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What is a diatom?

One-celled photosynthetic eukaryotic organisms
(chlorophyll a /c and fucoxanthin)

Derived by secondary endosymbiosis (a non-photosynthetic
eukaryote engulfed a photosynthetic eukaryote (probably a red alga))

Navicula
Autotrophs (exceptions - Nitzschia spp. - heterotrophs in
dystrophic conditions)
Motile (polysaccharide mucilage) or
dependent on floating ability (storage of fatty acids;
colonial forms)
Genomically, part animal and part plant £\
200,000 to 1,000,000 species worldwide i, __\;f R

Size range: ~3 um to 2 mm; usually ~10 jun to 100 pum
25-50% contribution to global primary production
Drivers of aquatic food webs and

global carbon and silica cycles

Indicators of environmental, climate, and

sea level changes
85% of diatoms living during the Cretaceous are extant

Round et al. 1990

Royal Botanic Garden,
Edinburgh

U/ «—epivalve

epicingula
(4 bands)

)
|

\
1 9

e s ! «—hypocingulum

<— hypovalve



A

qua Satellite Image Over the Southern Sahara 2 Jan 2007
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The Bodélé Depression—the source of diatomite. A diatomite dust cloud traveling across the Atlantic

“The dustiest place on Earth.” Ocean from Africa.

.
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Charles Darwin, 1846, Quarterly Journal of the Geological Society (London), 2: 26-30

‘On the 16th of January (1833), when the Beagle was ten miles off the N. W. end of St. Jago (Cape Verde
Islands), some very fine dust was found adhering to the under side of the horizontal wind-vane at the
mast-head; it appeared to have been filtered by the gauze from the air as the ship lay inclined to the wind.

The wind had been for twenty-four hours previously E. N. E., and hence, from the position of the ship, the

dust probably came from the coast of Africa’.
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Diatomaceous earth—Aulacoseira granulata
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Diatomite (kieselguhr), Bodélé Depression,
Sahara Desert

Darwin collected and sent some of the dust to C. G. Ehrenberg (1844)—

The dust was found to be composed of diatoms.
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Tabellaria fenestrata
var. geniculata

Campylodiscus
noricus

Synedra capitata



In freshwater periphyton: epiphytic and epizooic
DIATOMS ARE EVERYWHERE... B 2
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Diatoms hitching a ride...

Yellowish coating on
- killer whale skin is

Common
murre with
diatoms on

The feathers.

grooves

or cracks

in sloth

hair

carry

diatoms.
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: (O U.S. is the largest producer of diatomite —
gl S/ 813,000 metric tons produced in 2011
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International Diatomite Producers Association O 2 060,000 metric tons produced worldwide in 2011

Global Diatomite Productionin 2012
WORLD

MAJOR PRODUCERS OF DIATOMITE
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United States 550 Chile 20
China 450 Australia 20
Denmark 225 Peru
Mexico 120 Brazil
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Spain Korea
Argentina Algeria . N . 0 3000 6000 Km
Turkey Thailand & RO _
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(O In 2009, 790,000 metric tons of diatomite had a
value of $179 million




KLAMATH LAKE, OREGON
FRESHWATER FOSSIL.
DIATOMITE DEPOSITS

LOMPOC, CALIFORNIA
MARINE FOSSIL :
DIATOMITE DEPOSITS



DIATOMS and

Nanoscience and nanotechnology

Gold replica

J00 nm
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ww2.chemistry.gatech.edu~kroeger/Kroeger/Biofuels.html

Gold replica

chemeng.adelaide.edu.au

Biofuels

Carbohydrates = ( Ethanol

Latad animal
/ protein-rich feedstock
, biomass eodsioc
Diatom - o
R combustion

~ Diatom
Bioreactor | extraction\

\ Liplds =& (Biodiesel

Sea water Si0; (cell walls)
+

Silicic acid




Diatoms in pottery,
bricks and other
archaeological finds
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Stone Age pottery sherds from Kotka, Finland made
FINLAND of Ancylus clays with Melosira arenaria. (Battarbee 1988)

Pottery clays with freshwater diatoms
are thought to be from inland, then

rrrrrrr

transported to coastal marine areas.
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Int J Leg Med (1994) 107:37-41

DIATOMS AND
FORENSICS

B. Ludes - S. Quantin - M. Coste « P. Mangin

S hod
icati imole enzymatic digestion mgt - _
‘f\:rp:llra?tho::‘:eft:c:;mlpin thezy:‘iagnosis of drowning In putrified corpses

by diatom analysis

Int J Legal Med (1995) 108154156

© Spnngcr-\/'crlag 1995

Stefan Giinther - Jens Herold - Dieter Patzelt

rT— of high quality DNA from bloodstains using diatoms

ORIGINAL ARTICLE

P. Lunetta * A. Penttilid - G. Hillfors
Scanning and transmission electron microscopical evidence
of the capacity of diatoins to penetrate the alveolo-capillary barrier

in drowning! -
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DIATOM INSPIRATION... Arachnoidiscus

Interior dome of the Hagia Sophia,
Istanbul, Turkey

A knitted shawl _




DIATOM INSPIRED FIBER. GLASS
WOOD AND CERMAMIC ARTS
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Diatom

Stephanodiscus

Natural History Museum, NY

Artist: Alan Foss
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Science, Diafoms, and Diatomists




Antoine van Leeuwenhoek
(1632-1723)

In 1702, van Leeuwenhoek
probably saw diatoms with his
microscope and determined
their size by his unit of
measure—a sand grain. His
measurements are equivalent to
20—-120 pum.

