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Br. phycol. J. 24:103-109 
1 June 1989 

Obituary 

IRENE MANTON, FRS, 1904-1988 

Irene Manton, FRS, died peacefully in her 
sleep on 31 May 1988 at the age of 84. 
Phycology thereby lost a scientist of genius 
and many of us lost a generous and steadfast 
friend. 

Irene's remarkable scientific career began 
with scholarships to both Oxford and 
Cambridge. She chose Cambridge and 
followed her degrees with postdoctoral 
studies in Sweden and a lectureship in 
Manchester. Her brilliant research on 
chromosome spiralization and fern cyto- 
taxonomy led to her appointment as 
Professor of Botany in Leeds in 1946 and it 
was here that she began her epoch-making 

research on algae while still continuing her 
classic work on ferns. 

In the late forties she saw early electron 
micrographs of biological specimens and 
realized the potential of this new technology 
for the study of plant cells. She stormed into 
the Rockefeller Institute in New York and 
after two weeks of lightning tuition and 
enthusiastic practice emerged triumphant 
with the first electron micrographs of the 
motile cells of ferns, mosses and algae, 
including Fucus spermatozoids which she 
collected by squeezing ripe male con- 
ceptacles into a whisky bottle discarded on 
the New York shoreline. 
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Once back in England she set up in the 
Leeds department what was for 5 years 
the only laboratory in the world devoted to 
the ultrastructural study of plants. Sub- 
sequently, she and her colleagues kept Leeds 
at the forefront of international research in 
an increasingly competitive field and dis- 
covered such ultrastructural classics as 9 + 2 
structure of cilia and flagella, lametlar 
organization of algal chloroplasts, scale 
tbrmation in Golgi bodies, microanatomy of 
haptonemata and the cytological intricacies 
of many new planktonic algae. 

Irene always maintained that she was not 
a phycologist but, rather, a botanist who 
happened to end up studying algae because 
they provided marvellous material tbr the 
investigation of fundamental aspects of 
plant cytology. She collaborated with "real 
phycologists" on many studies, as will be 
seen from her bibliography which provides a 
rollcall of friends who shared the work and 
excitement of many fascinating discoveries. 
Even so, despite her disclaimer, she gave 
brilliant undergraduate lectures on the algae, 
always from memory, and she knew her 
seaweeds on the shore intimately, as was 
demonstrated on memorably eccentric field 
courses at Menai Bridge and elsewhere. 

Irene's full algal bibliography provides a 
fascinating insight into the way her studies 
of one problem or one plant led to others. I 
have arranged her algal publications in the 
order in which they were submitted to 
journals as nearly as I can determine from 
her archives or from my own recollections 
and I have also attempted to summarize the 
importance of her achievements. It will be 
obvious that at times she was working 
simultaneously on several different projects 
using algae from different groups and 
collaborating with different colleagues. At 
the same time, of course, she was publishing 
profusely on fern cytotaxonomy and the 
ultrastructure of bryophytes and pterido- 
phytes, while also running a large university 
department! In 1961 her amazing research 
career was recognized by election to The 
Royal Society and, after her retirement in 
1969, she was honoured worldwide with 

medals, citations, honorary degrees and 
presidency of the Linnean Society from 1973 
to 1976. 

Though Irene's research was her life, she 
still found time to pursue her love of 
Chinese and modern art, printing and music. 
I have written elsewhere of her magnificent 
collection of paintings, drawings and prints 
which she bequeathed in its entirety to the 
University of Leeds where a selection will be 
on permanent display in a special gallery, of 
her talent as a violinist who played the 
major concertos and led her own string 
quartet, and of the many anecdotes that 
enlivened our appreciation of her unique 
personality, irene approached science and 
life with uncompromising commitment to 
quality and originality, and with infectious 
enthusiasm for hard work and active leisure. 
She suffered fools, incompetents and 
charlatans not at att but those who knew her 
well could be overwhelmed by her generosity 
of spirit and her love for them and their 
families. She will be remembered with 
admiration as a scientist and with warm 
affection as a friend and colleague. 

ALGAL AND FLAGELLATE 
BIBLIOGRAPHY 

The list that follows is an attempt to 
record all of Irene Manton's publications on 
the algae and flagellates. However, a few 
may be missing, especially contributions to 
books and papers for which she received no 
reprints. I would be grateful for details of 
any omissions. 

