ANNUAL GENERAL MEETING.
25th MaArcH, 1959.

The Righty-Fourth Annual General Meeting was held in the Society’s Rooms,
Science House, 157 Gloucester Street, Sydney, on Wednesday, 25th March, 1959.
Dr. S. Smith-White, President, occupied the chair.

The minutes of the Eighty-Third Annual General Meeting, 26th March, 1958, were
read and confirmed.

PRESIDENTIAL ADDRESS.

Presidency of the Linnean Society of New South Wales confers both an honour
and an obligation. I should like to express my thanks to the Society for the former.
I feel that there is an obligation on the President, in presenting the address, to
maintain the standards of past years. I hope I will not fail the Society in this respect.

I should like to thank Dr. W. R. Browne and Dr. A. B. Walkom for their continued
services as Honorary Secretary and Honorary Treasurer-Editor. They have served us
for so long and have served us so well that we must be careful not to take their
services for granted. I should also like 10 express appreciation to Miss G. L. Allpress,
our Assistant Secretary, for her continued loyalty; the efficient management of the
daily affairs of our Society and the maintenance of our Library reflect our indebtedness
to her.

The Society’s Proceepings for 1958, Volume 83, Parts 1 and 2, were published in
1958, and Part 3 in March, 1959. Volume 83 consists of 387 pages, 6 plates and 392
text-figures. A grant of £125 was made by the Commonwealth Publications Fund
Committee towards the cost of publication of *‘Catalogue of Australian Mammals and
their Recorded Internal Parasites”, by Dr. M. Josephine Mackerras, and payment for a
two-colour plate to illustrate a paper by K. Gauba and L. D. Pryor, entitled “Seed
Coat Anatomy and Taxonomy in Fucalyptus. 1”7, was made by the Department of the
Interior, Canberra, A.C.T. Printing of illustrations by collotype was considered by
Council and it was resolved that appropriate action be taken to let prospective authors
know of the availability of collotype illustrations for their papers, under certain
conditions, including one that the author bear half the cost above that of a corresponding
half-tone block. A minimum number of eight plates was another proviso, as for any
number less than eight the cost would be prohibitive.

During the year twelve new members were added to the list, two members died,
nine members and one associate member resigned, and two were removed from the
list under Rule vii. The numerical strength of the Society at 28th February, 1959,
was: Ordinary Members, 223§ Life Members, 32; Corresponding Members, 2; total, 259.

The resignation from Council of Mr. A. J. Bearup was regretfully accepted by
Council at its February, 1959, meeting and Dr. I. V. Newman was elected in his place.
Mr. Bearup resigned on account of ill health. We greatly appreciate his services to
and interest in the Society and offer him our best wishes for his speedy recovery.

New holland blinds for our suite of offices and meeting room, a steel filing cabinet
and twenty-five new, comfortable, modern seats have been purchased during the year.

On 19th June, 1958, the first Sir William Macleay Memorial Lecture was delivered
by Professor A. A. Abbie, of Adelaide, to a large audience in the hall in Science House.
The title of the lecture was “Timing in Human Evolution” and the preliminary part
was devoted to interesting facts in the lives of the Macleays, and Sir William Macleay
in particular (see PROCEEDINGS, 83, 1958: 197-213).
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2 PRESIDENTIAL ADDRESS.

Lecturettes were given at the following meetings: April, National Parks in New
South Wales, by Mr. Allen A. Strom; September, The Natural History of Australian
Echinoderms, by Miss Elizabeth C. Pope; and October, Whales and Whaling, by Mr.
W. H. Dawbin. No ordinary monthly meetings were held in June or August, 1958.
A symposium was held in July, 1958, on ‘“‘Origin and Distribution of Australian Fauna
and Flora”, in which a leading part was taken by Professor R. L. Crocker, Dr.
J. W. Evans and Mr. Gordon Packham. We express our thanks and appreciation to
all lecturers for their contributions to the prcgrammes of the meetings. Members
also showed Kkeen interest in bringing notes and exhibits and entiering into the
interesting discussions which often took place.