How to make a
van Leeuwenhoek
microscope:

Leeuwenhoek
Microscope
(circa late 1600s)

micro.magnet.fsu.edu

http://www.microscopy-
uk.org.uk/mag/indexmag.html?http://www.microscopy-
uk.org.uk/mag/artjul07/hl-loncke2.html

* van
Leeuwenhoek’s
drawings of sand
grains as viewed
through the
microscope

* his description
and illustration of
organisms
thought to be
diatoms are
equivocal and
unverifiable

trailblazing.royalsociety.org
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L. Tos Lt from ¢ Colonanin e oy, g In 1703, diatoms were first discovered and illustrated in a
to Mr Leuwenhoeck’s Letter in Tranfa&ion, No. . , . ey . 7 . .
283, Communicated by Mr C. » 2 published account in the Philosophical Transactions of the

Royal Society of London, but the authors name was not
recorded.

July 5.1703.

Dear Siy,

Ince my lak, T have farther obferv'd the Lems palufiris,
) and am fully fatisfy'd of the truth of its firft {pringing
from the bottom. 1 lately took up fome on the fhollow
fide of a Pond, and found the ends of the Stalks (moft of
which were at lealt 5 inches long, and as.thick as a flrong
Horfe-haic) manifeltly radicated in the bottom, fo that L
could not rake them np without raifing the Mud wich them,

which alfo adhered very vilibly to them. Thefe Stalks or = . I ]
Roots are of a curious texture, and almeft tranfparent, T}le unci ed]ted
and [ have feen their outfide very prettily caver'd witha . .

regular fort of Net-wark. The Dranght in the Tranfal. d] scoverer ()f

No 2823 is ¥dry (hiff; and ill reprefents them, (1 ¢

1atoms
(1400 ) >
In my obfervation of thefeStalks, T ofien faw adbering describes his

to them (and fometimes feparate in tihe Water) many prery

branches, compos'd of rectangular oblongsand exat [uares, I'QSI)()IISQ (aS

w}uch were ’oéyt? d wigﬂhf:l,afs you may 1;: bml-‘ug.Vll which =

Idrew a: cxaltly as [ could from oneof them. There are » e )
often twemghor more of thed(c Fizures in one branch, which CO IIIIIHlIll(;(Lte(l by
generally adheresat one end to the Stalks of the Plant, and « (! Q
I think i‘g r;mFrka?;!c !hath thle(e redtangular parallelograms MI‘ ('> t() lettelb
areall of the fame(ize, the longeft fide not exceeds ol . - 1~

an hairs breadth, and that the length is jult double the pl e‘Vl()llbl)

breadth, the fquares being vifibly made up of two paralle- .

lograms joynd longwife. They feém very thin, and the Wl'lttell l)y van
texture of every one is nearly the fame. Toa very large Mag-

nificr they appear asin Fig. VIII. 1 took thefe branch Leellwenh()ek
'rrrrrrprn—ﬁrx OF Salts, DUt AOGINg (hem always Of the fame lize, and

that there was no fenfible encreafe of their bulk while th ‘e
com'l;m':d in the (;”ater, l:hax after thcylbnd lai: a c;nty :)’; that =
two drv on a Glafs Plate they alcer'd not their Figure, and 1S |
Hpon xhefaddition of new Water (warm or corld )gtul::y ;:d })11b115he(1 m the
ill the fame appearance and cohefion, and that their ad- - < 1 <
herence (tho touching only in the angular poilntts) :ul';: fo Tl allbaCtl()llS. . .
firm and rigid, that all mov'd together, and kept the fame HIS dI'ELWlIlg I‘esembles the
pofition in refpet of one another, however, agita-
ted by the Water 5 thefc confiderations, [ fay, perfwade freshwater taxon ﬂ‘lb@] 1&1“1.(‘2.

me, that they may be rather Plants - than Salts, but they
being fo very minute that no judgmeut can be made of
‘gmlbut by the Eye, 1ihall not determine any thing pofi-
tvely: <
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Christian Gottfried Ehrenberg
(1795 — 1876) - zoologist

He was the premier diatom expert in the 1800s

diatom
drawings
at
University
of Berlin

Some slides
from his
collections
at University
of Berlin




Reverend William Smith (1808-1857) — amateur turned professional - academic and diatomist

Gl Wi He collected
| Wav.on7n| and mounted
e S 2 diatoms and
; 7 | had a
| ) lucrative
\ ‘| business
selling
, ; , prepared
Ohinsor: Sl Whe slides and
tedy e | 2 making
N 1’.'!1\_|'J i
N R mounts for
v‘ittoriaﬁm.i-turoscopeslides.cbm ; people.
1850 1851

— R — - |
earlytech.com

victorianmicroscopeslides.com




Pharmacist, school teacher, turned diatomist

diatom.org

> |n 1833, he determined that
diatom shells were composed

of silica
Gis B.y 1835, his discovery that B i
NN - diatoms were composed of two S
e g_ parts to their shells was Kitzing’s drawing of Frustulia splendens
Friedrich Traugott Kitzing published and noted by (1833)

(1809-1893)

Ehrenberg

S

SYSTEMATISCHEN ZUSAMMENSTELLUNG

His original description
and drawing of
Cymbella pediculus

-

DIATOMEEN

-
FRIEDAICE TRAUSOTT XUTIING,
WTULO SR BOACLIT AARBACHY ROTERACROY GRMILLS MY 18
BEALNSRING N0 DR T MO S LLSCHAT B2 RALLE

(ALS DEN  LUNNALA* BESONDERS AMCEDRUTRT )