Irene's first paper on algal ultrastructure 
was her note to Nature on Fucus sperm (I) 
in which she showed "Flimmer" for the first 
time on brown algal flagella. She made the 
visionary comment that this character "may 
be found to have considerable phyletic 
interest"! There followed more papers with 
Brian Clarke on motile cells of brown and 
green algae which, together with her work 
on cilia of moss and fern spermatozoids, led 
to the classic formulation of the 9+2 
proposal. These observations (1-11) were 
based upon shadowcast preparations only 
and it was in 1954 in New York that she cut 
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her first sections and was able to show the 
9+2 in TS Synura flagella (12). These 
sections of material embedded in metha- 
crylate now look dreadful but they were 
revolutionary at the time. 

The Synura sections and direct 
preparations illustrated ultrastructural 
details of chrysophycean scales for the first 
time and Irene's classic collaboration with 
Mamie Parke on Chrvsochrornulina began. 
first with shadowcast preparations showing 
scales and haptonemata to supplement 
Mamie's elegant light microscopy, and later 
with sections which revealed the true nature 
of the haptonema and eventually led to 
separation of the class Prymnesiophyceae 
(Haptophyceae) from the Chrysophyceae. 
Work in the 1950s also included sectioning 
of brown algal zoospores and sperm, of 
Prasiola gametes with Imre Friedmann, and 
of Vaucheria zoospores with Dennis 
Greenwood. 

The next milestone was the first observa- 
tion of internal formation of scales in 
vesicles. This report for Micromonas (25) 
was quickly followed by a similar one for 
Paraphysomonas in an "accidental" study by 
Irene and myself (28) and then for Chryso- 
chromulina (29). Evidence for a relation 
between scale vesicles and the Golgi body 
was first provided by Halosphaera and 
Pyramimonas (36), later to be placed in the 
Prasinophyceae, and Chrysochromulina (31) 
of the Prymnesiophyceae. These indications 
subsequently led to the detailed papers on 
"peculiar" Golgi and scale production in the 
latter (as Haptophyceae, 57, 58) and forma- 
tion of flagellar and body scales by the Golgi 
apparatus in the former (45-48). 

Amazingly, at the same time, Irene was 
studying motile cells of Oedogonium with 
Larry Hoffman (34, 35), elucidating fucoid 
phylogeny (41), describing stellate patterns 
and other new structures in basal bodies (38, 
44) and working out the details of 
Prymnesium, including mitosis (40, 42, 43). 
This latter investigation would have been 
impossible without the extremely important 
technical innovation of Epon embedding, 
first used by Irene in her paper on 

Stigeoclonium zoospores (39) which shows a 
quantum leap forward in clarity and detail 
of the sections. Her first sortie into mitotic 
ultrastructure proved irresistible and encour- 
aged her later collaboration with Klaus 
Kowallik and Hans-Adolf yon Stosch on 
mitosis and meiosis in the diatom 
Lithodesmium (65, 68, 70, 75) where the 
actual numbers of microtubules in spindles 
were counted for the first time in anv 
organism. 

The late 1960s also saw, among others, 
studies on the Convoluta symbiosis with 
Mamie Parke and Luigi Provasoli (56, 61), 
on structure and origin of coccolith~ with 
Leon Peterfi and myself (64, 66), on 
haptonematal structure and new species of 
Chrysoschromulina with Barry Leadbeater 
(63, 69, 71) and on Pavlova with John Green 
(72). 

Irene retired from the Leeds chair on 30 
September 1969 and the next day began 
work in her new basement laboratory, 
affectionately (?) referred to by her as "the 
dungeon". She continued for another 19 
productive years in what she gleefully called 
"research for fun". She travelled around the 
world collecting algae and art and published 
an esoteric but highly informative series of 
papers on new species of Chrysochromulina, 
choanoflagellates, coccolithophorids and 
prasinophytes, with Barry Leadbeater, Joan 
Sutherland, Margaret McCully and Ken 
Oates. Her research took her to Alaska, 
arctic Canada, the Galapagos Islands, 
Greenland and South Africa and though she 
undoubtedly had a whale of a time, she also 
contributed more solid science to the algal 
literature after retirement than many achieve 
in their working life. 

The impact made by Irene Manton on 
modern phycology in particular and cell 
biology in general is immense and those who 
worked with her will always be grateful that 
they had the privilege of doing so. 

