937

Schiller, 1937: 461, text-fig. 523; Wood, 1963a: 46,
text-fig. 170; Wood, 1968: 190 (descr.), fig. 260; Tay-
lor, 1976: 125-126 (descr., discuss.), pl. 24, fig. 249;
Burns & Mitchell, 1982b: 70-74 figs 4-11 (first N.Z.
records incl. O. mediterraneum Schiller, 1937: 459, 516;
cf. Wood, 1968: 91 (descr.), fig. 262); Dodge, 1982a:
245-246 (descr., etc.), fig. 32]; MacKenzie & Gillespie,
1986: 388 (table 3 : Tasman Bay); Hallegraeff, 1988:
88 (SEM photo.).

Oxytoxum longiceps Schiller, 1937

Schiller, 1937: 464-465, text-fig. 532; Rampi,
1950: 10, text-fig. 24 ("Dana” Stn 3630, off N.Z.);
Massuti & Margalef, 1950: 61, fig. 125; Trégouboff &
Rose, 1957: 118 (generic diag.); Balech, 1962: 167-
168, pl. XIX, figs 288-289; Wood, 1963a: 46, text-fig.
171; Wood, 1968: 91 (descr.), fig. 261; Burns & Mit-
chell, 1982b: 74, figs 12-14 (descr. of N.Z. material).

Oxytoxum pachyderme Schiller, 1937

Schiller, 1937: 460, fig. 519; Wood, 1963b: 48, fig.
168; Taylor, 1976 : 127 (validation of name), pl. 24,
fig. 250; Chang, 1983b: table 1 (first N.Z. record, West
Coast productivity study).

Oxytoxum scolopax Stein, 1883
Stein, 1883: pl.5, figs1-3; Lebour, 1925: 141, fig.
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44c; Schiller, 1937: 453454 (descy., refs etc), figs
502a-c; Wood, 1954: 315, fig. 245; Gaarder, 19Ma:
38; Trégouboff & Rose, 1957: 118, pL 27, figs #A-B;
Wood, 1963b: 34 (refs); Wood, 1968 : 93 (descr.), fig.
270; Taylor, 1976: 127-128 (descr., discuss.), pl. 24,
figs 252253, pl. 43, fig. 512; Bumns & Mischel], 1982b:
74-76, figs 15-17 (first N.Z. record); Dodge, 1982a:
246-247 (descr., distrib. etc.), fig. 32H; Balech, 1988:
182 (diag., taxon., distrib., ecol.), pl. 82, fig. 16.

Oxytoxum turbo Kofoid, 1907

Kofoid, 1907: 190, pl. 10, fig. 60; Schiller, 1937:
457, figs 512a-c; Wood, 1954: 315, fig. 246; Wood,
1968: 94 (descr.), fig. 274; Chang, 1983b: table 1 (first
N.Z. record, West Coast productivity study); Balech,
1988: 181-182 (diag., taxon., distrib., ecol.), pl. 82, figs
13-15.

Oxytoxum sp. Lanigan, 1972
Lanigan, 1972: (Hauraki Gulf); Taylor, 1974: 198
(listed).

Oxytoxum spp. Taylor, 1974

Taylor, 1974: 200 ("Three unidentified Oxytoxum
species [including that of Lanigan, 1972] occur in the
Hauraki Gulf area").

Oxytoxum sp. 1, Chang, 1983
Chang, 1983b: 291, table 1 (West Coast productiv-
ity study).

Oxytoxum sp. 2, Chang, 1983
Chang, 1983b: 291, table 1 (West Coast productiv-
ity study).

Oxytoxum sp. 1, Bradford et al., 1987
Bradford et al., 1987:228, table 2 (listed from NZOI
Stn T140, Pelorus Sound);

Oxytoxum sp. 2, Bradford et al., 1987
Bradfordet al., 1987: 228, table 2 (listed from NZOI
Stn T1450, Pelorus Sound).

