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Cross-eyed viewing

STEREOSCOPY

With a bit of practice, you can view the images below in 3D without special glasses.
Oliver Kim

T

he free program Picolay
(www.picolay.de) is indeed very
versatile. It is not only able to do
rapid focus stacking, but is also able to
use the depth map to calculate a pair of
stereoscopic images. The two image
pairs below show sugar crystals (top)

and salt (bottom). Enlarge the image
pairs to a comfortable size and cross
your eyesight. You should be able to see
three pictures, the center one appearing
in 3D. If crossing your view strains your
eyes, then move further away from the
screen.

If you have problems with cross
eyed viewing, then I recommend the
following video tutorial for an explanation and for practice:
https://www.youtube.com/watch?v=zBa-bCxsZDk

■
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Fluorescence of Coltsfoot flowers

Ultraviolet light reveals spectacular colorful fluorescence of Coltsfoot inflorescences,
which beauty can be fully appreciated only under the magnification of a microscope.
Oleksandr Holovachov

F

luorescence microscopy is an extremely valuable and widely used
tool in research and education,
which usually requires rather expensive
microscopy equipment [1]. It is based
on the fact that some substances, when
subjected to short wave electromagnetic
radiation, will emit another type of electromagnetic radiation, usually with lower energy and longer wavelength.
Fluorescence microscopy, therefore, refers to observation of light emitted by
the object instantly, under the influence
of shorter wave electromagnetic radiation (often ultraviolet or blue), while
fluorescence photography captures it.
As it was already described of the pages
of MicrobeHunter, amateurs can make
use of this technique with some simple
and affordable tools [2-3], which require the same or even stricter safety
procedures and precautions as the ones

recommended for the professional
equipment.
Fluorescence is not limited to tissues, cells and sub-cellular structures.
Many inanimate and animate objects
from nature exhibit fluorescence: rocks
and minerals, fungal and bacterial colonies, lichens and plants, corals and sea
anemones, crustaceans and spiders, and
even fish and birds. My interest in fluorescence photomacrography came from
general photography of UV-induced
visible fluorescence of flowers [4].
They are the most beautiful subjects for
fluorescence photography!
The function of flower fluorescence
in nature is still insufficiently studied.
For example, despite some statements
in the scientific [5] and popular literature [6], the fluorescence in flowers is
highly unlikely to play substantial role
as a visual signal to attract pollinators.
Its intensity is so low, that it is com-

1

pletely overpowered by the visible light
reflected from the flower [7] and is
likely to be invisible or very hard to
detect by prospective pollinators. But
no matter what role it plays in plants
life, it is a very beautiful phenomenon
worth further scientific and photographic exploration.
The pictures presented here are of
one of the most common early spring
plants, Coltsfoot (Tussilago farfara),
taken with macro lenses (Figures 1 - 3)
and microscope objectives (Figures 4 7) using a modified Winkel-Zeiss Göttingen microscope. The web page "Ultraviolet-induced visible fluorescence
photography" [8] covers further technical details and some important references.
This plant species with uniformly
colored yellow "flowers" (inflorescences) appears early in spring on the road
sides (Figure 1) and in other ruderal
habitats. At the first glance it does not
appear to be that much different from
the myriad of other yellow flowers of
the aster family that appear later in a
year. Illumination of the flower with
ultraviolet light (365 nm UV LED) uncovers the hidden beauty. The anthers
start to glow bright even under relatively weak ultraviolet illumination (Figures 2 - 3). The intensity of fluorescence
increase with the increased power of
excitation, colors become more defined
and saturated. Ligules of ray flowers
Figure 1: Coltsfoot (Tussilago
farfara) growing on the
roadside in Stockholm. Taken
with Leitz Focotar-II 50mm
F/4.5 lens.
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Figures 2 and 3: UV-induced
visible fluorescence of a
single Coltsfoot inflorescence.
Taken with Minolta 100mm
F/2.8 lens.
fluoresce in red, most probably due to
presence of chlorophyll A. Corollas of
disc flowers and undeveloped anthers
appear darker than the rest of the inflorescence, colored in different tones of
blue or green (Figure 4 - 5). Fully devel-

oped developed anthers and pollen glow
so bright comparing to the rest of the
inflorescence that my digital camera
can not capture the full dynamic range
of the scene (Figures 6 - 7).
Safety note: Ultraviolet light is
harmful. It is responsible for different
types of skin cancer and melanoma [9].
Therefore, it is highly recommended to
use appropriate eye and skin protection
at all times when doing ultraviolet-induced visible fluorescence photomicrography! Do it at your own risk.