PUBLICATIONS 

(with B. Clarke, 1950). Electron microscope 
observations on the spermatozoid of Fucus. 
Nature. Lond., t66: 973-974. 
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2 (with B. Clarke, 1951). Electron microscope 
observations on the zoospores of Pylaiella and 
Laminaria. J. exp. Bot., 2: 242--246. 

3 (with B. Clarke, 1951). An electron microscope 
study of the spermatozoid of Fucus serratus. 
Ann. Bot., 15: 461-471. 

4 (1952). The fine structure of plant cilia. Syrup. Soc. 
exp. Biol., V|: 306-319. 

5 (with B. Clarke, A. D. Greenwood & E. A. Flint, 
1952). Further observations on the structure of 
plant cilia, by a combination of visual and 
electron microscopy. J. exp. Bot., 3: 204-215. 

6 (1953). Number of fibrils in the cilia of the green 
algae. Nature, Lond., 171: 485-486. 

7 (with B. Clarke & A. D. Greenwood, 1953). 
Further observations with the electron micro- 
scope on spermatozoids in the brown algae. J. 
exp. Bot., 4: 319-329. 

8 (1954). The morphology of cilia as a guide to 
phylogeny. 8me. Congr. int. bot. (Paris), 17: 5. 

9 (1956-1957). Microanatomy of cilia, flagella, etc. 
139. Recent work on the internal structure of 
plant cilia. Proc. int. Conf. Electron Microscopy, 
Lond., 1954: 594-599. 

10 (1955). Plane of bilateral symmetry in plant cilia. 
Nature, Lond., 176: 123. 

11 (with B. Clarke & A. D. Greenwood, 1955). 
Observations with the electron microscope on 
biciliate and quadriciliate zoospores in green 
algae. J. exp. Bot., 6:126 128. 

12 (1955). Observations with the electron microscope 
on Synura earoliniana Whitford. Proc. Leeds 
phil. lit. Soc. (Sci. Sect~), 6: 306-316. 

13 (with M. Parke & B. Clarke, 1955). Studies on 
marine flagellates. II. Three new species of 
Chrysochromulina. J. mar. biol. Ass. U.K., 34: 
579-609. 

14 (1956). Plant cilia and associated organelles. In 
Cellular Mechanisms in Differentiation and 
Growth. (Rudnick, D., editor), 61-71. Princeton 
University Press, Princeton. 

15 (with B. Clarke, 1956). Observations with the 
electron microscope on the internal structure of 
the spermatozoid of Fucus. J. exp. Bot., 7: 
416-432. 

16 (with M. Parke & B. Clarke, 1956). Studies on 
marine flagellates. III. Three further species of 
Chrysochromulina. J. mar. biol. Ass. U.K., 35: 
387-414. 

17 (with A. D. Greenwood & B. Clarke, 1957). 
Observations on the structure of the zoospores 
of Vaucheria. J. exp. Bot., 8: 71-86. 

18 (1957). Observations with the electron microscope 
on the internal structure of the zoospore of a 
brown alga. J. exp. Bot., 8: 294-303. 

19 (with M. Parke & B. Clarke, 1958). Studies on 
marine flagellates. IV. Morphology and micro- 
anatomy of a new species of Chrysochromulina. 
J. mar. biol. Ass. U.K., 37: 209-228. 

20 (with M. Parke & B. Clarke, 1959). Studies on 
marine flagellates. V. Morphology and micro- 
anatomy of Chrysochromulina strobilus sp. nov. 
J. mar. biol. Ass. U.K., 38: 169-188. 

21 (1959). Electron microscopical observations on a 
very small flagellate: the problem of Chromulina 
pusilla Butcher. J. mar. biol. Ass. U.K., 38: 
319-333. 

22 (1959). Plant ciliated cells. Proc. IX int. bot. Congr. 
Montreal, 2: 251. 

23 (1959). Observations on the internal structure of the 
spermatozoid of Dictyota. J. exp. Bot., 10: 
448-461. 

24 (with I. Friedmann, 1959). Gametes, fertilization 
and zygote development in Prasiola stipitata 
Suhr. II Electron microscopy. Nova Hedwigia, 1: 
443-462. 

25 (with M. Parke. 1960). Further observations on 
small green flagellates with special reference to 
possible relatives of Chromulina pusilla Butcher. 
J. mar. biol. Ass. U.K., 39: 275-298. 