Family PERIDINIIDAE/PERIDINIACEAE
Genus Diplopsalis Bergh, 1882

Diplopsalis lenticula Bergh, 1882

Bergh, 1882: 244, 246, 249, figs 60-62; Stein, 1883:
pl. VIII, figs 12-14, pl. IX, fig. 1; Schiitt, 1896: 21-22
(descr.), text-figs 31A-B; Lemmermann, 1899: 315
(N.Z. record from French Pass; also P. saccularis
Murr. & Whit.); Paulsen, 1908: 35-36 (in key, descr.,
refs), text-figs 44-45; Lebour, 1922: 795-798 (descr.,
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ecol., refs etc.); Lebour, 1925: 99-100 (descr., distrib.,
syn. — not of Paulsen, 1908, except his ref. to Stein's
pl.IX, fig. 1), pl. XV, figs 1a-e; Martin, 1929: 23, pl.1V,
figs 11-13; Schiller, 1937: 103-107 (descr., forms, refs
& syn.), text-figs 95a-h (Glenodinium); Kiselev, 1950:
131 (in key), 136 (descr.), figs 217a-e (in Gleno-
dinium); Wood, 1954: 222 (descr., distrib.), text-figs
86a-c; Trégouboff & Rose, 1957: 109 (key features),
pl. 23, figs 6A-B; Yamaji, 1959: fig.on p.112; Cassie,
1960a: 169 (E. of N.Z.); Cassie, 1961: 18 (N.Z. local-
ities); Newell & Newell, 1963: 40, pl. XJ, fig. 9;
Wood, 1964b: 557 (ecol.); Loeblich & Loeblich, 1966:
27 (listed as type sp. of Diplopsalis Bergh, 1881: 244,
246); Steidinger et al., 1967: pl. VI, fig.d; Wall &
Dale, 1968: 279, text-fig. 7, pl. 4, fig. 19, Wood, 1968:
54 (descr.), fig. 132; Loeblich, 1969: 905 (Dissodinium
Abé, 1941 substituted for some species within this
genus because Diplopsalis preoccupied under Inter-
national Rules of Zoological Nomenclature, but see
Dodge & Hermes, 1981: 20, Diplopsalis available
under International Code of Botanical Nomenclature
1979 and, therefore, conserved "as this name is
central to any discussion of this group of dino-
flagellates ..."; but see p. 22 for species included in
Dissodinium group as differentiated); Steidinger &
Williams, 1970: 29 (in key), 49, fig. 51; Subrah-
manyan, 1971: 3-5 (descr., refs, etc.), pl. I, figs 1-3, 5,
7-9, 16, pl. 111, figs 1-3, 8, 10; Taylor, 1976: 130-131
(refs etc.), pl. 28, figs 298-299; Dodge & Hermes,
1981: 18, figs 3-5; Abé, 1981: 25 (in key), 26-28 (and
subsequent pages for other forms hitherto confused
with this species, descr., discuss., etc.), fig. 3(4-6);
Sournia, 1986: 87-88 (generic diag.); Taylor, 1987c:
63; Gaines & Elbriachter, 1987: 247 (nutrition).

Diplopsalis sp. MacKenzie & Gillespie, 1986
MacKenzie & Gillespie, 1986: 388 (table 3 : Tas-
man Bay).

Diplopsalis sp. Baldwin, 1987
Baldwin, 1987 : 550, fig. 25 (Marlborough Sounds).

Genus Oblea Balech, 1964

Oblea rotunda (Lebour, 1922)

Lebour, 1922: 804-808, text-figs 16-20 (Peridinio p-
sis); Lindemann, 1924: 3, pl. 1, figs 10-13 (as P. limno-
philum); Lebour, 1925: 101 (descr.), pl. XV, figs 4a-e;
Lindemann, 1928: 91; Woloszynska, 1928: 189, 260,
pl. VI, figs 11-17;  Schiller, 1937: 107 (descr. ,etc.),
text-figs 98a-e, 269A a-d (Glenodinium); Kiselev, 1950:
131 (in key), 137-138 (descr.), figs 223a-e; Wood,
1954: 223 (descr., distrib., misspelt as rotundata), text-
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figs 88a-b; Cassie, 1960a: 169 (E. of N.Z.) (in Diplo-
psalis; misspelt as rotundata ); Cassie, 1961: 18 (N.Z.
record from Hauraki Gulf); Wood, 1964a: 47 (ecol.);
Wood, 1964b: 558; Wood, 1968: 54 (descr.), fig. 134;
Steidinger & Williams, 1970: 29 (in key), 49; Subrah-
manyan, 1971: 6(descr.,syn.etc.), pl. IV, figs 9-12, 14
(as Peridiniopsis); Sournia, 1973: 49 (status of Oblea
etc., listed); Taylor, 1974: 195 (N.Z. records in genus
Oblea, following Balech (1964)); Elbrédchter, 1975:
61-62 (comparison with Zygabikodinium pseudooblea
n.sp.); Taylor, 1978: 217 (Leigh record, Feb. 1974);
Dodge & Hermes, 1981: 24; Dodge, 1982a: 152 (in
key), 159 (descr., distrib. etc.), figs 18A-B; Dodge &
Lee, 1985: 35, fig. 53; Sournia, 1986: 89-90 (generic
diag.).

Oblea sphaeroideum (Stein, 1883)

Stein, 1883 : pl. 5, fig. 9 (Oxytoxum); Lebour,
1925: 140, fig. 44a; Schiller, 1937: 452, fig. 498 (descr.,
refs), fig. 498; Gaarder,1954a: 38; Taylor, 1978: 217
(Leigh records as Oblea sphaerodium).

Oblea sp. 1, Taylor, 1978
Taylor, 1978: 217 (Leigh records).

Oblea sp. 2, Taylor, 1978
Taylor, 1978: 217 (Leigh records).

*Genus Protoperidinium Bergh, 1881

Protoperidinium affine Balech, 1958
See Cassie (1963) entry under Protoperidinium pel-
lucidum Bergh, 1881.

* Despite Loeblich's (1968) proposal of the name Archae-
peridinium for marine peridinians, Balech (1971a: 3, 195)
keptthe name Peridinium "pending further studies on plate
patterns”. However, since the type species of Peridinium
Ehrenberg, 1830 [1832] is the fresh-water P. cinctum, Balech
(1974) has now "adopted the name Protoperidinium, Bergh,
1881 coined by Bergh, for the marine species ...". Balechre-
defined the genus Protoperidinium, analysed the general
structural characters, and listed 231 transferred species,
although this "does not intend to be a complete cata-
logue of the valid taxa today”, also followed by Parke &
Dixon (1976: 545, 549, note 63). However, F.J.R. Taylor
(1976: 135) has argued for conservation of Peridinium on
procedural grounds. His footnote indicates that his "hope
of forestalling the creation of large numbers of new com-
binations" was dashed by Balech's (1974) transference of
231 marine peridinia to Protoperidinium. See also Abé
(1981. 52-54, 164 (as subgenus)) and Dodge (1982a: 164~
172, incl. key) and new subfamily Protoperidiniinae with
subgeneric groupings proposed by Balech (1988: 81 et seq.),
also generic diagnosis by Sournia (1986: 84-87).