References:
[1] Introduction to Fluorescence Microscopy.
http://www.microscopyu.com/articles/fluor
escence/fluorescenceintro.html
[2] Guazzaroni C. 2011. DIY Fluorescence
Illumination System. MicrobeHunter Microscopy Magazine 7: 14-16.
[3] Tucker N. 2014. DIY Fluorescence microscopy revisited. MicrobeHunter Microscopy Magazine 7: 8-16.
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[5] Gandía-Herrero F., Escribano J. &
García-Carmona F. 2005. Betaxanthins as
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the garden. Glimpse 2.3: 10-13.
[7] Iriel A. & Lagorio M.G. 2010. Is the
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(pub. 18.09.2013).
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2009. World Health Organization.

6 - MicrobeHunter Microscopy Magazine - Issue #49, August 2015

Fluorescence of Coltsfoot flowers

OBSERVATIONS

6

Figures 4 and 5:
Photomacrograph of disc
flowers with undeveloped or
partially developed anthers.
Stack of 60 frames shot with
Wild 2X objective and
combined using Zerene
Stacker, color and saturation
adjusted in post-processing.

7

Figures 6 and 7:
Photomacrograph of the
individual disc flower with
pollen emerging from fully
developed anthers. Stack of
100 frames shot with Leitz
3.5X objective and combined
using Zerene Stacker, color
and saturation adjusted in
post-processing.
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DIY

Polarization

Breath new life into your microscope hobby. Tired of looking at the same old same old?
Here is a new way to view many of the same subjects you have looked at before.
Jim Tallon

I

have had a good time exploring and
enjoying images that I have viewed
and taken with polarized light. I
read about this technique and saw a few
images on the internet but didn't know
how to get started. Especially on a low
budget.
I actually found a post on MicrobeHunter that offered a good simple way
to get started in this fascinating aspect
of microscopy.
I think it is worth repeating because
of the many new people who have recently joined this forum – me included,
not too long ago. OK, here I go.
Get a pair of 3D glasses from a local
movie theater. Often they will give
them away as they have so many.
Cut out the lenses and trim one to fit
inside your microscope head. Leave the
other one as is because you will want to
lay it over the lamp and rotate it to
achieve the different results. If you find
nothing happening, turn over the filter
that is laying on the lamp.
Actually the directions were more
detailed than that, but in the end what
you ultimately have is a polarized filter
above the specimen and another polarized filter below the specimen. The
most enjoyable part of this is to experience the cross polarized effects on various subjects.
Attached are a few photos of my set
up: the first is the pair of 3D glasses I
used. The second is the two lenses I cut
out. The small one goes in the scope
head. The larger one I lay over the lamp.

My lamp is an LED so it doesn't get
hot. As these are plastic lenses be careful laying it on top of any lamp that gets
hot. You may have to rig a small stand
to hold the filter below the specimen but
you don't want to cut it to put in your
filter holder as you will have to rotate it
to get the various effects that can be
achieved with cross polarized lighting.
This opens up a whole new realm of
subjects to explore and they yield many
beautiful effects. You can examine
crystals of many household objects that

1

2

Figure 1: A pair of 3-D glasses as
used in a movie theater.
Figure 2: Filters cut from glasses.
The small one fits in the microscope
head and the large one sits over the
lamp.
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you dissolve and allow to evaporate on
a slide. Sugar, cleansers, and detergents
are just a few. Many fruits, vegetables,
and starches provide stunning views
with this method and you can also use
this technique to examine protists as
many of them fluoresce under polarized
light.
Next time your friends ask you what
do you see under the microscope show
them a few polarized images. Good luck
and enjoy.
■

Polarization

DIY

Figure 3: A brown sugar crystal

3

Figure 4: A dish washer crystal
Figure 5: A smear of watermelon
pulp.