The relatively small attendances at ordinary monthly meetings have been causing
the Council some concern, and in an endeavour to meet the convenience of members
the time of meeting was altered to 6 p.m., without, however, any marked improvement
resulting. The maiter of increasing attendances is still under consideration and
suggestions by members would be welcomed.

Library accessions from scientific institutions and societies on the exchange list
amounted to 1,727 compared with 1,858 in the previous year. Requests for library
loans from members and institutions were as numerous as in the past years. The
following donations to the library were made: (1) Sir Gavin de Beer, two books,
“The Origin of Species”, by Charles Darwin (a reprint of the sixth edition with a
preface by Sir Gavin de Beer) (1958), and “Evolution by Natural Selection”, by
Charles Darwin and Alfred Russell Wallace (with a foreword by Sir Gavin de Beer)
(1958); and (2) Captain R. Lloyd Jones, three books by Alvin Boyd Kuhn, Ph.D.,
“The Lost Light” (1940), “Who is this King of Glory?” (1944) and “Shadow of the
Third Century” (1949). Council decided to purchase “Scientific Serials in Australian
Libraries” and amendment sheets as published from year to year. Exchange relations
were entered into with a number of institutions. The PRroceEpiNgs were offered to
Museo Civico di Storia Naturale di Venezia, Venice, Italy; Universidad de Buenos
Aires, Facultad de Ciencias Exactas y Naturales de Buenos Aires, Argentina, and
North Queensland Naturalists’ Club, Cairns, North Queensland (in addition to Abstract
of Proceedings already sent). Reprints were offered in exchange to: Service de
Parasitologie Végétale, Institut Pasteur, Paris, France (Zoological and Entomological);
Institute of Entomology, Academia Sinica, Peking, China (Entomological); Facultas
Rerum Naturalium Universitatis Comenianae, Bratislava, Czechoslovakia (Botanical);
National Geological Library, Peking, China (Geological); Université de Dakar, Faculté
des Sciences, Dakar, French West Africa (Marine Zoology); Museo de Historia Natural
“Javia Prado”, Universidad Nacional Mayor de San Marcos, Lima, Peru (Geological);
and Mammals Research Institute, Polish Academy of Sciences, Bialowieza, Poland
(Zoological and Entomological). A resumption of the exchange of publications with
Naturwissenschaftlicher Verein, Hamburg, Germany, took place during the year.

The total net return from the Society’s one-third ownership of Science House for
the year was £1,303 10s. 9d. A second Neon sign advertisement has been erected on
Science House.

The Society contributed the sum of £5 5s. stg. towards the commemoration of the
Bicentenary of the foundation of the Royal Botanic Gardens, Kew, England.

Linnean Macleay Fellowships.

In November, 1957, the Council reappointed Miss Nola J. Hannon and Mrs.
Mary B. Williams to Fellowships in Botany for 1958.

Miss Hannon resigned her Fellowship on 11th April, 1958, to take up an appoint-
ment as a lecturer in the N.S.W. University of Technology (now University of New
South Wales). She has since obtained her Doctorate of Philosophy.

During 1958 Mrs. Williams continued a study of the freshwater algal family
Characeae. This work was drastically interrupted when the Department of Botany
of the University of New England was destroyed by fire in February, 1958. The whole
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of her personal collection of herbarinm material and slides was lost. Part of the
collection of Characeae of the N.S.W. National Herbarium was recovered in severely
damaged condiiion and that of the Melbourne National Herbarium in moderately
damaged condition. Fortunately, a large provortion of the data already accumulated
from this material was saved. The loss of the material itself, however, has been a
severe handicap to making a complete study of the group. During the remainder of
the year an attempt was made to sort through the data on haund, but many gaps were
found and the work has not heen completea. Meanwhile, in collaboration with
‘Mr. T. C. Chambers, certain races of Nitella cristata AlBr. were grown in various
environments differing in factors of light, temperature, and photoperiod. The results
of this experiment will be incorporated in a joint paper to be presented later. Mrs.
Williams did not seek reappointment to a Fellowship for 1959.