Protoperidinium ampulliforme (Wood, 1954)

Wood, 1954: 242, fig. 160 (Peridinium); Sournia,
1973: 53 (listed); Taylor, 1974: 195 (unpubl. N.Z.
record from Leigh listed); Taylor, 1978: 217 (Leigh
record of Feb. 1974 listed).

Protoperidinium applanatum (Mangin, 1915)

Mangin, 1915: 79-80, text-fig. 58 (Peridinium);
Wood, 1954: 242, fig. 159 (P. obovatum); Balech,
1968b: pl. 12, map 9 (appears to have been recorded
from within New Zealand region); Subrahmanyan,
1971: 32, pl. XVIII, fig. 4; Balech, 1971a: 129-130, pl.
XXIV, figs 429-441; Balech, 1974: 45 (fig. XXIV.5-6),
59 (in Protoperidinium); Taylor, 1987d: 450.

Protoperidinium brzve (Paulsen, 1905)

Paulsen, 1905: 4, figs 3a-c, (Peridinium steini forma
brevis); Paulsen, 1907: 13 (P. breve); Paulsen, 1908:
46, text-fig. 56; Lebour, 1925: 132 (descr., distrib.,
refs), text-fig. 41c; Schiller, 1937:198-200 (descr., refs
& syn.), text-figs 194a-j; Paulsen,1949: 5 (considered
to be a form of P. pyriforme (Paulsen); Massuti &
Margalef, 1950: 66 (in key), 67; Wood, 1954: 227 (in
key), 241 (descr., distrib., syn. —may be a cold-water
form of P. steinii Jorgensen, q.v.), text-figs 121a-d;
Trégouboff & Rose, 1957: 110, pl. 23, fig. 12; Cassie,
1960a: 169 (E.of N.Z.); Cassie, 1961: 20,48 (N.Z. lo-
calities); Cassie, 1963: 9 (table 2); Wood, 1964b: 560
(ecol.); Wood, 1968: 98 (descr., range), fig. 286;
Balech, 1971: 101-102 (descr., ecol. etc., as P. pyri-
forme Paulsen, 1905, subspecies breve Paulsen, 1905,
new combination), pl. XVIII, figs 311-313; Subrah-
manyan, 1971:37-38 (as P. breve Paulsen, 1907, descr.,
refs & syn. incl. P. steinii forma brevis Paulsen, 1905),
pl. XVI, figs 4-15; Taylor, 1974: 195 (N.Z. records
listed); Abé, 1981: 176 (in key); Dodge, 1982a: 199.

Protoperidinium brevipes (Paulsen, 1908)

Paulsen, 1908: 108, text-fig. 151 (Peridinium);
Lebour, 1925: 131-132 (descr., distrib., refs & syn.),
pl. XXVII, figs 2a-d; Martin, 1929: 29 (descr.), pl. VII,
figs 8-10; Schiller,1937: 200-201 (descr., refs & syn),
text-figs 195a-m; Wood, 1954: 227 (in key), 241
(descr., distrib., syn.), text-fig. 122; Cassie, 1960a:
169; Cassie, 1961 : 20 (N.Z. record from Wellington
Harbour); Cassie, 1963: 9 (table 2) (S. of N.Z.);
Wood, 1964b: 560; Wood, 1968: 98 (descr.), fig. 287;
Balech, 1971: 144 (descr., ecol., etc.), pl. XXX, figs
561-577; Subrahmanyan, 1971: 38 (descr., refs &
syn.), pl. XX, figs 1-12, pl. XXI, fig. 1; Drebes, 1974:b
134 (descr.), fig. 116; Taylor, 1974: 195 (listed Cas-
sie's (1961) record from Wellington Harbour); Balech,
1974: 60 (transferred to Protoperidinium), figs XII (5),
XIIT (24), XVI (43), XIX (12); ADbé, 1981: 179 (in key),
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179-182 (descr., discuss., refs & syn. esp. as P.
varicans Paulsen, 1911), fig. 10{a<e); Shim et al., 1981:
66, pl. 1V, figs 18a-b; Dodge, 1982a: 171 (in kev), 190
(descr., refs etc.), fig. 22B, pl. 1V, fig. d; Hallegraeff,
1988: 90 (SEM photo.); Balech, 1988: 105 (diag.,
taxon., distrib., ecol.), pl. 39, figs 6-9.