26 (1961). Plant cell structure. In Contemporary 
Botanical Thought. (McLeod, A.M. & Cobley, 
L.S., editors), 171 197. Oliver & Boyd, 
Edinburgh. 

27 (with G. F. Leedale, 1961). Further observations on 
the fine structure of Chrysoehromulina ericina 
Parke and Manton. J. mar. biol. Ass. U.K., 41: 
145-155. 

28 (with G. F. Leedale, 1961). Observations on the fine 
structure of Paraphysornonas vestita, with special 
reference to the Golgi apparatus and the origin 
of scales. Phycologia, 1:37 57. 

29 (with G. F. Leedale, 1961). Further observations on 
the fine structure of Chrysochromulina minor and 
C. kappa with special reference to the pyrenoids. 
J. mar. biol. Ass. U.K., 41: 519-526. 

30 (with M. Parke & J. W. G. Lund, 1962). 
Observations on the biology and fine structure of 
the type species of Chrysochromulina (C. parva 
Lackey) in the English Lake District. Arch. 
Mikrobiol., 42: 333-352. 

31 (with M. Parke, 1962). Preliminary observations on 
scales and their mode of origin in Chryso- 
chromulina polylepis sp. nov. J. mar. biol. Ass. 
U.K., 42" 565-578. 

32 (1962). Some recent work on the electron 
microscopy of algae. Vortr. Ges. Botanik, N.F.I.: 
29-31. 

33 (with M. Parke, 1962). Studies on marine 
flagellates. VI. Chrysochromulina pringsheimii sp. 
nov. J. mar. biol. Ass. U.K., 42: 391-404. 

34 (with L. Hoffman, 1962). Observations on the fine 
structure of the zoospore of Oedogonium 
cardiacum with special reference to the flagellar 
apparatus. J. exp. Bot., 13: 443-449. 

35 (with L. R. Hoffman, 1963). Observations on the 
fine structure of Oedogonium. II. The 
spermatozoid of O. cardiacum. Amer. J, Bot., 50: 
455-463. 

36 (with K. Oates & M. Parke, 1963). Observations on 
the fine structure of the Pyramimonas stage of 
Halosphaera and preliminary observations on 
three species of Pyramimonas. J. mar. biol. Ass. 
U.K., 43: 225-238. 

37 (with G. F. Leedale, 1963). Observations on the 
micro-anatomy of Crystallolithus hyalinus 
Gaarder and Markali. Arch. Mikrobiol., 47: 
115-136. 

38 (1963). The possible significance of some details of 
flagellar bases in plants. J. roy. microsc. Soc., 82: 
279-285. 

39 (1964). Observations on the fine structure of the 
zoospore and young germling of Stigeoclonium. 
J. exp. Bot., 15:399-411. 
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40 (with G. F. Leedale, 1963). Observations on the fine 
structure of Prymnesium parvum Carter. Arch. 
MikrobioL, 45: 285-303. 

41 (1964). A contribution towards understanding of 
"the primitive fucoid". New Phytol., 63: 244-254. 

42 (1964). Further observations on the fine structure of 
the haptonema in Prymnesium parvum. Arch. 
Mikrobiol., 49: 315-330. 

43 (1964). Observations with the electron microscope 
on the division cycle in the flagellate Prymnesium 
parvum Carter. J. roy. microsc. Sot., 83: 
317-325. 

44 (with It. Ettl, I964). Die feinere Struktur von 
Pedinomonas minor Korschikoff. I. Unter- 
suchungen mit dem Lichtmikroskop (H. Ettl). II. 
Electron microscopical investigation (I. 
Manton). Nova Hedwigia, 8: 421-440, 441-451. 

45 (with D. G. Rayns, H. Ettl & M. Parke, 1965). 
Further observations on green flagellates with 
scaly flagella: the genus Heteromastix 
Korshikov. J. mar. bioL Ass. U.K., 45: 241-255. 

46 (with H. Ettl, 1965). Observations on the fine 
structure of Mesostigma vMde Lauterborn. J, 
Linn. Soc. (Bot.), 59: 175-184. 

47 (with M. Parke, 1965). Preliminary observations on 
the fine structure of Prasinocladus marinus. J. 
mar~ bioL Ass. U.K, 45: 525-536. 