In November, 1958, Miss Alison McCusker, M.Sc., was appointed to a Fellowship
in Botany for 1959. Miss McCusker proposes to undertake cytological investigations
in the family Epacridaceae, including (1) the sexual system of Leucopogon
melaleucoides (A. Cunn. ex DC.), (2) a comparison of pcllen developments and
breeding systems in populations of Astroloma pinifolium (Benth.) in eastern New
South Wales and western Victoria, and (3) the production of two types of pollen in
Acrotriche divaricate (R.Br.). We extend to Miss McCusker our best wishes for a
successful year’s research work.

Linnean Macleay Lectureship in Microbiology.

Dr. Y. T. Tchan, Linnean Macleay Lecturer in Microbiology, University of Sydney,
has furnished a report of his activities for the year ending 31st December, 1958, as
follows: Teaching and administrative duties occupied a large proportion of the year
but time was found for the following research: (1) Soil fertility test. This work
has been continued. Experiments showed that the algal assay technique can be used
for the estimation of nitrogen, phosphorus, sulphur and magnesium. In addition the
possibility of estimating certain trace elements has been under investigation. Many
difficulties still have to be overcome but it is likely that the method may prove
suitable for iron, manganese and molybdenum. A paper has been accepted for
publication (Plant and Soil, 1959). (2) The study of nitrogen fixation by free living
micro-organisms has made some progress. A paper has been published on the subject
of cytochromes of Azotobacter (Moss and Tchan, Proc. LiNN., Soc. N.S.W., Ixxxiii, 1958,
Part 2, p. 161). (3) With the N-fixing.algae, work is in progress to obtain a general
technique for isolation of bacteria-free algal cultures using antibiotics.

Obituaries.
It is recorded with regret that the following members died during the year:

Sirk Doucras Mawson, D.Sc., B.E., F.R.S., an Honorary Life Member of the Society,
who had been a member since 1905, died in Adelaide, South Australia, on 14th October,
1958. He was born in 1882 at Frizinghall, near Bradford, England, came to Australia
as a boy, and was educated at Fort Street School, Sydney. He graduated B.E. (1902)
and B.Sc. (1905) at the University of Sydney and D.Sec. (1909) at the University of
Adelaide. e contributed only two papers to the Society’s ProceEpIiNGgs (in 1905 and
1906) but always retained a keen interest in the Society in spite of his residence in
South Australia and his many sojourns in Antarctica. For fuller biographical accounts
of Sir Douglas Mawson see Aust. J. Sci.,, v. 21, No. 5, p. 134 (December, 1958) and
Nature, v. 182, No. 4645, p. 1273 (8th November, 1958).

MRr. DoxarLp Foro Ross died in Sydney on 4th July, 1958. He had been a member
of the Society since 1945.

Dr. WALTER GEORGE WoorNoUGH, who died on 28th September, 1958, at the age of
82, was a notable figure in the geological life of Australia. He had filled with
distinction important academic positions in Adelaide, Sydney and Perth, and was the
first Geological Adviser to the Commonwealth Government. He joined this Society in
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1899 and contributed five papers to the ProceepiNGgs. Though he resigned in 1933, he
still maintained an interest in the Society and on numerous occasions rendered valued
help by translating communications in foreign languages.

PRESIDENTIAL ADDRESS.
Pollen Development Patterns in the Lpacridaceae.
A Problem in Cytoplasm-Nucleus Interaction.

Tetrad pollen is generally characteristic of the Order Ericales. In the tribe
Styphelieae of the Epacridaceae this tetrad form has been altered by the regular failure
of three pollen grains in each tetrad, to produce apparently single monad grains. In
its most extreme form, monad development involves cytoplasmic polarity and nuclear
migration in the mother cell following meiosis. This extreme monad form probably
originated roughly contemporaneously with the origin of the tribe. In some genera
and species it has suffered further modification, to give variable or segregating pollen
tetrads and reversion to regular pollen tetrads. These patterns of pollen development
are described and illustrated. An attempt is made to offer a general hypothesis to
explain the mechanism of mcnad development and to follow up the evolutionary
consequences of this hypothesis.

