
Diatom  Lab  Microscope  Test  Slide  in  commemoration

of  Edmund  J.  Spitta  (available at www.diatomshop.com)

1. Introduction

Edmund  Johnson  Spitta  (1853-1921),  well  known  author  of  “Microscopy:  the  construction,
theory  and  use  of  the  microscope” and  “Photomicrography”,  joint  author  of  “An  Atlas  of
Bacteriology”, was a general medical practitioner who found time to contribute to several branches
of  microscopy.  He was one  of  the  presidents  of  the  Quekett  Microscopical  Club  and a  vice-
president of the Royal Microscopical Society. His research was mainly focused in the optics of the
microscope and photomicrography. 
The truly sensational book “Microscopy: the construction, theory and use of the microscope”
describes – among other things – several microscopic examinations of test diatoms, accompanied
by explanatory photomicrographs. 
This  book  has  inspired  the  creation  of  a  new  Diatom  Lab Microscope  Test  Slide that
contains five Diatom species tested and imaged by Edmund J. Spitta in the same work. 
To make this new Diatom Lab Microscope Test Slide even more complete, these instructions are
accompanied both by photomicrographs made using a modern in-house microscope (Zeiss Axio
Imager.A2), and by an antique but pristine in-house Zeiss Jena microscope depicted in the same
book (the large “Jug-Handle” Stand III D from 1905). You can find some very interesting and useful
excerpts from E. J. Spitta, “Microscopy. The construction theory and use of the microscope”, John
Murray, London, 1920, 3rd edition, below. Happy reading and happy microscopy by Diatom Lab!

2. The five species present in the Diatom Lab Microscope Test Slide in commemoration of
Edmund J. Spitta

All  selected  Diatoms  are  micromanipulated  and  mounted  by  Stefano  Barone  directly  on  the
underside of a custom optical quality cover glass for maximum resolution and contrast. 
High refractive index mountant: Diatom Cubed. Innovative, proprietary Diatom Lab Technology and
Materials.

Diatom number 1: Hemidiscus cuneiformis Wallich 1860
Diatom number 2: Epithemia turgida (Ehrenberg) Kützing 1844
Diatom number 3: Navicula smithii Brébisson, 1856 
Diatom number 4: Cymatopleura solea (Brébisson) W.Smith 1851
Diatom number 5: Synedra capitata Ehrenberg, 1836 
                               (Synonym) Synedra ulna f. capitata (Ehrenberg) Skabichevskii, 1960 
                               (for measured areola density read Chapter 3)



The microscope test slide imaged by a dry lens. Zeiss Axio Imager.A2; Zeiss Plan-Apochromat 40x/0.95 Korr ∞ /0.13-
0.21 M27;  Zeiss Achromatic-Aplanatic universal condenser 0.9 H D Ph DIC;  Zeiss VIS-LED; Differential Interference
Contrast (DIC).

3. Useful objectives and techniques to resolve each Diatom

Hemidiscus
cuneiformis

Epithemia
turgida

Navicula 
smithii 

Cymatopleura
solea

Synedra 
capitata*

Bright field
from 10x to 

100x Oil
from 20x to 

100x Oil
from 40x to 

100x Oil
from 40x Oil to 

100x Oil

90x Oil -100x Oil,
better in double

immersion 

Oblique
illumination

from 10x to 
100x Oil

from 20x to 
100x Oil

from 40x to 
100x Oil

from 40x to 
100x Oil

90x Oil -100x Oil,
better in double

immersion 

Phase contrast
from 10x to 

100x Oil
from 20x to 

100x Oil
from 40x to 

100x Oil
from 40x Oil to 

100x Oil

90x Oil -100x Oil,
better in double

immersion 

Darkfield 
from 10x to 

100x Oil
from 20x to 

100x Oil
from 20x to 

100x Oil
from 40x to 

100x Oil
from 60x Oil
to100x Oil 

Oil immersion
darkfield 

(Oil Darkfield
Condenser)

Any Oil lens Any Oil lens Any Oil lens
from 40x Oil to 

100x Oil
from 60x Oil
to100x Oil 

DIC 
from 10x to 

100x Oil
from 20x to 

100x Oil
from 20x to 

100x Oil
from 40x to 

100x Oil

from 60x Oil
to100x Oil,

better in double
immersion 

*   Measured areola density in   Synedra capitata     Ehrenberg, 1836 that belong to this sample : 10
in 2,8 µm
(This table is generic and may vary based on lens and condenser characteristics - such as their
numerical aperture.)