48 (with M. Parke, 1965). Observations on the fine 
structure of two species of Platymonas with 
special reference to. flageltar scales and the mode 
of origin of the theea. J. mar. bioL Ass'. U.K., 45: 
743-754. 

49 (with H. A. Von Stosch, I966). Observations on the 
fine structure of the male gamete of the marine 
centric diatom Lithodesmium undulatum. J. roy. 
microsc. Soc., 85: I19-134. 

50 (1966). Some possibly significant structural 
relations between chloroplasts and other cell 
components. In Biochemistry o f  Chloroplasts 
(Goodwin, T.W., editor), 1: 23-47, Academic 
Press, London. 

5t (with K. Harris, 1966). Observations on the 
microanatomy of the brown flagellate 
Sphaleromantis tetragona Skuja with special 
reference to the flagellar apparatus and scales. J. 
Linn. Soc. (Bot.), 59: 397-403. 

52 (1966). Further observations on the fine structure of 
Chrysochromulina chiton, with special reference 
to the pyrenoid. J. Cell Sei., h 187-192. 

53 (1965). Some phyletic implications of flagellar 
structure in plants. In Advances in Botanical 
Research, If. (Preston, R.D.,  editor), t-34. 
Academic Press, London & New York. 

54 (I966). Observations on scale production in 
Prymnesium parvum. J. Cell Sci., 1: 375-380. 

55 (1966), Observations on scale production in 
Pyramimonas amylifera Conrad. J. Cell Sci., 1: 
429-438. 

56 (with M. Parke, 1967). The specific identity of the 
algal symbiont in Convoluta roscoffensis. J. mar. 
biol. Ass. U.K., 47: 445-464. 

57 (1967). Further observations on the fine structure of 
Chrysochromulina chiton with special reference to 
the haptonema, "peculiar" Golgi structure and 
scale production. J. Cell Sci., 2: 265-272. 

58 (1967). Further observations on scale formation in 
Chrysochromulina chiton. J. Cell. Sci,, 2:411M18. 

59 (t967). Electron microscopical observations on a 
clone of Monomastix Scherffel in culture. Nova 
Hedwigia, 14:1-11. 

60 (1968). Observations on the microanatomy of the 
type species of Pyramimonas (P. tetrarhynchus 
Schmarda). Proc. Linn. Soc. Lond., 179: 
147-152. 

61 (with L. Provasoli & T. Yamasu, 1968). Experi- 
ments on the resynthesis of symbiosis in 
Convoluta roscoffensis with different flagellate 
cultures. J. mar. bioL Ass, U~K., 48: 465-479. 

62 (with L. S. Peterfi, 1968). Observations with the 
electron microscope on Asteromonas gracilis 
Artari emend. (Stephanoptera gracilis (Artari) 
Wisl.), with some comparative observations on 
Dunaliella sp. Br. phycoL Bull., 3: 423-440. 

63 (1968). Further observations on the microanatomy 
of the haptonema in Chrysochromulina chiton 
and Prymnesium parvum. Protoplasma, 66: 
35--53. 

64 (with L. S. Peterfi, 1969). Observations on the fine 
structure of coccoliths, scales and the protoplast 
of a freshwater coccolithophorid, Hymenomonas 
roseola Stein, with supplementary observations 
on the protoplast of Cricosphaera carterae. Proc, 
roy. Soc. Lond. B., 172: 1-15. 

65 (with K. Kowallik & H. A. Von Stosch. 1969). 
Observations on the fine structure and develop- 
ment of the spindle at mitosis and meiosis in a 
marine centric diatom (Lithodesmium 
undulatum). I. Preliminary survey of mitosis in 
spermatogonia. J. Microsc., 89: 295-320. 

66 (with G. F. Leedale, 1969). Observations on the 
microanatomy of Coecolithus pelagicus and 
Cricosphaera carterae, with special reference to 
the origin and nature of coccoliths and scales. J. 
mar. biol. Ass. U.K., 49: 1-16. 

67 (1969). Tubular trichocysts in a species of 
Pyramimonas (P. grossii Parke). Osterr. bot. Z., 
116: 378-392. 

68 (with K. Kowallik & H. A. Von Stosch, 1969). 
Observations on the fine structure and 
development of the spindle at mitosis and 
meiosis in a marine centric diatom (Litho- 
desmium undutatum). II. The early meiotic stages 
in male gametogenesis. J. Cell Sci., 5: 271-298. 