(For full text see pp. 8-35.)

The Honorary Treasurer, Dr. A. B. Walkom, presented the balance sheets for the
year ended 28th February, 1959, duly signed by the Auditor, Mr. S. J. Rayment,
F.C.A. (Anst.), and his motion that they be received and adopted was carried
unanimously.

No nominations of other candidates having been received, the Chairman declared
the following elections for the ensuing year to be duly made:

. President: T. G. Vallance, B.Sc.,_ Ph.D.

Members of Council: R. H. Anderson, B.Sc.Agr.; A. N. Colefax, B.Sc.; J. W.
Evans, M.A., D.Sc., Sc.D.; Dorothy A. Thorp, B.Sc.; T. G. Vallance, B.Sc.,
Ph.D.; and J. M. Vincent, D.Sc.Agr., Dip.Bact.

Auditor: S. J. Rayment, F.C.A. (Aust.).

A cordial vote of thanks to the retiring President was carried by acclamation.
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PRESIDENTIAL ADDRESS.

POLLEN DEVELOPMENT PATTERNS IN THE EPACRIDACEAE.

A PrOBLEM IN CYTOPLASM-NUCLEUS INTERACTION.
By S. SMITH-WHITE.

(Plates i-ii; twelve text-figures.)

[Delivered 25th March, 1959.1

Synopsis.

Tetrad pollen is generally characteristic of the Order Ericales. 1In the tribe Styphelieae
of the Epacridaceae this tetrad form has Dbeen altered by lhe regular failure of three pollen
grains in each tetrad to produce apparently single monad grains. In its most extreme form,

monad development involves cytoplasmic polarity and nuclear migration in the mother cell
following meiosis.

This extreme monad form probably originated roughly contemporaneously with the origin
of the tribe. In some genera and species it has suffered further modification, to give variable
or segregating pollen tetrads, and reversion to regular pollen letrads.

These patterns of pollen developmient are described and illustrated. An attempt is made
to offer a general hypothesis to explain the mechanism of monad development and to follow
up the evolutionary consequences of this hyvpothesis.

The interests of this Society are very diverse, and over the years presidential
addresses have covered an equally diverse field. Many have presented reviews of the
fields of knowledge and research in which the president of the year has had standing.
It is not my intention to follow this custom. Instead, I propose to present and discuss
a problem peculiar to a group of Australian plants which has interested me for many
years but on which there is practicallyv no published information.

My story concerns the characteristics of mature pollen and the patterns of pollen
development found in the tribe Styphelieae of the Epacridaceae, and it involves
differentiation at the intracellular level. Problems of differentiation provide one of the
central themes of present-day biology, and I believe you will find my story unusual
and interesting. I cannot provide the answers, hut I am prepared to do some guessing.
It has been said that the tortoise can make no progress until he sticks out his neck!
I will become involved not only in cell polarity and cytoplasmic gradients, and the
immediate reactions of nuclei to these cytoplasmic conditions, but also, in the long
term, in the consequences of cytoplasmic polarity on nuclear genotype.

THE POLLEN OF THE STYPHELIEAE.

In the Order Ericales, and particularly in the major family of the Order, the
Ericaceae, the pollen is characteristically matured in tetrads. Only in the monogeneric
family Clethraceae do the individual pollen grains separate during maturation. In
the Epacridaceae tetrad pollen is also produced, and this form is, to my knowledge,
uniformly characteristic of the tribe Epacrideae. In the Styphelieae, however, there
is an unusual diversity of pollen types.

