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INTRODUCTION

Diatoms are common unicellular algae or the so-called microalgae with high com-
mercial value. Most diatom are aquatic, of which a great majority can grow in all kinds
of water areas and only a small part nearly live in the wetland, on the bark of the tree,
in the mosses and so on. There are various diatom species including fossil and living di-
atoms. Fossil diatoms are species vary in dilferent geological ages. For living diatoms,
significant tempore and spatial variations of both composition and quantity of species was
found because of the dilference of their living environment, such as seasonal variation of
both sea water and fresh water, the decrease of species and the increase of individual
abundance from lower latitude to higher latitude, the decrease of species and their indi-
vidual abundance with water depth, and the impossibility of cell division in water depth
under euphotic layer.

Except some higher plants and macroalgae living only in shallow coastal areas, in
the expanse oceans, seas, rivers and lakes, there are phytoplanktons, of which diatom
is the major flora. It is estimated that the annual production of diatom and other plank-
tonic unicellular algae is up to 55 % 10'° t/a. Diatoms are primary producers, which can
absorb inorganic compounds from water and transform them into protein, lipid, carbo-
hydrate and other compounds through active photosynthesis. In material and energy cy-
cles of biosphere, diatom-original organisms play an important role, it and other oxy-
gen-indepent organisms are the source of primary energy of comsumers and the source of
oxygen of oxygen — comsumring animals. It has been reported that phytoplankton can
produce 3.6 X 10'° t/a of oxygen (accounting for over 70% of earth oxygen), 1.6 X
10" t/a of total carbon acid gas, 0.7 X 10'° t/a of silica, and about 4.0 X 10° t/a of
phosphorus, which are great benefits to animals including the human race on the earth.

It is impossible for us to harvest these abundant tiny unicellular algae like we har-
vest crops at land. Although people can seperate and extract some micronutrients (such
as carotene, EPA and polyunsaturated liopids) through agreat mass of culture, more of-
ten microalgae should be transformed by two or three levels and even four to five levels
in food chain in material and energy before they become human food such as commercial

<.

fish, shrimp and mollusca. It is commomly said that “while big fish eat small fish,
small fish eat small shripms.” What small shrimps eat are the small microphyto-
plankton. It is estimated that a seacalf will comsume a half ton of diatoms to grow up 1
pound.

Diatoms reproduce very fast, especially under certain special environment they can
grow and reproduce in amazing speed; some species can be double in cell numbers every

four hours, even multiplying to hundreds of millions of cells in a short of a few days.



The great majority of diatoms can change the colour of ocean surface of hundreds of
thousands of square kilometers. Diatoms die and settle on the sea floor down when the
nutrient of the water were nearly exhausted by them or the living conditions were
changed to be unsuitable for their growth, thus their bones will form the diatom sedi-
ments on a large scale on the ocean floor or lake bed. The depth of the diatom sediments
may be up to 300 m. These sediments become an abundant diatom ore deposit because
of the upward movement of ocean and the movement of land during hundreds of thou-
sands of years.

Two species of Pyxidicula were found by Rothpletz (1969) in B. P. sediment stra-
ta of Jurassic (180~ 135 Ma B.P.) in Mesozoic in Germany. Later studies show that it
has been distributed in various geological period since Mesozoic age. In recent three
decades, diatom has been used as an important indicator in studies of paleo-oceanogra-
phy and geology because of its great quantities and abundant species, easy preservation
in sediments, and its sensitive reaction to environmrnt. Investigation of micropalconto-
logy is becoming more and more necessary with the further development of mineral re-
sources explorations and ivestigations on taxonomy and temporal and spatial distribution
of fossil diatoms have been competed all over the world. On the bottom of deep ocean,
as there are almost not nay calci-microfossils, so the diatom fossil becomes almost an ef-
ficient indicator for paleontology studies of dividing the Tertiary and Quaternary strata.

It should be mentioned that diatom can be used as a good indicator for the judicial
bench to scientifically judge whether or not a dead person in water is drown.

Investigations on morphorlogy and fine structure of diatom valvae are essential both
for diatom taxonomic studies and application studies. Diatom valve is composed of non —
cryatal SiO, and pectin, most of which are as thin as below 1 um. Diatom valves in sedi-
ments or acidized diatom valves have silicified valve without pectin. The valves are very
tiny, usually from around ten to tens of microns. It was reported that the smallest di-
atom which has been recorded up to now is 1 pm, and the biggest one is about 3 ~4
mm. However, diatom valves show various kinds of beautiful appearance with their
striae. The valves can remain well after millions, upon millions of years of environmen-
tal changes. The beautiful appearance of diatom is a very good ceation source for artists
as well as a good taxonomy feacture for diatomists.

The special environment of the earth has been creating the diversified world of life
with different kinds of organisms of which diatom is a component. Because of the great
changes of the naturel world, some diatom species are extingurshed, which can be found
in certain geological ages; other species were recorded to be as early as to hoary antiquity
ages thousands of millions of years ago, survived to the present after defeating poor en-
vironmental attacks. The statistics showed that there are 300 genus and 11200 species
of diatom in the world (including the extinct species in a certain geological age). Not all
the species in this collection are Chinese records, as the samples are both from China and

outside China, including fossil diatom samples from sediments of deep seas and oceans.



Although the species collected in this colourful collection are only a part of the great di-
atom world, the collection will supply as a good reference for studies in diatomology,
hydroecology, geology, micropaleontology and other fields, which can be used as a ref-
erence book for teachers and students of oceanography, biology, fisheries and geology
and for researchers of fisheries and geological science.

We are sure that the great diversities of the world’s organisms will be further rec-
ognized while we are thrilled at finding the mystical, profound and beautiful appearance
of diatom valves.

We would like to thank Professor Li Shaojing for his valuable comments.

Authors
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Plate 1 5 1

1~3. Achnanthes brevipes Agardh 4. Achnanthes inflata (Kuetz.) Grunow 5. Achnanthes longipes
Agardh 6. Actinella brasiliensis Grunow 7. Actinocyclus barklyi ( Coates) Grunow 8, 9.

Actinocyclus con fluens Grunow Scale bar = 10pm



10, 11. Actinocyelus disseminatus Pantocsek

Actinocyelus oliverianus O’ Meara

12 ~ 15. Actinocyclus ehrenbergii Ralfs

B hR 2
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Plate 3

B hR 3

17. Actinocyclus pruniosus Castracane  18. Actinocyelus roperii (Breb.) Grunow 19. Actinocyelus

rotula Brun  20. Actinocyclus splendens Rattray  21. Actinocyclus sp.
(Greg. ) Ralfs

22, 23. Actinocyclus subtilis



Plate 4

24~ 26. Actinopiychus annulc!us |

morel
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27. Actinoptychus africanus Leuduger — Frot-



Plate 5

28. Actinoptychus bismarkii A. Schmidt 29. Actinoptychus boliviensis Janisch  30. Actinoptychus
capensis Grunow  31. Actinoptychus heliopelta Grunow
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Plate 6 B hR 6

32. Actinoptychus heliopelta var. 33. Actinoptvchus hexagonus Grunow 34, Actinoptychus

gruendleri A. Schmidt 35 Actinoptychus grunowii A. Schmidt
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Plate 7 E’ﬁ 7

36. Actinoptychus maculatus ( Grove et Sturt) A. Schmidt

37, 38. Actinoptychus splendens
(Shadb.) Ralfs  39. Actinoptychus splendens var. helionyx Grunow
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