69 (with B. S. C. Leadbeater, 1969). New observations 
on the fine structure of Chrysochromulina 
strobilus Parke and Nlanton with special 
reference to some unusual features of the 
haptonema and scales, Arch. MikrobioL, 66: 
105-120. 

70 (with K. Kowallik & H. A. Von Stosch, 1970). 
Observations on the fine structure and develop- 
ment of the spindle at mitosis and meiosis 
in a marine centric diatom (Lithodesmium 
undulatum). III. The later stages of meiosis I in 
male gametogenesis. J. Cell Sci., 6: 131-157. 

71 (with B. S. C. Leadbeater, 1969). Chrysochromulina 
camella sp. nov. and C. cymbium sp. nov., two 
new relatives of C. strobilus Parke and Manton. 
Arch. MikrobioL, 68:116132.  

72 (with J. C. Green, 1970). Studies in the fine 
structure and taxonomy of flagellates in the 
genus Pavlova. I. A revision of Pavlova gyrans, 
the type species. J. mar. biol. Ass. U.K., 50: 
1113-1130. 
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73 (1970). Plant spermatozoids. In Comparative 
Spermatology (Baccettie, B., editor), Quaderno, 
137: 143-158, Accademia Nazionale dei Lincei, 
Rome-Siena. 

74 (with B. S. C. Leadbeater, 1971). Fine structure and 
light microscopy of a new species of Chryso- 
ehromulina (C. aeantha). Arch. Mikrobiot., 78, 
58-69. 

75 (with K. Kowattik & H. A. Von Stosch, 1970), 
Observations on the fine structure and 
development of the spindle at mitosis and 
meiosis in a marine centric diatom (Litho- 
desmium undulatum). IV, The second meiotic 
division and conclusion. J. Cell Sci,, 7: 407-443. 

76 (with M. Parke & J. C, Green, 1971). Observations 
on the fine structure of zoids of the genus 
Phaeoeystis [Haptophyceae]. J, mar. biol. Ass. 
U.K., 51: 927-941. 

77 (1972). Preliminary observations on Chryso- 
chromulina mactra sp. nov. Br. phyeol. .L, 7: 
21-35. 

78 (1972). Observations on the biology and micro- 
anatomy of Chrysoehromulina megacylindra 
Leadbeater. Br. phyeol. J., 7: 235-248. 

79 (with K. Oates & G. W. Gooday, 1973), Further 
observations on the chemical composition of 
thecae of Platymonas tetrathele (Prasinopbyceae) 
by means of the X-ray analytical microscope 
(EMMA). J. exp. Bot., 24: 223-229. 

80 (with B. S. C. Leadbeater, 1974). Preliminary 
observations on the chemistry and biology of the 
lorica in a collared flagellate (Stephanoeea 
diploeostata Ellis). J. mar. bioL Ass. U.K., 54: 
269 276. 

81 (with B. S. C. Leadbeater, 1974). Fine-structural 
observations on six species of Chrysoehromulina 
from wild Danish nanoplankton, including a 
description of C. eampanulifera sp. nov. and a 
preliminary summary of the nanoplankton as a 
whole. Biol. Skr. Dan. Vid. Selsk., 20: 1-26. 

82 (1975). Observations on the microanatomy of 
Scourfieldia marina Thronsden and Scourfieldia 
caeca (Korsch.) Belcher et Swale. Areh. 
Protistenk., 117: 358-368, 

83 (with K. Oates, 1975). Fine-structural observations 
on Papposphaera Tangen t¥om the southern 
hemisphere and on Pappomonas gen. nov. from 
South Africa and Greenland. Br. phycol. J., 10: 
93 109. 

84 (with J. Sutherland, 1975). Further observations on 
the genus Pappomonas Manton et Oates with 
special reference to P. virgulosa sp. nov. from 
West Greenland. Br. phycol. J., 10: 377-385. 

85 (with J. Sutherland & B. S. C. Leadbeater, 1975). 
Four new species of choanoflagellates from 
arctic Canada. Proc. roy. Soc. Lond. B., 189: 
15-27. 

86 (with J. Sutherland & B. S. C. Leadbeater, 1976). 
Further observations on the fine structure of 
collared flagellates (Choanoftagellata) from 
arctic Canada and West Greenland. Can. J. Bot., 
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