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Mounting diatoms can be challenging, es pecially w hen using the high r efr active media needed to
obtain good images.  S ome of you may be aw ar e of the mounting method suggested by Bill Dailey
and the use of  his brand new Zrax.  Y ou can obtain ver y good and well-cleaned f oss il diatoms  f rom
Bill upon request ( contact him at: dailey@sas.upenn.edu).  Fir st let me say that Zrax is a w onder ful
mounting media and you w ill probably not f ind better .  Some people find the high r ef ractive
mounting media hard to w ork w ith, the Naphrax and Hyrax of the past were just as  diff icult s o there
is  no escape to an eas ier mounting media.  H owever, I do us e it a little diff er ently then Bill does 
with somewhat the s ame r esults.  The first thing you need to do is perfect the str ew n mounts  and not
go f or the arr anged slides quite yet.  You can certainly get to that a bit later.  Y ou first need to get
very comf ortable with the use of  the mounting media.  Mos t of the time w hen f ir st us ing the Zr ax
the diatoms go in all different direction.  Ultimately, w hen arr anging individual diatoms  you will
need to apply the use of  a mounting adhesive (f ixative), which s ets  the diatoms  in place bef or e
applying the mounting media.  Later on we will talk about a formula that can be us ed for this
purpose.  Firs t let me try and w alk you through a strewn slide using the method that I have
developed.

To begin with, always mount your  diatoms on the cover glass  and not the slip.  Bes t optical results 
ar e obtained if the diatoms  are attached to the cover and not sunk down to the bottom of the media.
You will need to suspend your  cleaned diatoms in dis tilled (di) water  and collect a drop with a
pipette.  The drop should not be to thick or  cr ow ded w ith diatoms as they will end up on top of each
other.  P roper  suspens ion in the di w ater is needed in this case, that is w hy you maintain in your
"w or king"  vial only about a 1/16 of an inch of cleaned diatoms  on the bottom of  the vial.  With the
vial 2/3ed f illed w ith di w ater, suspend the sample by shaking and collect with pipette.  By the way
my vials are about 2.5 inched tall and 5/8ths w ide ( basically) .  Add your small dr op to the cove and
then add a drop of (I us e) 91% alcohol to the diatom drop.  The alcohol will br eak the water  tens ion
and allow  the diatoms to spread pr operly.  I  of ten use at leas t two drops of the alcohol to get the job
done as  you should end up w ith a s pread that covers all or mos t of the cover.  The cover should be
sitting on a s lide that can be r eadily trans fer red to a hot plate ( or  held over  an alcohol f lame) .  Leave
on the hot plate until the diatoms  ar e ver y dry and fixed f irmly to the cover .  In the mean time take a
cleaned s lide and s et it out on a smooth w or king sur face in fr ont of you.  Apply to the very center  of 
the slide a small drop of Zrax.  By the way I alw ays  use round covers !!  I mportant, the cons is tency
of  the Zr ax should be that of  normal syrup ( reduced in toluene), not the thick slow moving
cons istency in which it comes .  One additional small point is that a glass  rod can be used to apply
the Zrax to the s lip.  N ow take the s lide that is  holding the cover  w ith its fixed diatoms and place it
near  the slide with the drop of Zr ax.  With a ver y f ine pair of tweezers  ( I use the kind that when you
squeeze the points open ins tead of  clos e) and nudge the cove to the edge of the slide.  U sing the
tw eezer s lif t the cove and turn it in prepar ation for mounting on the Zr ax.  With one f inger  to the left
of  the Zr ax, ( this to help stabilize the cover in the proper place)  lower the cover onto the drop very
carefully and slowly.  I t w ill come dow n at an angle as the left side of  the cover  is alr eady in contact
with the sur face of  the slide and held in place by your f inger  ( lef t hand finger, this all ass uming you
ar e right handed) .  You will now  have a cover that s hould have mounting media s pread to the edges 



but not extending out under  the margins  of  the cover  at any point.  N ext, pick up the s lide and place
it on the hot plate.  This is  the tricky par t; I keep the s lide only about half  way on the plate.  Allow 
the Zrax to very gently begin to boil, I know this s ounds  a bit str ange but try it.  The Zrax should
boil for long enough to wor k out all the bubbles (a minute or so). It should stop or  slow  down at
some specific point.  Do not let it boil violently as you may then have little splas hes  on the outer
margins  of the cover.  I t is quite helpful to hold the slide w ith a w ooden cloths pen or spr ing s lide
holder, as the glas s can get a bit warm.  I next put the slide on a cold ceramic tile and it quickly
cools and hardens .  You can now turn the s lide upside dow n if you w is h, it can still be s meared or
moved if to much pr ess ur e is applied but you will now have a ver y f ir m and good mount r eady for
study under the micros cope.  Note: when you are f inished with your mounting s es sion you can
rapidly bring the f inished mount to maturity by turning the hot- plate to a very low setting and leave
the mount on top for an over night curing period.  The hot plate should be able tolerate a touch by
the finger.  The next morning the slide can then be placed on the cold tile and left to cool.