4

5
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Autofluorescence of spleen cells

Both staining and auto-fluorescence can be used to visualize the spleen cells.
Stanislav Antonov

T

he spleen of carp is an immune
and blood-producing organ. It
filters the blood from foreign
substances and generates red and white
blood cells. This organ is usually considered non-edible and thus the big fish
is not only a dish, but also a plenty of
material for microscopic studies.
I have prepared the histological sections of carp spleen. The spleen fragments were fixed in neutral-buffered
formalin. The tissue was processed
through series of alcohols, cleared in
xylene and embedded in paraffin. The
sections were cut at 6 micron thickness

using rotary microtome with a non-disposable knife.
Figure 1 demonstrates hematoxylin
and eosin stained section, where the
overall spleen morphology can be seen.
The tissue is dense and consists of multiple cell types including oval erythrocytes
and
irregularly
shaped
mesenchymal cells. The brown and orange spots in the cells are not due to
some artifact in fixation or staining,
these are the natural pigments: browncolored melanin, and orange lipofuscin
and hemosiderin. The pigments are produced by special cell type of fish immune system – the melanomacro-

1
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phages. Individual melanomacrophages
contain varying amounts of pigmented
substances. Upon ageing, the melanomacrophages aggregate and form darkcolored centers in fish spleen.
The abovementioned pigments appear to have a strong auto fluorescence
that can be seen using blue and green
excitation filters. The nuclei were counterstained with blue DNA stain DAPI,
and sections were then imaged using a
Figure 1: Hematoxylin and eosin

stained section, showing the
overall spleen morphology.

Autofluorescence of spleen cells
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4
fluorescent microscope. The low-magnification view (Figure 2) was made
using 5X objective. The pigmented islands of melanomacrophages can be
seen.
The higher-mag view (Figure 3) was
produced from 40X objective. I have
also made a close-up view of a melanomacrophage center (Figure 4).
The images also show there is much
to improve in the technique. First of all,
the fixation in formalin is suboptimal
for preservation of accurate cell shape
and fine nuclear morphology. Second,

the 6 micron thickness is too much for
lymphatic organs, where cells are small
and are located very close to each other.
■

Figure 2: Low-magnification (5x) view
showing pigmented islands of
melanomacrophages.
Figure 3: High magnification (40x).
Figure 4: Close-up view of of the
melanomacrophages.
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Polarization microscopy of minerals

Gneiss, a metamorphic rock and term used to designate the texture and extent
to which a rock has been changed.
Carl Hennig

G

neiss is a metamorphic rock.
That is, it has been changed
from a pre-existing rock due to
pressure and temperature. Gneiss is a
banded or foliated rock, usually of the
same composition as granite.
Figure 1 is from a thin section of
Gneiss with crossed polars. Figure 2 is
in plane polarized light. Both photos
were taken through a 2x objective and a
PL 2.5x photo eyepiece for a total magnification of 5x.
Figure 3 is with crossed polars and
Figure 4 with plane polarized light. A
2x objective was used. Figure 5 is with
crossed polars and a 4x objective (10x)
Figures 6 and 7 are with crossed
polars and a 20x objective (50x). The
20x objective would appear to be the
maximum useful magnification for this
specimen.
The photographs of Gneiss with the
2x and 4x objectives make good colour
and texture maps when applied to
ground planes and terrains. The Gneiss
colour map on the terrains make flying
through mountains even more exciting
(Figure 8).

1

2

Details
Camera- Canon 5D MkII EyepieceNikon PL2.5x Microscope- Labomed
LB-592 Objectives- Plan, Pol, Infinity
2x, 4x & 20x. Post processing was performed with the Colour Science Image
Editor. Carl Hennig © 2015 Kitchener,
ON Canada.
■

Figure 1: Crossed polars,
2x objective.
Figure 2: Plane polarized light,
2x objective

12 - MicrobeHunter Microscopy Magazine - Issue #49, August 2015

Polarization microscopy of minerals

3

OBSERVATIONS

4

5

6
Figure 3: Crossed polars, 2x objective.
Figure 4: Plane polarized light, 2x objective.
Figure 5: Crossed polars, 4x objective.
Figure 6: Crossed polars, 20x objective.
Figure 7 (next page): Crossed polars, 20x
objective.
Figure 8 (next page): A Gneiss 4x photo used
as a colour and bump map on Vue Esprit
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Water Life