14. CYMBELLAY PEDICULUS. Tal. 3. Fig.
VIIL. Taf. 6. Fig. VIL. (*1*). C. parasitica lae-

HIERZI 7 TAFELN MIT ABRILDUNGEN

vissima, minutels, lunarls, derse convexo, ventre
parum concave, apioe acutiuscule, Iatere altero el-
liptico truneato,

HALLE,

IN COMMESRON BIJ SCHWETSOHKE L‘D KOary.

westerndiatoms.colorado.edu O .bnf.fr




Johann Diedrich Moller (1844 - 1907) — originated the art of diatom mounting

>

In 1891, 4000 different diatoms were mounted on a 5 by 6 mm coverslip

Coverslip
mount of
121 diatoms

T.\jl.‘.) Set of 6 Diatom Test Slides by J.D. Moller in Various
Mounting Media - $180

* Nitzschia lineavis in Monobrom Naphtalin
o Suriella gemma in Monobrom Naphtalin
¢ Frustulia saxonica in Jodkalium-Quecksilber Jodid.

gemmary.com

(1880)

80 diatom species (1880)
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Henri-Ferdinand Van Heurck (1839 — 1909) - botanist

He proposed that the resin from Styrax, a deciduous bush,
could be used as a stable diatom mountant with a high
refractive index in slide preparations.

SYNOPSIS

DIATOMACIE D[ATOMEES ‘\.II(‘ZR&_»\)('L:.‘,E’_*

users.tellenet.be

openlibrary.org bestor.be

ol | ! v o
Yuurek [+ Menrl Yan Wesrck | Drienri Vaa Wearch
s e Type da Sy b T5pes 6 Spamnis ¢

O ibenrd Van
yoes G4y S48 o ‘ i " _
Al MEAINLLL T Pt re o sELME B [ gismttes ok BeLY PLTONLS Br BLLonIL Al it e NrAYOWECE

1
|
Mk

; CLLEC T
Xv 2% | N Sy e . - - WALLEE ANODY
e : —

Fragiiavin Fragiioria Fragilaria }
virescung falts, Intarmedia Orun anpucing Desm, sar
meantogta Raoli

propary
A 2 A

Slides from 1885

victorianmicroscopeslides.com



Henri-Ferdinand Van Heurck (1839 — 1909) - botanist

VAN HEURCK

THE
VAN HEURCK MICROSCOPE.

VAN For Research and General Purposes.

HEURCK,

Threo Models - Ko, 1 and Clresdt Stage,  Jange of harlzontal Mechurvod! Stage
movement ipcreass! to 1Y in

Welg vt
|:'1‘,l,.'-..,. Watson & Grand Model.Heconstrcte)  poneraliy [ange of huszontal Mechanion!
Sons 1923
Catalog - The Vas Heurch & the most completedy-itted wandol which we mmake, and
mpwesaids all that ix most muodera in microsope desgn and manofacture
Van Heurck
- The alm I s constructioss lus bosn o preent, iz the most eibic t fonn
or glnally possilie. mnchanical mavements of comypiete and comprehemsive deserip i '

lesign of maximum rigidity, amd to maintain overy foatare m the most up l-- Jdate
manner, amk we can iesert wnbesttatingly that the complete contool which i afonled

deSigned i working esalies the finest tesslis ta be secynsd with a rapidity and comfort which

s unque. It has beought the most gratifving testimoay fram many of the heacding

Stage movernomt increassd to 2 inches

° microscopasts of the day, nod this, coupled with the fact that the Van Hearck i naw
thls ased Ly many of the faremest workers in every beaneh of sesarch, 15 3 safficiont
guntuster of $he porfection atiained

L]
microscope :
Fhis Mecroecope was st made by os b ll.u steciheation and onder of the

- lnte Iy, Heari Van Honrele, the colabratod Micros? ipest, of the Hotasdeal Ganders,
In 1 891 ° Antwerp, for condocting the rescasches for whick Be gaimed xuch dmtinctan -lcl
for Bsis Diggh-power Photographie work

Proto-Alcsograpiy, opocally withs kigh powers of large apecture, demads a
warking excdllenve and aocurscy al the highest grade 1o every part—it 45, in fact
the severest test to which a micnscope can be pat In the constroction of thee
Trstrument tho ueal canss of fallare have been elminated, Tt will ot once Iy
recoginbed (hat the precisamt which ix sequiwite (ko high-powsr photography and
which is provided in this Instrument, s of immense valoe to the cedinary visual
worker, [cx nallos him to secutra the Fullest amd mout effoctive means of oo
ducting s researches.  Especially does this apply o Lelosatary wark, o which
reltance s 1o e placed o the resalts '-l’..lmul and 1o those wivy are damg
onginal and accurate worl, this mecrostope will e foend ta embody vvery con
veniicnos Jor rendering s work mowo caxy s exact :

I he Van Meusek b, in foct, the last word in smaclom micsoscoy

T™he Aioo AQlusrmant 12 Subslags szd dvivioss t9 movepenty of Stare arr Extras

-« FETTEEEVeTT T TR SRS & T r
r . vt B T mesemten - W. WATSON & SONS, ll'l'l] Jll HICH HOLBORN, W. U

W, WATSON & SOA8S, L'TD, | e . N MORN - —_— - - an o ———— B e —————




Astrid Cleve-Euler (1875 — 1968)
O In 1898 — First Ph.D awarded to a female
scientist at Uppsala University, Sweden