Protoperidinium brochi (Kofoid & Swezy, 1921)

Kofoid & Swezy, 1921: 183 (Peridiniwmnl; Lebour,
1925: 128 (as P. adriaticum); Bohm, 1936: 41, fig. 16d;
Schiller, 1937: 221-222 (refs & syn.), text-figs 218 a-i;
Wood, 1954: 228 (in key), 247 (distrib., svn.), text-fig.
135; Trégouboff & Rose, 1957: 111, pl. 23, fig. 15;
Cassie, 1961: 20,48 (W.of N.Z.); Riedl, 1963: 33, pl.
5, Wood, 1964a: 50-51 (ecol.); Wood, 1964b: 561;
Halim, 1967: 734-735 (ecol., etc.) pl. VI, figs 72-73;
Wood, 1968: 98 (descr.), fig. 288; Subrahmanyan,
1971: 93 (descr., refs & syn.), pl. LXII, figs 7-12, pl.
LXIIL, figs 7, 10, 12; Taylor, 1974: 195 (Cassie's (1961)
record W. of Hawera listed); Balech, 1974: 60 (trans-
ferred to Protoperidinium); Taylor, 1976: 146-147
(taxon. problems, refs & syn.), pl. 31, figs 332, 335;
Sweeney, 1987: 270; Balech, 1988: 108-109 (diag.,
taxon., distrib., ecol.), pl. 41, figs 4-7.

Protoperidinium claudicans (Paulsen, 1907)
Paulsen, 1907: 16, fig. 22 (Peridinium); Paulsen,
1908: 39 (in key), 55-56, text-figs 7la-d; Lebour,
1925: 123 (descr.), text-fig. 37; Martin, 1929: 26
(descr), pl. V, figs 1-3, pl. VII, fig. 3; Bohm, 1936:
4445, fig. 19a; Schiller, 1937: 249 (descr., refs &
syn.), text-figs 250a-g; Massuti & Margalef, 1950: 67
(in section Oceanica Jorg., key, p. 66), fig. 150; Wood,
1954: 228 (in key), 225 (descr., distrib., syn.), text-fig.
154; Cassie, 1960a: 170 (E. of N.Z.); Cassie, 1961: 20,
48 (N.Z. localities); Wood, 1964a: 51 (ecol.); Wood,
1964b: 561 (ecol.); Wall, 1965: 307, text-fig. 16 (as P.
sp.); Halim, 1967: 735-736 (ecol.), pl. V, figs 70-71,
pl. VIII, fig. 118; Wall & Lale, 1968: 273, pl. 1, fig. 30,
pl. 2, figs 1-2, pl. 3, fig. 12 (resting spores); Wood,
1968: 99 (descr.), fig. 290; Yamaji, 1971: 89, pl. 43,
fig. 3; Subrahmanyan, 1971: 83 (descr., refs), pl.
LVII, figs 1-11; Tu & Chiang, 1972: 142, fig. 23;
Hermosilla, 1973: 16 (in key), 24-26 (detailed descr.,
distrib., etc.), pl. 7, figs 1-11, pl. 8, figs 1-21; Taylor,
1974: 195 (unpubl. Hauraki Gulf and Leigh records
listed and Cassie, 1960, 1961); Drebes, 1974b: 135
(descr.), fig. 117a; Sarjeant, 1974: 87; Balech, 1974:
57, fig. XIVI(4); Reid, 1977: 431 (table I), 445-446, pl.
2, figs 24-26 (cyst/theca correlation = Votadinium
spinosum sp. nov.); Reid, 1978: 217 (Leigh records);
Abé, 1981: 315 (in key), 323-324 (discuss. etc., refs &
syn.), fig. 46 (298-299); Dodge, 1982a: 162 (in key),
182 (descr., cysts etc.), figs 20G-H; Harland, 1982:




380 (cyst), text-fig. 13; Harland, 1983: 367, 387, text-
fig. 36, pl. 48, fig. 4 (cyst, distrib. etc. as Notadinium
spinosum Reid); Han & Yoo, 1983b: 52 (descr., refs
etc.), pl. 1V, figs 6-9; Sweeney, 1987: 270; Levan-
dowsky & Kaneta, 1987: 364, 383; Balech, 1988:
86-87 (diag., taxon., distrib., ecol.), pl. 24, figs 5-9.

Protoperidinium conicoides (Paulsen, 1905)
Paulsen, 1905: 3, text-fig. 2 (in subgenus Euperi-
dinium of Peridinium); Paulsen, 1907: 18, Paulsen,
1908: 39 (in key), 58-59, text-figs 75a-e; Lebour,
1925: 112 (descr., distrib.), pl. XX, figs 2a-d; Schiller,
1937: 231-233 (descr.), figs 228a-d; Wood, 1954 : 228
(in key), 250 (descr., distrib.), text-fig. 145; Cassie,
1963: 9 (table 2) (S. of N.Z.); Wall & Dale, 1968: 277
(resting spores), pl. 2, figs 28-30, pl. 3, figs 26-28;
Wood, 1968: 99 (descr.), fig. 291; Subrahmanyan,
1971: 66 (descr., refs), pl. XLI, figs 1-8; Balech, 1974 :
58 (Protoperidinium), figs 11(2), VI(7), XIII(25), XV(46),
XVII(13), XIX(18), XXII(4), XXVII(3); Dale, 1976: pl.
I, fig. 13 (cyst); Matsuoka, 1976: 358-359 (descr.,
cyst form = Chytroeisphaeridea simplicia Wall, 1966:
308, text-figs 7 & 20), pl.1I, figs 5-9; Reid, 1977: 431
(table I), 435-436, pl.1, figs3-4 (cyst/theca cor-
relation, as Brigantedinium simplex comb. nov. from
Chytroeisphaeridia simplicia Wall, 1965); Reid, 1978:
219-229; Abé, 1981: 347 (in key), 355-359 (desc., dis-
cuss., etc., refs), figs 50(336-347)-51(348); Harland,
1982: 382, 384 (cyst etc.), text-fig. 18, pl. 38, figs 1-3;
Dodge, 1982: 170 (in key), 184-186 (descr., etc.), fig.
21A; Harland, 1983: 359, 387, text-fig. 29, pl. 47, figs
2-3 (cyst, distrib., etc. as Brigantedinium simplex
(Wall)); Lewis et al., 1984: 26 (cyst/theca relation-
ships), text-figs 2e-f, pl. 1, fig. 5; Baldwin, 1987: 550,
fig. 19 (Marlborough Sounds (as P. cf. P. conicoides
(Paulsen) Balech, 1974: "The oblique compression
typical of P. conicoides (Wall & Dale 1968a) was not al-
ways apparent but its distinctive archeopyle ... sug-
gests the cysts are related to this species."); Balech,
1988: 92 (diag., taxon., distrib., ecol.), pl. 26, figs 7-11.