All of this may take a f ew tr ies  and a bit of practice but believe me this  is  the best way to go, as I 
have been doing this f or  25 year s.  P ractice this  for a w hile and I  w ill then tell you the ( secret) 
method for mounting ar ranged diatoms.  If you don't have a hot plate then the " car ef ul"  use of  an
alcohol lamp w ill do the tr ick.  I f you don’ t leave the s lide on the hot plate overnight it will af ter  a
few weeks  in s tor age be ready for ringing.  If you have a r ing-table you w ill be able to apply with a
000 brush a ring of  black s hellac around the outer mar gin of the cover.  This  is done after the s lide is 
centered and s pun on the ring-table.  I f you cannot fined black shellac you can add a bit of  nicr os in
to normal shellac.  The compound needs to be made of  dewaxed and degummed shellac flakes
diss olved into a syrup by M ethyl A lcohol.  I f that cannot be f ound then just black enamel paint w ill
do, but the mounting media on your  slide mus t be per fectly dry and cured in order to us e paint that
contains xylem.  Shellac is  r educed in alcohol and w ill not penetrate the mounting media or in this 
case the Zr ax.

Fixative for m oun ting in divid ual or arranged  diat oms .

In the last session we talking about mounting s tr ews  of diatoms and then f inishing the pr eparation
for per manent storage.  I did not go into the points  of labeling, as I’m s ure most of you need not be
lectured on such basic maters .  For a proper  fixative I w ould not r ecommend gum of  tragacanth, as  I 
have never had much success  w ith it.  I t is intended more f or dr y mounts  s uch as f or ams , seeds  and
insect- eggs.  It is  also popular  f or setting rings f or  mounting cells .

Now that you have thor oughly practiced and perf ected the ar t of making s tr ewn mounts  we can now
talk a little about mounting single or arr anged diatoms.  The recommended fixative f or adher ing the
diatoms  f irmly to the cove- glass  cons is ts of  a mixture of  agents  that fortunately still r emain
available to the amateur .  It can be descr ibed as  a Gelatin-Acetic Acid- Ethyl A lcohol mixtur e and is
pr epared as follows .

Gelatin 6  gr ams 
Distilled Water 50 grams
Glacial A cetic Acid 50 grams
Ethyl Alcohal 8  grams



Place the Gelatin and Distilled Water  in a 200ml flask, then place the f lask in a hot w ater bath and
agitate until the G elatin is in solution.  When cool add the A cetic A cid and Alcohol.  Filter thr ough
filter paper , dis carding the fir st few drops  that pass  through the filter.  The fixative is stored in
tightly s toppered bottles, filtered occasionally.

The procedur e for  mounting one or mor e diatoms on a cover  pres ents only a little mor e dif ficulty
then mounting str ew s w ith the addition of some manipulative techniques.  A fter the covers  have
been cleaned and dr ied a very thin layer of fixative is needed.  This  is  r olled over  the cover  by
holding the dr ied cover between the thumb and index finger and r olling a thin glas s rod previously
dipped into the f ixative.  If  you intend to fix the diatoms  to the 1x3 s lide then you can also add a tiny
dr op to the center and w ith a second slide s pread it over  the surface (s pr ead much like a blood
smear).  Once the f ixative is  spread it needs to be left to dr y completely.  One thing I would suggest
is  that before applying the f ixative you s hould create a small black guide ring.  What I do is  us e a
tr ue ink pen s uch as the Koh- I-N oor Rapidogr aph pen (N o. 0/.35), you can use regular  India ink.  A
slide is centered on a turn-table and s pun, the ink is  added to the very center  and aloud to thor oughly
dr y.  The ink cir cle s hould be about 1/8 inch in diameter  w hen f inished.  You can make what ever
size you like but the idea is  to use the cir cle as a guide for  quickly f inding the diatom when placing
the slide under the micr oscope.  I f you intend to make a large arrangement then the cir cle guide is 
not needed.