O Botanist, chemist, geologist, diatomist
O Published many monographs on

diatoms, papers in chemistry, and a text
fof.se (0] biochemistry

1
]
MBRA SYENSKA YAXTERS GAOMIAETID
FORTARKNINESSTABION

books.google.com ‘

Although 1,540 slide preparations and some raw
material are housed in Sweden, most of her
collections, including slides, were lost. ~ 1948

ia.org




Friedrich Hustedt (1886 — 1968)

11

11

11

11

A school teacher for 32 years, becoming
head teacher in 1924 at Hauffstrale in
Bremen, Germany

Gained increasing stature and standing in
the scientific community and was
encouraged and funded to study diatoms
full time in 1939 when he decided to leave
his teaching position

Bﬂﬂutﬂf.c, NCo
0.5.A. 5tmna‘- i
i ObECFlache |

3" BREMEN

Described over 2000 taxa

Amassed the largest private diatom
collection which was donated to the Alfred
Wegener Institute, Bremerhaven, Germany
with the stipulation that it be used for
scientific research




The popularity of diatoms
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$1TH the title of
*“ The Diatoms of
the Alps and the
Jura," an import-
ant paper by Pro-
fessor J. Brun, of
Geneva, has just
been published in
the Proceedings of
the Belgu'm Mlcm-
scopical

Their invisible germs are so light (I do not call
them spores) that they remain suspended in the air,
thus passing from one region to another. Amongst
the Alps, these germs are able to remain months
without perishing, on the dry rocks exposed to the
sun, or on the glaci posed to the bi cold ;
and when a ray of sun comes, and some drops of
water, we see them appear by millions !

Their dissemination on the Surface of the Globe.—Tt
u by the joint action of the air and water that

are di inated, and it is the winds and

We have grul
pleasure in laying
the following
translation (by Mr.
W. B. Hardy)
before our
readers :—

place in Nature,—
Diatoms are all
microscopic and belong to the vegetable world.
When first they were studied, they were thought
to belong to the animal kingdom. Ehrenberg, in
of the i with which
they m endowed, classed lbem in 1842 amongst the
Infusoria. But ions made since,
by means of the spectroscope and pohmedhght, have
made evident their affinities with certain filamentous
Alge, lhc!fy-blﬁ«a, Zygonema, Spirogyra, &c, Their
d , their respirati and their mode of
duction, place them without doubt, in the great
fumly of the Algw, where they form a separate and
well-defined class.
NAARCE, —
the most singular objects of the vegetable kingdom,
The more onc studies them, the more one is
astonished to see with what abundance they are

everywl
stagnant for running, limpid "or lronbled Jbot
or icy cold, even among the melting snow of the
lofty Alps. Everywhere in the deposits of these
waters, the eye, aided by the microscope, discovers
diatoms, and nearly always in immense numbers.

No. 191,

the rains which render their distribution constant,
Once dried, their excessive tenuity permits the
slightest eddy to sweep them up and spread them
abroad over immense tracts of country, and even
from one continent to another. When the air
becomes calm they gradually settle down. The
rains strew this organic dust everywhere on the
surface of the soil, and cven as far as the highest
summits of the Alps, carrying it into the brooks, the
marshes, the peat-bogs, and the lakes, and there, in
every season, the di ic dust soon to
live, This diffusion distributes every species of fresh-
water Diatomacew all over the surface of the globe.
Thus we have in Switzerland nearly all the species
which have been found in Saxony, by Rabenhorst ;
in the environs of Paris, by P. Petit ; in the south by
M. Guinard ; in Austria, by M. Griinow, and in the
high Tatra of the Carpathians by Schut

Nevertheless some species require special con-
ditions. Some require salt water, or water contain.
ing lime or silica; others require water perfectly
stagnant and warm ; others again prefer water run-
ning and fresh; whilst a few live parasitically on
certain species of aquatic plants, Hence, although
the same country receives the germs of every species,
they do not equally all develope ; it is this which
canses the Alps, with their varied conditions of
altitude, of heat, of pressure, and of humidity, to
support relatively many species. I have collected
during eight years six hundred and eighty different
species and varieties, and T do not pretend to have
found them all, although I have been much aided by
my friends of the Alpine Club. Among these species
six are new. There are altogether in the known

M
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vm:l-l. gbout six hundred well-defined fresl
l* oo

m' maliness.— Ehrenberg estimated that 2 eubic
inch could contain forty-ome millions of Diafemrsams]
carapaces. 1 have found that one species averages
cight thoussnd In & cabic millimétre. Other precise]
incasurements show that a cubic millimétre can con-
tain twenty-seven million specimens of Mariewly
poficulvsa, and forty millions of Ackmantsidinm

delicatulum, These are our two smsallest species.

TRGT &R Rreme. — INATOMIIE, Of ENGOCHIome,
is the substance found within the silicious pace,

living we inject 1 very slow carrent of
carbonic acid gas, and if the gas which escapes le
collected under the influence of Hght, experience
proves that the latter gas is richer in oxygen than
atmosphoric alr,

Calcarcour Dieposits dwe to Diatomss~Nearly all
walers comlain lime (Calor ceréomale). Lime, it is

| true, 15 completely lnsaluble in water chemically

pure; but when the water contains carbomic acid
gas, lhe gus renders the lhm: alightly solable. In
prop Tas the di npose this gas, the

or frustule. 11 is translucent, of an cily app

dissalved lime is sep d, and then it is either

strongly refracts the light, and its coloar is brows,
tawny, or golden ; it corresponds to the chlorophyl
of other greem Alge. The endochrome, under the
influence of heat, of alcohol, or acids, becomes a
beautiful emerald-green. It is thick and viscid, like
protoph and its | division in the frustul
takes place sometimes in the form of plates amoogst
the placo-chromatic distoms, and sometimes in the
form of granslations amongst the cocco-chromatic
distoms,