4. Microscopes used for imaging this microscope slide at Diatom Lab 

1) Zeiss Axio Imager.A2 in transmitted light microscopy. 
Objectives:  Zeiss  Plan-Apochromat  40x/0.95  Korr  ∞  /0.13-0.21  M27;  Zeiss  Plan-Apochromat
63x/1.4 Oil DIC ∞ /0.17 M27.
Condenser for dry observations: Zeiss Achromatic-Aplanatic universal condenser 0.9 H D Ph DIC.
Condenser for double immersion microscopy: Zeiss Achromatic-Aplanatic condenser 1.4 H D Ph
DIC.
Illumination Unit: Zeiss VIS-LED (color temperature 5600 K)

2) Antique, pristine Zeiss Jena “Jug-Handle” Stand III D from 1905 (serial number 41618). 
Equipped with three Zeiss Jena objectives, found in its original box: A (equivalent focal length 15
mm; numerical aperture 0,20); D (equivalent focal length 4,2 mm;  numerical aperture 0,65); 1/12”
Homog.  Immersion  (equivalent  focal  length  1,8  mm;   numerical  aperture  1,25.  Zeiss  Jena
produced also  a  1/12”  lens  with  numerical  aperture  1,30).  An additional  Koristka  Apochromat
1,5mm Oil immersion (numerical aperture 1,30) objective was used to resolve  Synedra capitata
Ehrenberg, 1836.
Abbe illuminating apparatus (N.A. 1,40 regarding this Stand) for central or oblique illumination. 
Zeiss Jena microscope lamp equipped with iris diaphragm.

Stefano Barone  at Diatom Lab, next to some of his modern       Zeiss Plan-Apochromat 63x/1.4 Oil DIC ∞ /0.17 M27 and
research microscopes (Zeiss Axio Imager.A2 in front)                 its DIC slider

The pristine Zeiss Jena Jug-Handle” Stand III D from 1905         The Zeiss Jena “Jug-Handle” Stand III D in the book
(serial number 41618)                                                                   written by Edmund J. Spitta

5. The five Diatoms imaged by the Zeiss Plan-Apochromat 63x/1.4 Oil DIC ∞ /0.17 M27 

Microscopy technique: Differential Interference Contrast (DIC). Zeiss Plan-Apochromat 63x/1.4 Oil
DIC ∞ /0.17 M27 and Zeiss Achromatic-Aplanatic condenser 1.4 H D Ph DIC. Zeiss VIS-LED has
been used as excellent light source, but if you use UV light (with necessary protective devices as
UV light is dangerous - consult specialized literature) you will probably get even higher resolution. 



Here are the useful details.  Images are reduced in quality to facilitate loading.

          Hemidiscus cuneiformis Wallich 1860                                        Epithemia turgida (Ehrenberg) Kützing 1844

               Navicula smithii Brébisson, 1856                                        Cymatopleura solea (Brébisson) W.Smith 1851



6. Interesting excerpts from E. J. Spitta, “Microscopy. The construction theory and use of
the microscope”, John Murray, London, 1920, 3rd edition  

Diatom number 1: Hemidiscus cuneiformis Wallich 1860

Diatom number 2: Epithemia turgida (Ehrenberg) Kützing 1844



Diatom number 3: Navicula smithii Brébisson, 1856 



Diatom number 4: Cymatopleura solea (Brébisson) W.Smith 1851



Diatom number 5: Synedra capitata Ehrenberg, 1836





7. The Microscope Test Slide imaged by the Zeiss Jena “Jug-Handle” Stand III D from 1905

Zeiss Jena A objective (equivalent focal length 15 mm; numerical aperture 0,20) did not resolve

any of the five Diatoms, therefore it was discarded fort these tests. 

Diatom number 1: Hemidiscus cuneiformis Wallich 1860

According to Edmund J. Spitta, the “resolution into dots” requires a numerical aperture of at least
0,30, so the Zeiss Jena D objective (numerical aperture 0,65) is more than enough. 