GALLERY

Top: Five image stack, DIY DIC filter, Canon 60D, 10x obj.
Left: Canon 60D, eyepiece projection, and 40x obj. with
new UGF (Universal Gradient Filter).
Right: Cyclops taken with Canon 60D,
eyepiece projection, 10x obj.
By Jim Tallon
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Darkfield

Cross Polarized Light

Haematococcus under different lighting
methods (20x objective)
Thanks to Crater Eddie for the water
sample containing Haematococcus.
Visit the forum for original post and discussion:
http://www.microbehunter.com/microscopyforum/viewtopic.php?f=6&t=1290

By R. Nassar
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GALLERY

This page: This Rotifer appears to have taken on
a fatal head injury from the microscope slide's
cover glass but its foot and toes lingered on for
several hours. Paramecium and Rotifers are two
species of Protozoa that get along well together.
A Paramecium received five "massages" from the
Rotifer's toes which almost seem to say that it
could have been yet alive, although it could have
just been the nerves still going.
Opposite page: A colony of Vorticella (top), a dead
and living diatom (bottom left) and a picture of a
water flea.
Images by Dennis L. Weaver.
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Mudpuppies

Mud Puppies are salamanders that live an entirely aquatic life-style.
Charles E. Guevara

I

n our Fingerlakes/US springtime,
both mudpuppies and kit foxes are
encountered on hikes with the dogs.
From far off the bright rust colored
kits are observed at play near their den.
Our regions red foxes (Vulpes vulpes) breed between January and Febuary in winter. The females give birth
to a litter of kits about fifty two days
latter.
The mudpuppy nest was attached to
the undersurface of a woven matt littering the stream channel (Figures 5 7). The mother of the stream nest was

there, but she swam off before I could
image-capture her.
Mudpuppies (Necturus maculosus)
mate in the autumn and females carry
the spermatophores until the following
spring season. Females internally fertilize their eggs just before depositing the
eggs in the nest. Females stay with these
eggs until the eggs hatch about forty
days latter.
I was able to keep some eggs of the
mudpuppy in my outdoor microcosm,
to observe their development and
hatching. Wonderfully all the eggs

1

2
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hatched. I released the young to their
original stream habitat.
The telephoto image captures of the
kits and their mother are as close as I
could stalk the young family due to my
inquisitive dogs. I used a Nikon Coolpix
P600 for the vulpine images.

Figure 1: Dogs on a stream hike for
mudpuppies.
Figure 2: Dogs closely inspect the den.

Mud Puppies

3
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Figure 3: Watching the dogs inspect the den.
Figure 4: Kits at play near their den.
Figure 5: Stream litter with mudpuppies nest on the underside.
Figures 6 and 7: Close-up of mudpuppy eggs.

5
6

7
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Figure 8: DIY brood chamber next to
my outdoor microcosm.
Figure 9: Some eggs have already
hatched.
Figures 10 and 11: Approximately 10
mm hatchlings. They are ready to be
returned to their stream habitat.

Resources
"New York State Conservationist"
June 2015 issue, page 30, letters section.
■

9

11

22 - MicrobeHunter Microscopy Magazine - Issue #49, August 2015

10

Mud Puppies

12

OBSERVATIONS

13

Figure 12: The external gill size depends on the oxygen
level of the stream waters.
Figure 13: Early eye development. Melanophores are
already quite evident.

Common mudpuppy
From Wikipedia, the free encyclopedia

The common mudpuppy (Necturus maculosus)
is a species of salamander in the genus Necturus.
They live an entirely aquatic lifestyle in the eastern part of North America in lakes, rivers, and
ponds. They go through paedomorphosis and retain their external gills. Because skin and lung
respiration alone is not sufficient for gas exchange, mudpuppies must rely on external gills as
their primary means of gas exchange. They are
usually a rusty brown color and can grow to an
average length of 33 cm (13 in).
Mudpuppies are nocturnal creatures, and only
come out during the day if the water in which they
live is murky. Their diets consist of almost anything they can get in their mouths, including in-

Adult mudpuppy
Public domain (National Park Service)

sects, earthworms, mollusks, and annelids. Once a
female mudpuppy reaches sexual maturity, at six
years of age, she can lay an average of 60 eggs. In
the wild, the average lifespan of a mudpuppy is 11
years.
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What’s this? Answer on page 2.
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