Before you can ar range a selection of  diatoms you must pr epare a stor age s lide.  A ll the diatoms you
intend to us e mus t fir st be made r eady for  quick acces s.  They s hould be assembled on a normal 1x3
slide that has  been thor oughly cleaned.  The working material if  stor ed in di w ater should be
available and will be your or iginal s ource.  With the storage slide on a w arming table, add sever al
dr ops of dis tilled water , then s everal drops  of  your  w orking s olution (a pastur e pipette is needed for 
the trans fer  of material).  The liquid is gr adually evaporated w ith the aid of the alcohol bur ner  and
allowed to completely dr y.  The dr ied diatoms that have been dis tributed over  the slide are searched
and the f orms you need are found then picked up w ith your  bris tle and tr ansferr ed to the storage
slide.  S ometimes  if you have tr ouble w ith the forms  s ticking to the glass  you can cement a thin
sheet of mica in place, diatoms normally do not s tick to this mater ial.  I t is als o a ver y good idea to
have the sur face of  the storage slide covered w ith a piece of mica.  If you s tore your or iginal
material dry then the above is a bit simpler .  You can simply spread the dried for ms  on you pick
slide and move them to your  s tor age s lide.  I do all of this w or k under the s tereoscope and don’t
bother with a mechanical finger, as no precision wor k is needed.  Y ou now place both the pick slide
and the s tor age s lide together on the s urf ace of a f lat s tereomicroscope s tage.  The tw o slides are
held betw een the thumb and the middle f inger  with the thr ee-inch sides held together .  As  a unit
they ar e car ef ully moved back and for th under the axis  of  the optical path of  the scope.  Your  hand
br is tle ( wooden s tick with one end having a cut f lat s urf ace and a br istle attached with beesw ax)  is
only moved up and down as you br ing the pick slide into place.  While looking through the scope
you center a chos en form and low er  the bristle until it come in contact with your choice.  The
diatom should be easily picked up and held only about two millimeters  above the slide.  Y ou now
move both slides together in the opposite direction and deposit your choice on the s tor age s lide.
The idea is to simple have us able for ms  ready and quickly available.  You can help your  s elf  by
tr ying to deposit your  s elections in some sensible order, this  being centr ic forms  on one side and
pennate f orms on the other.  A w ell-s easoned worker will actually place a collection of  the same
species  together in gr oups.  This speeds up the s election proces s w hen making the final



ar rangement.  The s tor age s lide is  kept in s uch a way that the s amples are pr otected fr om dust and
pass ing gusts of air.  I f you cut out a 1 by 3 piece of 1/16” thick cardboard and glue additional 1 by
2/3 inch pieces on each end you will have a bridge that is alw ays kept over your s torage slide.  Even
when stor ing in the slide cabinet it is  a good idea to keep the storage slide covered w ith this
additional protection.  Each car dboar d cover  and storage slide s hould be number ed and a note book
or  card f ile maintained to descr ibe the sour ce and type of diatoms available.

Once your  stor ed mater ial is ready and available you can begin the pr ocess  of  making the
ar rangement (or individually mounted form) .  If  the storage slide has  a sheet of mica about the
thickness  of  a cover you will have no trouble w ith f ocusing the microscope when actually making
the arr angement.  A t this point it is  best to use the compound micr os cope and w hat ever y
mechanical f inger  you have available.  By the w ay, this can also be done w ith a br is tle and the
careful up and down movement of the hand.  But it takes a great deal of pr actice and pr obably a bit
of  natural s kill.  Success comes  much s ooner  with a pr oper mechanical finger.  You must begin with
a perfectly clean N o.1 cover- glass , s ometimes bes t cleaned in a Sulphuric Acid- Potas sium Bi- 
chromate mixture.  The s lips then need to be rins ed in several changes of tap w ater to eliminate all
tr aces of  acid, then in two or mor e changes of distilled water .  The cover s, now chemically clean,
ar e stored in dis tilled water  and handled only by their edges.  If you add small guild rings  the slip is 
allowed to dry, the rings added and then s tored under cover  waiting f or us e.  N ext the fixative is
added to the cove as des cribed above.  What need to be done next is  to develop a method of
temporarily secur ing the cover to a nor mal s lide.  What I  have done in the past is  now place a very
tiny bit of petroleum jelly ( Vas eline) on the back of the cover and s eat it in the center  of  a 1 by 3
slide.  This  is done to make sur e the cove s tays in place w hen moving the slide back and for th.  This
must be the tiniest spot of  jelly as you w ill need to be able to easily lift the cove f rom the slide w hen
you are done.  You now  place both the target and the s tor age s lide together on the s urf ace of a f lat
micr oscope s tage.  The two slides are held betw een the thumb and the middle f inger  w ith the three-
inch sides together  (they are now a pair).  As a unit they are carefully moved back and f orth under 
the axis of the optical path of the s cope.  The mechanical finger is only moved up and down as  you
br ing the stor age s lide into place.  While looking thr ough the s cope you center  a chosen for m and
lower the br is tle until it come in contact w ith your  choice.  The diatom s hould be easily picked up
and held only about tw o millimeter s above the s lide.  With your fingers you move both s lides 
together in the opposite direction and center your tar get s lide, which is holding the cover.
Depending on the or ientation of the diatom held by the br is tle, you might tur n the target slide to an
angle that bes t s uits the low ering of  your  chos en form.  The diatom is low ered onto the cover, set in
place and the process then repeated.  A fter a f ew  deposits you need to car efully hold the target slide
in a position you can gently exhale on the mount.  This gentle puff  of moist air f rom the lungs w ill
help soften the f ixative and seat the f orms (the diatoms will not proper ly seat without this  action).
The above pr ocess  can go on until your satis fied with your arr angement.  S ometimes  I  have found it
helpful to gently heat the work when your  completely done w ith the ar rangement.  Car e needs  to be
taken, as  only the slightes t heat is needed.  Bear in mind that your wor k will greatly improve with
time and eff or t.