Zeiss Jena D objective                                         Zeiss Jena D objective and oblique illumination



Zeiss Jena 1/12” Homog. Immersion and             Zeiss Jena 1/12” Homog. Immersion in
and oblique illumination                                        double immersion (oiled condenser, oiled                
                                                                              coverglass) and oblique illumination 

Diatom number 2: Epithemia turgida (Ehrenberg) Kützing 1844
                                  

 Zeiss Jena D objective                                         Zeiss Jena D objective and oblique illumination



Zeiss Jena 1/12” Homog. Immersion                     Zeiss Jena 1/12” Homog. Immersion in 
and oblique illumination                                         double immersion (oiled condenser, oiled 

                                                                coverglass) and oblique illumination 

Diatom number 3: Navicula smithii Brébisson, 1856 

Zeiss Jena D objective                                           Zeiss Jena D objective and oblique illumination
                                                                               



Zeiss Jena 1/12” Homog. Immersion                     Zeiss Jena 1/12” Homog. Immersion in 
and oblique illumination                                         double immersion (oiled condenser, oiled
                                                                              coverglass) and oblique illumination 

Diatom number 4: Cymatopleura solea (Brébisson) W.Smith 1851

The Zeiss Jena D objective fails to resolve this Diatom, both in bright field and oblique illumination. 
The Zeiss Jena 1/12” Homog. Immersion (N.A 1,25) objective can resolve this Diatom in double
immersion and strong oblique illumination. Here is a detail.



Diatom number 5: Synedra capitata Ehrenberg, 1836

The Zeiss Jena D objective fails to resolve this Diatom, both in bright field and oblique illumination,
of course. Also the Zeiss Jena 1/12” Homog. Immersion (N.A 1,25) objective does not achieve the
result,  even  in  strong  oblique  illumination.  In  this  case  a  N.A.  1,30  is  necessary  for  antique
objectives: the rare Koristka Apochromat 1,5mm Oil immersion with a  N.A. 1,30 has highlighted
the areolae,  by means of  a strong oblique illumination.  The same Koristka lens was called a
“spécialité” by  Edmund J. Spitta (see excerpt below): Francesco Koristka was the great inventor of
the  Semi-Apochromat  lenses  (see  Carlo  Koristka,  Il  microscopio,  Hoepli,  Milano,  1930)  and
founder of the renowned F. Koristka company based in Milan, Italy. With a numerical aperture 1,40
used by him the resoult would be even better.



8. Conclusion

Diatom Lab Microscope Test Slide in commemoration of  Edmund J. Spitta is a  complete
test for  all  dry  and  oil  immersion  lenses  from  10x  to  100x,  in  Bright  field,  Oblique
illumination, Phase contrast, Darkfield, Oil immersion darkfield and DIC. 
The five Diatoms can also be resolved by means of vintage or even antique microscopes, it is not
necessary to own very expensive, modern top of the range instruments.  

Although Diatom Lab uses in-house modern, top of the range microscopes and other instruments
to  guarantee Customers  the  best  quality  and  accuracy,  in  the  laboratory there  is  also  a  rich
collection of vintage and antique microscopes for the following purposes: 
1)  to  understand  how (and  at  what  quality  level)  test  diatoms,  diatoms  in  general  and  other
microscopic objects were observed throughout history of microscopy; 
2) to understand the technical evolution and the optical aberrations of the microscope objectives
and accessories throughout history of microscopy. These instruments come from the Nineteenth
and Twentieth Centuries and are surprisingly like new: in fact, over the years it has been necessary
to find microscopes and accessories from unsold stocks (it was a very difficult undertaking) or at
least in perfect condition, to ensure the accuracy of the tests.

The leap into the past through vintage and antique microscopy has several salient aspects:
a) first of all it always generates a strong emotion, especially if it is possible to observe from old but
like-new instruments (because we understand how the observations of the past were really like
and we can put on the clothes of the ancestors. It's a kind of priceless time machine journey);
b) we realize that many old scientific discoveries have been made despite using instruments with
much inferior performances; 
c) we understand how much genius, care and passion the past scientists and opticians had in
building masterpieces despite having less means than today;
d) we can directly verify how the optics have made great strides over time, in this way we can
appreciate the present microscopy even more.