The endochrome is ordinaril iomless, very
mlymnultmveudathetcmd 1

ipitated or else it incrusts the mucilaginoas

mclo]n. In the middle o( which these Mgr are
. It is especially the gelati

where the Epithemis and some Sy‘dn‘mwwhkh
afford the microscope the prettiest groups of cal
carecms crystals. Where the water is quiet, the
fime that s set free setties to the bottom, and
partially furms the mud of stagnast waters; but if
the water is running, the calcareoms particles are
immediately swept on with the current, We must
oot forget that in proportion as the carbomic acid
gas off the water is decomposed, the same water

which appear to be gifted with a slow Rrownk

dissolves a new of gas that it borrows from

movement, It contains = trace of iron, which is
found In the form of a peroxide when living diatoms
are calcined. Tt resists putrefaction for a long time.
The species which I collected in the Sahara, ia
1873, and preserved in the water in which I took
them, had still, four years after, their endochrome in
goold condition. It remnined translucent and yellow,
but its primitive form had changed amd become cone
tracted, 1 bave scen fossil di , from a i

the phere, which gas servey in its turm to dis-
solve a new quantity of lime. These infinitcly minste
plants maintain, then, in the water & constant move-
ment of mincral molecules and of the gas. This
rhie i incessant, and takes place in winter as well
as in summer, and the Count de Castracane was
right when he proved that the diatoms not oaly co-
operate directly by their silicious residwom, which
Mlawdhrdnm.wfomgeolo‘mlmu.bm

able deposit in Holland, and which, consequently,
bad been buried for ages, show here and there
les whose endoch was still yellow and
umpuenl. although it bad become thicker and
more plaatic, Ehrenberg, in studying the ** Kiesel-
guhr” of Hanover, noticed the same fact. 1 am
convinced that this only took place in those speci-
mens which had arrived at perfect maturity, and
whose two valves were still bermetically closed,
Rapiration~Diatoms, like all the Alge, respire
by means of the carbonic acid gas which all waters

d to the ph in in & dissolved
state (gascoss putrition). No carbonic acid, no
di They assimilate the carbon of the gas,

but the oxygen is set free and escapes, little by little,
under the form of minute bubbles. The carbon is
used in the f iom and develop of all the soft
part of the vegetable called the Thallus, At the
smme time that they breathe it, they also take from
the water a portion of the mineral sul . which
it comtains in a dissolved state; as iron, alumina,
lime, and, above all, much silica, which comstitetes
its hard and transparent glassy frustule.

If in a phial containing drinking-water and many

also indi hvy‘l\c lime which they constantly set

nm Subn‘om Fnufule—l do not belleve that
there ever has been in nature 3 more marvellous

mgllnc uxrnlmm than the silicious envelope of

unncnlnn lens, and giving a cnnndmhle hm:
magnifying power (4 1000 or 1500) that we are
enabled to resolve the finest stristions of certain
species.  But for the determination of species a linear
power of 4 300 or 400 s mearly always sufficient,
and especially in employing obbq-e light However,
all works ing on the pe give the peces-
sary imstructions, This silicious eavelope resists
putrefaction for an indefinite length of time, and
remaing intact at the bottom of the water as cach
nlzhedm:mudle.fanugmlhnnyumny
iderable deposits (Kieselgiihe), and
which require thousands of years to form. This
silica resists acids, and even a dull red heat; but
at an Intemse reddish.white heat it softens and
presents a half melted and vitreous mass,
The following three analyses give the exact
chemical composition of the fixed frustule of the
diatoms,

archive.org
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Advertisements
to obtain
diatoms in
exchange for
slide mounted
organisms or
other materials

1879

Smarr packet of diatomaceous earth (Stoncyford, Ireland)
sent upon receipt of stamped envelope ; any object of interest
will be thankfully accepted. 1have some very fine selected slides
of diatoms, some arranged in pattem, that I will exchange for
fragments of /yalonema mivabilis, or other r500d spicula bear-
ing sponges.—W. White, 18 Convent Street, Nottingham.

Very fine slides of anchors, and plates of Syrapta Gallienica,
selected and arranged in varions symmetrical patterns, likewise
a few diatom slides arranged in different designs, in exchange
for really good unmounted microscopic material. Would like to
corrcspong with some microscopist in the locality of Torquay,
with a view to mutual exchanges.—\V. White, 18 Convent Street,
Nottingham.

1881

MounTtxp slides of anchors and anchor Tlatq of Synapla
Gallientca, arranged in patterns—beautiful objects for the
polariscope or spot lens, in exchange for good unmounted
material. Wanted Eood forms of spicula, &c.—W. White,
7 Warden Place, Vork Street, Nottingham.

ANATOMICAL microscopic objects well finished, for good un-
mouated microscopic material. Fragments of sponge, gorgonias
named folothuria chirodota, and synaptas most wanted.—W.
White, 7 Marden Place, York Street, Nottingham.

To MicroscoPISTS.—Educational
Series of Plant Structure, 80 varieties,
embracing all the most beautiful forms
of Plant-hairs, Scales, &c., prepared
ready for mounting, 1s. per dozen:
gostagc extra.—W. White, Warden

lace, Nottingham.

1886

Geop mounts of whole insects or selected and arranged Dia
tomaceaz offered in exchange for male cockchafers (Melolontha
vulgaris), field crickets, ctc., also wings of Urania riypens
(Madagascar), insects fresh caught, not dried cabinet specimens.
—W. White, 17 York Street, Nottingham.