Protoperidinium conicum (Gran, 1900)

Gran, 1900: 47-48 (Peridinium divergens Ehrenberg
var. conica); Ostenfeld & Schmidt, 1901: 174; Gran,
1902: 185,189, fig. 14; Paulsen, 1908: 39 (in key), 58—
59 (descr., refs & syn.), fig. 74; Lebour, 1925: 111
(descr., distrib.), pl. XIX, figs 1a-d; Schiller, 1937: 233
(descr., refs & syn.), text-figs 299a-j; Balech, 1949:
405-407, pl. VI, figs; Wood, 1954 : 228 (in key), 250-
251 (descr., distrib., syn.); Trégouboff & Rose, 1957:
111, pl. 23, fig. 18; Yamaiji, 1959: fig.on p. 112; Cassie
& Cassie, 1960: 181 (table 1) (Waitarere Beach);
Cassie, 1960a: 170 (E.of N.Z.); Cassie, 1961: 20, 48
(N.Z. localities.); Klement, 1964: 351 (descr., dimen-
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sions, etc.), pl. 1, fig. 6; Wood, 1964b: 561 (ecol.);
Wall, 1965: 308 (as P. sp.), text-figs 17, 23; Halim,
1967: 736 (ecol.), pl. VI, fig. 74, Wall & Dale, 1968:
273-274 (resting spores), pl. 2, figs 3-5, pl. 3, fig. 13;
Wood, 1968: 99 (descr.), fig. 292; Subrahmanyan,
1971: 66-67 (descr., refs & syn.), pl. XLII, fig. 19, pl.
XLV, fig. 1; Hermosilla, 1973: 17 (in key), 32-33
(detailed descr., distrib.), pl. 14, figs 1-20; Taylor,
1974: 195 (N.Z. records listed: Cassie, 1960, 1961,
Cassie & Cassie, 1960); Drebes, 1974b: 135-136
(descr.), fig. 117b; Balech, 1974: 58 (Protoperidinium),
figs XVII(8), XXV(19); Dale, 1976: pl. |, fig. 17 (cyst);
Taylor, 1976: 139-140 (var. etc., refs), pl. 33, figs
361-362; Dodge, 1977: 333; Reid, 1977: 431 (table I),
448-449, pl. 3, figs 30-33 (cyst/theca correlation =
Multispinula quanta Bradford, 1975); Reid, 1978: 431
(table 1), 448-449 (correlation with cyst); Abé, 1981:
371-374 (descr., discuss., refs), fig. 55 (375-381); Fili-
monov & Tyul'kova, 1981: 43-49 passim, table 1 (bio-
luminescence/stimulation); Shim et al., 1981: 67-68,
pl. VI, figs 22a-c; Dodge, 1982a: 170 (in key), 186
(descr., cysts etc.), figs 21G-H; Sournia, 1982: 151-
168; Harland, 1982: 384-385 (cyst descr. etc.), text-
fig. 19, pl. 39, figs 1-3, pl. 42, figs 1 & 10; Harland,
1983: 362, 387 (cyst, distrib., etc. as Selenopemphix
quanta (Bradford), new comb.), text-fig. 32, pl. 47, figs
9-10; Han & Yoo, 1983b: 53 (descr., refs etc.), pl. III,
fig. 12; Gaines & Elbrachter, 1987: 249; Swceney,
1987: 270; Balech, 1988: 87-88 (diag., taxon., distrib.,
ecol.), pl. 26, figs 1-4.

Protoperidinium crassipes (Kofoid, 1907)

Kofoid, 1907a: 309, pl. 31, figs 4647 (Peridinium);
Bohm, 1936: 41, fig. 16c; Massuti & Margalef, 1950:
67 (in section Divergentia Jorg., key, p. 66), fig. 151;
Wood, 1954: 247, figs 137a-d; Wood, 1968: 99
(descr.), fig. 293; Taylor, 1974a: 195 (unpubl. N.Z.
record from Jellicoe Channel listed); Elbréchter,
1975: 60 (comparison with P. curtipes Jorgensen,
1912, history of confusion etc.); Taylor, 1976: 147-148
(features, refs), text-fig. 4d, pl. 31, figs 327, 331; AD§,
1981: 262 (in key), 268-271 (discuss., descr., refs &
syn.), fig. 3 (230-236); Filimonov & Tyul'kova, 1981:
43-49 passim, fig. 3, table 1 (bio-luminescence/stimu-
lation); Shimetal., 1981: 69, pl. IX, figs 28a-b; Han &
Yoo, 1983b: 53 (descr., refs etc.), pl. IV, fig. 5; Dodge
& Lee, 1985: 37, fig. 60; Baldwin, 1987: 549, fig. 13
(descr. of cysts etc., distrib. Marlborough Sounds);
Gaines & Elbrachter, 1987: 247; Levandowsky &
Kaneta, 1987: 383.