To f inish your  pr eparation you w ill need to per manently mount your work.  The target slide needs to
be placed in a position that allow s the worker very comfortable acces s.  I  like to have the slide on a
flat surf ace w ith a hand rest just of f to the r ight side, this  helps maintain greater control over the
glas s r od when applying the mounting media.  You should have an application r od that has a ver y



small bead or ball at the end.  The ball of glass  should be a little bigger then a 1/16 of an inch but
not as big as a 1/8.  You w ill need to place a small drop of Zrax media very gently on the
ar rangement.  The drop s hould be r eleas ed as  clos e to the arrangement as  poss ible.  The r esult
should be a dr op that cover s an ar ea of  about 1/8th of an inch; if it wer e a little bigger  it w ould not be
a pr oblem.  The main idea is to avoid distur bing the arrangement; the slide is then lef t on the
warming table so the s olvent (toluene) can be driven off.  Ver y gentle, and I  mean gentle boiling
should not bother  the ar rangement.  Y ou may in fact spend more time lifting one end of the s lide of f
the table then flat giving the s lide relief from the heat s our ce.  If  you wis h to be extr a cautious  you
can reduce the heat on the table below its  ability to cause boiling and let the dr op stand f or  a while.
Occasionally, some of the diatoms will retain air  inside the f rustules.  This  is due to the fact that the
media is not able to migrate into the diatom.  With the use of  adequate heat and mor e aggres sive
boiling this  is not much of  a diff iculty but with an arrangement you mus t be very gentle.  What can
help in this  s ituation is if you apply a ver y tiny drop of toluene over the arr angement before
applying the Zrax.  You should als o r emember  that the fixative must no longer  have any moistur e,
as  this  w ill caus e problems  associated with the mounting media much later on.  This can be
recognized by the development of  extr emely tiny bubbles quite some time af ter  the slide has been in
stor age.  If  mois ture is  a pr oblem you can add a few  drops of toluene to the mount and then let it
evaporate.  This should eliminate any r emaining mois ture but you will need to then add the “tiny”
dr op just before mounting.  The fr esh toluene helps dr aw in the media into the diatoms.  If your not
having tr ouble with internal bubbles then avoid this  procedure.

The next step requires  that you apply a second dr op of  mounting media to the very center of a clean
slide ( the f inal mount).  I t helps  if  you have a template that is the same shape of the s lide with a
cr os s-hair indicating the proper  center .  Ar ound the cros s- hair you can dr aw a cir cle the same size as 
the anticipated cover- glass .  This  dr op should be a little bigger then the dr op over  the arr angement
and should be calculated to f ill the cove once it is  merged with the drop that is already on the cover .
The bes t way to mer ge the two dr ops together  is  to pos ition your  new slide upside down and above
the slide with the cover  (tar get s lide)  allowing one end of  the new  s lide to rest at the bottom edge of
the tar get s lide and s lowly lower the other end until the two dr ops  come in contact.  The cover can
then be gently lifted of f the target slide and is  now in contact with the drop on the s econd s lide.  The
tw o- drops  have a bit of an hourglass configuration, and can be merged by placing the slide on the
hot plate.  Enough heat is us ed to soften the media to the point the two drops become one and spr ead
completely under the cover.  Any bubbles can be driven of f with the application of  gentle heat.  Y ou
will wish to avoid vigor ous  boiling of cours e.  A fter the s lide cools  and is allow ed to s it over night
you can clean the top surface with a cotton swab and a bit of acetone.  In a few days you can ring
the slide and add the pr oper label.

As  a final w or d, it is  my hope that the above methods can be used to guild your  ef forts  in a direction
that permits  great success.  How ever, if you ar e like mos t wor kers you w ill ultimately make
adjustments and modifications  that best suet your  ow n needs  and level of  s kill.  The natural beauty
of  diatoms leaves  you with much to work with and aff or ds gr eat potential f or aesthetic achievement.

Jim Solliday ( MSS C) 