The Monad Pollen Type.
As early as 1810 Robert Brown observed that in this tribe the pollen may be
either tetrad or single. Brough (1924) described the pollen of Styphelia longifolia
as being single. In my experience, truly single pollen grains do not occur within the
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tribe. REach apparently single pollen grain is a tetrad containing one good pollen
grain and three aborted and empty cells, all enclosed in a common thick exine. The
terms “pseudomonad” and “monodynamosporous tetrad” have been used for the
somewhat similar pollen type found in the Cyperaceae (Selling, 1947; Erdtman, 1952),
but they seem unwieldy and unnecessary. The term monad is sufficient to distinguish
this type from single pollen grains and will be used in this address.

The main features of the development of monad pollen in Styphelic and in
Leucopogon have been described in the ProceEpings of this Society and elsewhere
(Smith-White, 1948a, 1955a¢, 19550). 1In the pollen mother cell (PMC) immediately
following meiosis, the four microspore! nuclei are uniformly spaced, either in tetra-
hedral or quadrant arrangement (Text-fig. 1, a). Before partition of the mother cell
cytoplasm occurs, migration of the nuclei takes place; three cluster at one end of the
cell and the fourth moves to, or remains in, an isolated position at the opposite end
(Text-fig. 1, b). Cell walis are then laid down and the microspores are constituted.
These microspores are initially very unequal in size (Text-fig. 1, ¢) and unlike in
potential. The differentiation of the one functional and the three non-functional micro-
spores occurs at a very early stage, either immediately following or perhaps during
meiosis. All four microspores undergo some development, and there is some thickening
of the cell walls surrounding the small' ones. Very soon, however, the three minor
microspores die (Text-fig. 1, d, e). As Barber has shown in Uwvularia (1941) the
opportunity for intercellular compensation is then lost and the small microspores can
derive no advantage from their association with the large one to compensate them for
their own deficiencies.

Subsequent growth of the tetrad and its increase in size with maturation is entirely
due to the large microspore. The aborted cells become compressed and obscured
(Text-fig. 1, g, ). In the functional microspore the pollen grain mitosis occurs at a
rather late stage of development, and after very considerable increase in size. This
PG mitosis shows an inversion of the usual polarity characteristic of the PG mitosis
in many flowering plants (Sax and Husted, 1936; Brumfield, 1941; La Cour, 1949;
de Almeida and Sampaya, 1950), in that the short pole of the mitotic spindle is
directed radially outwards from the centre of the tetrad, and the generative nucleus,
and later the generative cell, is derived from this outer pole (Text-fig. 1, f, ¢). Finally,
the generative cell migrates into the centre of the pollen grain and its boundary
becomes indistinet (Text-fig. 1, k).

This pattern of pollen development is the most frequent one in the tribe. It has
been termed the Styphelia type, or S-type, since it was first found and is most fully
developed in that genus. It is not usually associated with visible meiotic abnormalities.

Normal tetrad pollen (T-type), similar to that of the Ericaceae and the Epacrideae
is also found in the Styphelieae, but is much less frequent. It is known to me in
11 species in the genera Acrotriche, Cyathodes, Pentachondra, Trochocarpa, Leucopogon,
Brachyloma and Lissanthe (Table 8). Three other pollen types are also found in the
tribe and involve patterns of development intermediate between the S-type and the
T-type, in a sense linking them together. These will be described and considered after
the implications of the S-type :monad pattern of development have been discussed.

The Implications of the Styphelia Pattern of Development.

The unlike fates of the microspore nuclei in the Styphelia mother cell demonstrate
the existence of differentiation within the cell. This differentiation may be in the
cytoplasm or in the nuclei, or more probably in both.

Intracellular polarity, i.e.,, the develecpment of substantive gradients between
different parts of the cell cytoplasm, is not infrequent and is perhaps a necessary
concomitant of all primary cellular differentiation (Mather, 1948). Such gradients

1I propose to use the term amicrospore for the four daughter cells of a PMC until they
reach the stage of the first gametophytic mitosis, the pollen grain mitosis. After this mitosis
they become binucleate pollen grains.

















































