Protoperidinium curtum (Balech, 1958)
Balech, 1958: 393, pl. 11, figs 62-70 (Peridinium);
Cassie, 1963: 9 (table 2) (S. of N.Z.); Wood, 1954: 236,



figs 112c-d (as P. ovatum Pouchet); Balech & El-
Sayed, 1965: 109; Hada, 1970: 18-19, text-fig. 19;
Subrahmanyan, 1971:  99-100 (descr.), pl. LXIX, figs
1-9; Balech, 1974: 29 (fig. XIV.14), 38 (fig. XXII.1), 60;
Sournia, 1973: 54 ("Sans diagnose latine", see also
remarks on p. viii); Balech, 1974: 29 (fig. XVI1.14), 38
(fig. XXIL.1), 60 (Protoperidinium); Balech, Balech,
1976: 69,72, fig. 51.

Protoperidinium curvipes (Ostenfeld, 1903)

Ostenfeld, 1903 [1906]: 581, fig. 128 (Peridinium
decipiens var. curvipes); Paulsen, 1908: 38 (in key), 45
(descr., refs), text-fig. 55; Lebour, 1925: 135 (descr.,
distrib.), pl. XXXIX, figs 1la-c; Schiller, 1937: 20
(descr., refs & syn.), figs 197a-b; Wood, 1954 : 227 (in
key), 242-243 (descr., distrib., syn.), text-fig. 124;
Trégouboff & Rose, 1957: 111; Cassie, 1961: 20, 48
(N.Z. localities); Wood, 1968: 100 (descr.), fig. 294;
Subrahmanyan, 1971: 49 (descr., refs), pl. XXVIII, figs
6, 9, 13, 15-16; Taylor, 1974: 195 (unpubl. record
from Jellicoe Channel and Cassie (1961) listed);
Drebes, 1974b: 137 (descr.), fig. 118c; Balech, 1974 :
65 (in Protoperidinium, remarks); Abé, 1981: 176 (in
key); Dodge, 1982a: 172 (in key), 199-200 (descr.,
etc.), figs 22L-M; Balech, 1988: 117 (diag., taxon.,
distrib., ecol.), pl. 48, figs 9-15.

Protoperidinium depressum (Bailey, 1855)

Bailey, 1855: 12, figs 33—-34 (Peridinium); Paulsen,
1908: 39 (in key), 53-54 (descr., refs), text-fig. 67;
Lebour, 1925: 119 (descr., distrib., refs & syn.), pl.
XXIII, figs a-f; Lebour in Russell & Yonge, 1936 [and
later edns]: pl. 40, fig. 3 (coloured); B6hm, 1936:
4546, fig. 17b; Schiller, 1937: 250-254 (descr., refs &
syn.), text-figs 251a-t; Graham, 1942: 18-24 (detailed
descr., classification of known varieties), figs 14, 21—
22,25,27-28; Balech, 1949: 390-396, pls I-II; Mas-
suti & Margalef, 1950: 67 (in Section Oceanica Jorg,
key, p. 66), fig. 156; Wood, 1954: 228 (in key), 255
(descr., distrib., syn.), text-figs 155a-b; Hardy, 1956:
pl. [, fig. 15 (coloured), pl. III; Trégouboff & Rose,
1957: 111, pl. 23, fig. 20; Yamaji, 1959: fig. on p. 31;
Cassie, 1960a: 170 (E. of N.Z.); Cassie, 1961: 20, 49
(N.Z. localities); Fraser, 1962: frontisp., figs 45a-b,
pl. VII, fig. 19; Newell & Newell, 1963: 40, pl. XI, fig.
7; Cassie, 1963: 9 (table 2) (S. of N.Z., Ross Sea etc.);
Wood, 1963b: 38 (refs); Wood 1964b: 562 (ecol.);
Klement, 1964: 349 (in Section Oceanica Jorgensen);
Cassie, 1966: 584 (Hauraki Gulf); Halim, 1967: 739
(ecol.); Wood, 1968: 100 (descr.), figs 295a-b; Dodge
& Crawford, 1970: 55, 59 (fine structure), table 1;
Subrahmanyan, 1971: 80-82 (descr., refs & extensive
syn.), pl. LIII, figs 8-10, pl. LV, figs 1-10, pl. LVI, figs
1,11, pl. LXXVIII, figs 1-2,4; Lanigan, 1972: 170, fig.
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on p. 175 (Hauraki Gulf); Dodge, 1972: 294, fig. 12
(pusule morphol.); Hermosilla, 1973: 16 (in key), 27-
28 (descr., etc.), pl. 10, figs 1-18; Sarjeant, 1974: 4,22,
48, fig. 2; Taylor, 1974: 195 (listed “Widely dis-
tributed, 16 records"); Gocht & Netzel, 1974: 381-
410, text-fig. 1, pls 43, 45-46, 51 (figs 1-3), 52 (fig. 3));
Drebes, 1974b: 137-138 (descr.), fig. 119; Balech,
1974: 57 (Protoperidinium); Taylor, 1976: 160-161
(status, refs & syn.), pl. 34, fig. 383, pl. 45, fig. 526;
Dodge, 1977: 333; Taylor, 1978: 217 (Leigh records);
Abé, 1981: 315 (in key), 321-323 (descr., discuss., etc.
refs & syn.), fig. 45(290-297); Filimonov & Tyul'kova,
1981: 43-49 passim, figs 2-3, table 1 (biolumin-
escence/stimulation); Shim et al., 1981: 70, pl. X, figs
32a-d; Dodge, 1982a: 169 (in key), 177-178 (descr.
etc.), fig. 20A, pl. V, fig. e; Taylor, 1987a 6; Taylor,
1987c: 51; Gaines & Elbrdachter, 1987: 239, 247;
Sweeney, 1987: 270; Balech, 1988: 87 (diag., taxon.,
distrib., ecol.), pl. 25, figs 4-8.