1890

Micros
thousaads L0 select from
Nottingham.

oopio Obloot.. mounted
at Se. per

In  ename,
dosen.—Wairs, 17, York-strm,

1880

PrErARATIONS of the large water beetle (Dyticns marginalls),
and house cricket (Achela domestica), prepared r=ad y for mount-
ing, in exchange for good nnmounted material brittle stars,
Ophiocoma, and fragments of Hyalonema mirabilis required
most, Will also exchange good mounted objects. English

$ in. objective.~\V. White, 7 Warden Place, York Street, Not-
tingham.

WicL exchange good mounted microscopic objects for 3 or }
inch objective ; will also give liberal exchange of mounted objects
for unmounted microscopic material. Fragments of gorgonia,
sponges, &c.—\V. White, 7 Warden Place, York Stree:,
Nottingham.

1882

DiaToMs WANTED.—Mounted or
unmounted microscopic objects for
good gatherings of Campylodiscus casta-
fus, Meridian circulare, Acknanthes
lon, 'ﬁ.ﬂ&c‘ Liberal exchange given.
W. ite, 7, Warden-place, York-
street, Nottingham,

1883

:nl-d .y gﬂloﬂ‘nu(.h. u.:e Wurrs, Warden-place,
Microscopio Objects.—Twelve anatomical pre-

ons in tude, with H—~W.
m..' . "mhm.utw

Miaoroscopic Objects.—1% Botanical Preparations,
mln‘-“ mounting, ls. 14.—~W. Wuirs, I7, York.street, Nut-

Anatomical Preparations.—12 in tube, with
fustructions for mounting, la. 7d.—W, Wurrs, 17, York-street,
Nottingham.

1898

Slides.—W. White, 2 Rick street, Nottingham, England,
offers cabinet of 72 slides for 21 shillings.




John Thomas Redmayne (1846 — 1880) — surgeon, physician, and amateur diatomist

Advertisement to Py R R R e e st i
exchange a self- Bolton,

- 1'[;:_); ::.‘"".’I"'ri':'-'“ I‘Yf:-fll'l‘ﬂ O I':"l;.'l.'drf'l 1..‘1 ""“I-':ll.n.] 1
published book  EIEI e e

'~||: :J‘l'n‘lh;- Redmayne, Snrgeen, Bolton, I_..-u‘,'u-l\l.'r._.
Of diatom —'- v Album of eizhty Micro-photegraphs of nearky =o !
. 1 878 Il :I‘-:. .1.<:l T:I.:' -.:nl'..:r. [2__:..:'.0 '._ "_-"- -.'I..‘._:T‘le:l-:lr‘l-",; 1.':' ". .;l.‘.r_.'.:.".':. -\f.
micrographs for a B T R T
microscope
objective or

slides

Diatom collecting device
described in Hardwicke’s - 1875

microscopy-uk.org.uk




John Albert Long (1863-1945) — amateur diatom mounter

Map and species list

Darkfield

microscop

-uk.org.uk

Genns

Calanais
Campyledisms
Campylodisms

Cerataulus

Ceratanais.

Cestadiscus

Climacesira

Climacesira mirtifica

Climacesphenica australis

Climacesphenica anstralis
seacela
ceSrpla

No.
Loation Comnfry Row in
oW
Cennecticut US4 1
Loos Echeriiz 1
California  USA 1
Abyssinia
Applety Englznd
Newcactle  Barbades
Fedrigusz
Fodriguaz
Dort Philip Austalia
Tazt Philip

elezans
elegans
turmidus v
Cosdnediscus  linastes
convesus
Craepedpdiscus  elegans
Cyrlatella striata

Cymatepleura  solea

Cymbella mexicana
Dactyliosclen  antsretica
Diztoma ANCEDE
Diztoma ANCEDS
Derladia czprenlos
Diplaneis

Encyonema

Dunkirk,
Indizna?
Hanower
Hillingdaz,
Middlezex
Laran Is?
Oregon
Surfare
PyTenses
PyTenses
Ealtic Saz

Werdes,

Brightfield




William Gatrell (1864 — 1902) — dentist; amateur turned commercial specimen mounter

microscopy-uk.org.uk

WM. GATRELL,
Microscopist and Optician,
WHITE HART LANE, BARNES, S.W.

SPECIALITE - The Diatomaceae.

Offers Slides of above in Styrax, Quinidine, Piperatine, Arsenic,
and other media.

Diatoms mounted A¢cfrveen thinnest covers, permitting the use of
Apochromatics of high N.A. as condensers. These mounts give
great advantages in Photomicrography.

Lists free to applicants,

microscopist.net

microscopy-uk.org.uk
queckett.org
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Moaerm Amateur Diatomists




The Amateur Diatomist

Vol. 1L No. 1L December 2003

Lietie I Poblicacom

In this Issue:-

Soell’s Law

Berlese's Fluid

Hagelstein

Waterfalls

Dry Storage

Hunting for Diston

Ficld Microscopes |

Useful Notes

Points of the compass

Latitude and Longitude

Numerical Aperture and
Resolying Power

Taxonomy

Distom Genern List

Bacillaria parsdoxa

The Brittas Ponds

Throe Photographs

Diatom filaments

Klaus D. Kemp (Microlife Services)