Protoperidinium diabolum (Cleve, 1900)

Cleve, 1900: 16, pl. 7, figs 19-20 (Peridinium);
Lebour, 1925: 135-136, pl. XXIX, figs 2a-c; Schiller,
1937: 204-205 (descr., refs & syn.), 273, figs 198a-h;
Massuti & Margalef, 1950: 67 (in Section Pellucida
Jorg., key p. 66), fig. 145; Wood, 1954: 243, fig. 125;
Wood, 1963b: 38 (refs); Wood, 1968: 100 (descr.,
range), fig. 296; Trégouboff & Rose, 1957: 110 (in
key, etc., incl. P. formosum Pavillard), pl. 23, fig. 13;
Taylor, 1974: 196 (unpubl. first N.Z. record, from
Jellicoe Channel listed); Balech, 1974: 66 (in Proto-
peridinium, remarks etc.); Balech, 197c6: 43-44, fig. 7;
Taylor, 1976: 163 (features, variants, refs & syn.), pl.
32, fig. 354, pl. 45 fig. 525; Abé, 1981: 250 (in key);
Dodge, 1982a: 172 (in key), 200 (descr., etc.), figs 23
D-E.

Protoperidinium divergens (Ehrenberg, 1840)
Ehrenberg, 1840a: 201 (Peridinium); Ehrenberg,
1844: 76, pl. V, fig. 7; Schiitt, 1896: 22-23 (descr.),
text-figs 14, 16, 32A-D; Lemmermann, 1899: 315
(N.Z. record from French Pass), 325, 326, 349; Pavil-
lard, 1905: 57; Paulsen, 1907: 16, fig. 23; Paulsen,
1908: 39 (in key), 56-57 (descr., refs), text-figs 72a-h;
Meunier, 1919: 1-59; Lebour, 1925: 127-128 (descr.,
distrib., refs & syn.), pl. XXVI, figs 2a-c; Haye, 1930a:
1 et seq.; Schiller, 1937: 226-228 (descr., refs & syn.),
text-figs 222a-e; Dakin & Colefax, 1940: 60, fig. 67;
Crawford, 1949: 174 (Cook Strait); Wood, 1954: 228
(in key), 248-249 (descr., distrib., syn.), text-fig. 139;
Trégouboff & Rose, 1957: 111, pl. 23, fig. 17; Yamaiji,
1959: fig. on p. 112; Cassie, 1961: 20,49 (N.Z. record
from Marlborough Sounds); Wood, 1963b: 38-39
(refs); Klement, 1964: 352 (descr., dimensions, etc.);




Wood, 1964a: 52 (ecol.); Wood, 1964b: 562 (ecol.);
Steidinger et al., 1967: pl. VIII, figs c-d; Wood, 1968:
101 (descr.), fig. 248; Subrahmanyan, 1971: 88-89
(descr., refs & syn.), pl. LIX, figs 1-2, pl. LXI, fig. 6;
Taylor, 1974: 196 (N.Z. records listed); Drebes, 1974:
138 (descr.), fig. 118e;  Balech, 1974: 60 (Proto-
peridinium); Taylor, 1976: 148 (features, status, refs
etc.), text-figs 4a-b, pl. 31, figs 319-320, 324, pl. 46, fig.
530; Shimetal., 1981: 69, pls IX, X, figs 29a-c; Abé,
1981: 262 (in key); Dodge, 1982a: 171 (in key),
193-194 (descr., etc.), fig. 22D; Chang, 1983b: table 1
(West Coast productivity study, as Peridinium); Han
& Yoo, 1983b: 53 (descr., refs etc.), pl. V, figs 1-2;
MacKenzie & Gillespie, 1986: 388 (table 3 : Tasman
Bay), as Peridinium); Sweeney, 1987: 270; Taylor,
1987d: 434, 433, 450; Hallegraeff, 1988: 91 (SEM
photo.); Balech, 1988: 109-110 (diag., taxon., distrib.,
ecol.), pl. 41, figs 11-13, pl. 42, fig. 1.

Protoperidinium grani (Ostenfeld, 1903)

Ostenfeld, 1903 {1906]: 15 (Peridinium); Paulsen,
1907: 15, fig. 18 (in part); Paulsen, 1908: 39 (in key),
52 (descr., refs), text-figs 66b-f (not a); Meunier,
1919: 1-59; Lebour, 1925: 124-125 (descr., distrib.),
pl. XXV, figs 2a-b; Schiller, 1937: 189-192 (descr., refs
& syn.), text-figs 188a-g; Wood, 1954: 227 (in key),
238 (descr., distrib., syn.), text-figs 116a-c; Hardy,
1956: fig. 15a; Cassie, 1960a: 170 (E. of N.Z.); Cas-
sie, 1961: 20, 49 (N.Z. localities); Newell & Newell,
1963: 40, pl. XI, fig.6; Wood, 1968: 103 (descr.), fig.
304; Subrahmanyan, 1971: 4647 (descr. etc., refs &
syn.), pl. XXVI, figs 1-17; Balech, 1971a: 138-139
(descr., ecol., etc.), pl. XXVII, figs 514-519; Her-
mosilla, 1973: 15 (in key), 22-24 (detailed descr.,
forms, etc.), pl. 6, fig 1-17; Balech, 1974: 65 (in Proto-
peridinium, study of Ostenfeld's first descr. etc.), figs
XI1(2), XVII(16); Taylor, 1976: 150-151 (features, refs
& syn. etc.), pl. 32, fig. 341; Staker & Bruno, 1980:
167-172 passim (diurnal migration); Abé, 1981: 179
(inkey), 182-184 (descr., discuss., refs & syn.), fig. 11
(56-62); Dodge, 1982a: 171 (in key), 196 (descr.,
etc.), fig. 23A; Sweeney, 1987: 270 (biolumines-
cence); Balech, 1988: 107 (diag., taxon., distrib., ecol.),
pl. 40, figs 9-12.

Protoperidinium humile (Schiller, 1937)

Schiller, 1937: 235-236, fig. 235 (Peridinium); Tay-
lor, 1974: 1965 (unpubl. first N.Z. record from Leigh
listed); Balech, 1974: 57 (in Protoperidinium; also prob.
incl. P. perbreve Balech & de Oliveira Soares, 1966:
103, figs 1-10), figs XVI(5), XXV(15); Taylor, 1978:
217 (Leigh record of June 1966 listed); Balech, 1988:
188-189 (diag., taxon., distrib.), pl. 84, figs 7-12.
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Protoperidinium leonis (Pavillard, 1916)

Pavillard, 1916: 32, text-fig. 6 (Peridinium);
Lebour, 1925 : 112-113 (descr., distrib., refs & syn),
pl. XXI, figs 1a-d; Martin, 1929: 27, pl. VI, figs 3-5;
Schiller, 1937: 236-238 (descr., refs & syn.), text-figs
236a-m; Massuti & Margalef, 1950: 67 (in Section
Conica Jorg., key, p. 66), fig. 153; Wood, 1954: 228
(in key), 251-253 (descr., distrib., syn.), text-figs
148a-c; Trégouboff & Rose, 1957: 111, pl. 23, fig.19;
Cassie, 1960a: 170 (E. of N.Z.); Cassie, 1961: 20, 49
(N.Z. localities.); Klement, 1964 : 351 (descr., dimen-
sions etc.), pl. 1, fig. 9; Wood 1964b: 563; Cassie,
1966: 584 (Hauraki Gulf); Steidinger et al., 1967: pl.
VIII, fig. e; Wall & Dale, 1968: 276, pl. 2, figs 18-21,
pl. 3, fig. 22; Wood 1968: 104 (descr.), fig. 310;
Subrahmanyan, 1971: 68—69 (descr., refs & syn.), pl.
XLIII, figs 1-13, pl. XLIV, figs 10-14; Hermosilla,
1973: 17 (in key), 34-36, pl. 16, figs 1-21; Sarjeant,
1974: 74; Taylor, 1974: 196 (N.Z. records listed);
Balech, 1974: 58 (Protoperidinium), figs XXVII(2);
Taylor, 1976: 141-142 (identif. featurcs, refs etc.), pl.
33, fig. 369; Matsuoka, 1976 : 359 (thecate and cyst
forms), pl. 11, fig. 9;  Balech, 1976c: 30-33, fig. 2;
Reid, 1977: 431 (table I), 441-442 (cyst/theca cor-
relation [probable] = Trinovantedinium sabrinum sp.
nov.); Reid, 1978: 219-229; Taylor, 1978: 217 (Leigh
record of July 1967 listed); Shim et al., 1981: 68, pl.
VII, figs 23a-c; Abé, 1981: 384-386 (descr. etc.), fig. 58
(398-404); Dodge, 1982a: 170 (in key), 187 (descr.,
etc.), figs 21D-F, pl. V, fig. d; Harland, 1982: 385-386
(cyst descr., etc.), text-fig. 21; Harland, 1983: 361,
387, text-fig. 31, pl. 47, figs 7-8 (cyst, distrib., etc. as
Quinguecuspis concretum (Reid)); Lewis et al, 1984:
25-34 passim (cyst/theca relationships, cyst as Quin-
quecuspis concretum), pl. 2, figs 3,4 & 6; Dodge & Lee,
1985: 37, fig. 62; Baldwin, 1987: 549, figs 15-17
(descr. of cysts, distrib. Marlborough Sounds) cf. also
p- 550, figs 21-22 as Peridinium sp. — "... the general
shape of Peridinium and resembled P. leonis.”);
MacKenzie & Gillespie, 1986: 388 (table 3 : Tasman
Bay), as Peridinium; Sweeney, 1987: 270 (biolumin-
escence); Hallegraeff, 1988: 92,