0

Specialist in diatom microslides and diatom

arrangements o ronaced

| EXMmTION
ROSETTE I

Inspired by the mounts of J. D. Méller and
R. . Firth

Provides identification strewn mounts and
mounts to test microscope objectives

http://www.diatoms.co.uk/

The publishers welcome contnbetions to the content of the publication, including articles, let-
ters, photographs, eto. These may be subminied by post in electronic or hard copy format or by
email (address details on the back cover)

Advertining in this publication is free o private individuals. Commercial organisations should
romit & small contribution towards costs

There is no strict editorial policy

Klaus-Dieter Kemp’s Diatom Database
Access via a web browser (LES.S or above) - requires 10245768 display minimum,
Includes:- over 15,000 species images

over 2350 species descriptions
nearly 300 typical geaus formm
124 genus description

from over 60 publications

Order via Microlife Services (address inside front cover)
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Stephen S. Nagy, M.D. — Psychiatrist and amateur diatomist (Montana Diatoms)
http://montanadiatoms.tripod.com/

It is our mission to see, to image, to display, and to conserve diatoms
from worldwide locations. To that end we work cooperatively and
with integrity with individuals, organizations, and to help
achieve maximal beauty of diatoms, from whatever source, whether
fossil or recent origin.

make high refractive-index diatom mountants available to diatomists
worldwide

provide tools that are otherwise unavailable, such as the Klaus Kemp
Micromanipulator

exchange samples with other diatomists from obscure or hard-to-reach
locations

provide very limited numbers of arranged microscope slides of diatoms to
assist in the display of collections, increase the individual enjoyment of
microscopists, and to provide scientific artwork to publications and

to businesses

increase interest in, appreciation of, and knowledge of diatoms and their
inherent beauty for every visitor to our website




Stephen S. Nagy, M.D. — Psychiatrist and amateur diatomist (Montana Diatoms)

Starting in 1999, he learned how to

mount diatoms with instructions
from Klaus
Kemp via
e-mail and

300 diatoms

mounted N

DIATOMS:
Living in @ Constructal Environment

FRITHJOF A.S. STERRENBURG!, RICHARD GORDON?,
MARY ANN TIFFANY? AND STEPHEN S. NAGY*
!Stationsweg 158, 1852LN Heiloo, The Netherlands. University of
Manitoba, HSC Room GA216, 820 Sherbrook Strect, Winnlpeg
MB R34 1R9 Canada. ? Center for Inland Waters, San Diego State
Unsversity, 3500 Campandle Drive, San Diego CA 02182 USA.
‘PQ Box 5714, Helema, Montana 59604 USA




Stephen S. Nagy, M.D. — Psychiatrist and amateur diatomist (Montana Diatoms)

Celhalar Orion, Life i Extrome Habtats and Atteabivlogy

COLLECTING. CLEANING. MOUNTING. AND PHOTOGRAPHING
DIATOMS

loseph Seckbach
J. Patrick Kociolek  Edirors

STEPHEN S. NAGY The

714, Helena, 'Diatom WOl'ld

Figure 5, Lipht-colored gulde rings on the rear of the shide and dark fadla lnk ring on the mounting
glass to help locate the distom arrunpement. The guide fings are removed when the slide is finished
(Photo copyright retained by author).

4. Collecting Fossil Diatoms

There are sites around the workd where diatoms fell as sediment out of marine or
freshwater bodies of water over time, and formed deep concretions on the bot-
tom. Over i ¢ matenial decomposed und the diztom frustules were
pressed together, res g in diatomaceous earth, or diatomite. Perhaps, the most
famous location to diatomists zre the deposits at Oumaru, New Zealand, a marine
deposit with extinct and exotically unique forms uniike e found anywhere else
in the world. Additional sites of some notonety includ treshwater deposits
at Terrebonne, Oregon, on the eastern sl of the Cascade Mountains north
of Bend. Oregon on the banks of the [ tes River. These deposits are guite
loosely packed, appear as white lay 1 road cuts near the Deschutes River, and
appear to be composed of gbout 9™ unbroken frustules. There are freshwater
tossi! deposits in Klamath Falls. Oregon, well known to Victorian diatomists as
the source of vanxi freshwater species which form brilliant white, hard chalky
deposits throughout the Klumath basin, the site of an a t 1zke which pre-
ceded the formation of the Cascade Mountzins. This diatomite or diatomaceous
earth 1s much more densely compressed and is actually usad as chalk by children
growing up there to draw hopscotch ¢ourts on the pavement of drivewuys

Figwro L. An omate sgaare of arranged dizdoms by the author, whach mclodes freshwater and martne
diatoms Didymosphenta forms the mam spokas of the arrang znd has a shape strmilas (o 2 clas

=i bottie of Cocs-Cola (Fhoto copyrght retatsed by amthor)




What do you need to become an amateur diatomist
and diatom mounter?

1) A compound light microscope with appropriate optics

2) High quality immersion oil

3) Glass microscope slides and coverslips

4) Pasteur pipettes, fine insect pins mounted to handles, fine forceps
5) Mounting media with a high refractive index

6) Information about diatoms from books, the Internet, experts

7) A Kemp micromanipulator (optional)

8) Digital imaging capability (optional)



Compound light microscope

nikon.org

Ocular Lons

_ (Eyepiece) ; Anatomy of a Microscope

Objective Lens

Diopter Adjustment : . Frame (Arm)
Nose Plece = » ' P

) wikipedia.org

- = Stage Control
Meochanical Stage . _ E - ‘
Brands: Olympus, Nikon, Leica, Zeiss Condenser

Humination

Coarse Adjustment

Older brands: Bauch & Lomb, American Optical

Brightness Adjustment

Fine Adjustment

Cost: Used/refurbished = $ 500 - $ 2000 +

-
Light Switch

O Onfocus Laboratories




Compound light microscope: parts
Objectives: $ 50 - $1000 + >

short barrel objectives greatest working distance to transfer diatoms to slides
numerical aperture of 1.25-1.4 \

oil immersion = 100X to 140X

plan apochromatic

g o o g

1 1) Magnification ".i‘ et ‘ : (2) Numerical Aperture ea rthngOIOgiStS.net

(3)Application Markings

11} Color Codte

Can use a 3X or 4X objective
to isolate diatoms initially

nikon.com

Y Objective

Condenser: ,
Specimen

fiA Slide
v numerical aperture equal to objective [ i e

¢ Kohler illumination




Supplies:

»
»

Immersion oil: Types A, B, and others -

Different viscosities
Increases resolution at high magnification

To select individual diatoms:

'z Kemp Micromanipulator

'z Glass pasteur pipettes — using a forceps, draw out the tips by heating

X —— s
= - oy 4

wikipedia.org

+'2 Insect needle (size 000) mounted to a thin wooden handle




Supplies:

»
»

Mounting media: e.g., Styrax, Zrax, Naphrax, Pleurax, Canada Balsam, Taft’s medium

Brunel
Microscopes, UK:

sells ringing tables
¢ OR

Seal coverslips with
clear nail polish

microscopy-uk.org.uk microscopy-uk.org.uk



An amateur diatomist’s set up — R. H. Hummelink, The Netherlands -

http://hummelrh.home.xs4all.nl/index.html

Fossil
diatoms
from
Denmark

Diatom
mounts —
specimens
from New
Zealandand = ——
The '
Netherlands




Photomicroscopy, digital imaging, and digital mounting

& Derkflelcl “Liiciiitg a trinocular microscope
LHmination W s

*Dhaca o~ e
3 “Phase contrast

(requires a laser

= “Differential interference 0.0 ( Eiiiﬁ?:ﬂﬁer)
contrast (Nomarski) ‘ 0

— .
il &

Kent Wo;d ph
*require different

& objectives and/or prisms

<
nhm.ac.uk | %4/




Photomicroscopy, digital imaging, and digital mounting

Steve Gschmeissner — scanning electron microscopy
http://www.theworldcloseup.com




AMATEUR DIATOMISTS
AND MICROSCOPISTS

MICROSCOPY

Qnformation -1 Expertise

I—

BOOKS - forinstance...

~ WEBSITITES — [orinstance...

Zeiss:
Olympus:
Leica:

Nikon:

and

N

\_Small Worlds: the art of the invisible:
/The Quekett Microscopical Club:

John Thomas Quekett (1815 — 1861)

» Histologist and surgeon

» Founder of the Royal Microscopical Society in 1839

Qﬂicroscopy for amateurs:

An Introduction to the
Microscopical Study of

Diatoms

modernmicroscopy.com



http://zeiss-campus.magnet.fsu.edu/articles/basics/resolution.html
http://www.olympusmicro.com/primer/index.html
http://www.leica-microsystems.com/products/light-microscopes/education/life-science/details/product/leica-dm500/
http://www.leica-microsystems.com/products/light-microscopes/education/life-science/details/product/leica-dm500/
http://www.microscopyu.com/articles/formulas/index.html
http://www.microscopyu.com/smallworld/index.html
https://www.mhs.ox.ac.uk/smallworlds/exhibition/
http://www.quekett.org/why-amateur-microscopy
http://www.microscopy-uk.org.uk/index.html

Duuing Diatom gflounts and Supplies

d Locally, for
= Diatom mounts example...[ N

= Diatomite/diatomaceous earth
= Microscopes, slides, coverslips, drawers and storage
boxes

. . . . . ~_BENZ
= (Glass Pasteur pipettes, fine forceps, size 000 insect pins ¥ MICROSCOPE
= |mmersion ol :

Ann Arbor:

Microscope slide 100 Diatom Test Time left:Dec-08 $135.00
16:42 -
oaﬁl.n] Viewsimilar active items| Sell one like this 1bid

u‘.ﬂlu.d Ml wola. - 1008

Y . g B e S —— Moaller 335 Diatom Type-plate Time left:Feb-26
s o bl ﬂ\‘ Microscope Slide (Rare) 10:58

mm@ - Viewsimilar acdive items! Sell one like this

=510 00 shitrine
$10.00 shipping

Microscope Slide by K D Kemp Diatom Time left: Jan-11
Stew from Dozs Bay R oundstone 05:19 ) [ . .
N Jerland e (Some listings 1 found in

Viewsimilar adive items| Sell one like this

February and March, 2014)

Campylodiscus horologium Diatom Time left:Mar-01
Microscope Slide by William G atrell 21:04

Viewsimilar adive items| Sell one like this



If you just want to view diatoms...the Prakash folding microscope:

A video about an economical, foldable microscope

http://www.youtube.com/watch?v=12Mub6htz3w

http://arxiv.org/abs/1403.1211


http://www.wired.com/2014/03/paper-microscope/
http://www.technologyreview.com/view/525471/the-1-origami-microscope/
http://www.youtube.com/watch?v=12Mub6htz3w

$pecial thanks to...

Extant:

Dr. Daniel J. Miller — microscopist, 3D visualization/statistical surface analysis and
invertebrate fossils expert — especially mollusks that eat diatoms

Friends of the Museum of Paleontology

Diatoms

Extirpated:

Some of the diatoms mentioned in this presentation (perhaps)

Extinct:

Some of the diatoms mentioned in this presentation (definitely)
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