Algal Laboratory Methodology

Where are we going
And

how do we not screw it m?
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Sampling and
Analysis should
be based on
project Goals,
NOT goals based
Sampling and
Analysis
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For Example:

RBP Is a stream
sampling and
analysis protocol,
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PreservationT NO perfect preservative

I Formaldehyde- hazardous fumes, distorts many
cells, bleaches color, added a5% as formalin
(40% formaldehyde)

I L u g olddides- stains starch, may cause loss of
flagella, loses preservative power over timast
re-add every 6 months, added a2%, can cause
30-40% shrinkage from live biovolume

I Glutaraldehyde - hazardous fumes, retains color
and fluorescence, limited cell distortion, added at
only 0.251%
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Concentration Methods

I Concentrate to get a highe
density for counting

I Donot have t
same chamber you
concentrate in, SO you can
build your own settling
tower or buy an utermohl
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ACentrifugation(not .

recommended for counting,

disrupts flagellates, hard to
make It quantitative)

Kiltration & Reverse

\WV - >
Filtration-not often used Y
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Temporary Mounting Methods*
I Less investment of materials/equipment
I Can be faster if sample already concentrated
I No mounting distortion
I Settle 1 cm/hr, can take days to settle a sample

I Buoyantbluegr een al gae/ nannopl @
well

I Limited to certain microscope choices because
generally a thick preparation

*| use a permanent mounting method, see me if you are interestec
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Which Counting Chamber?

Density of sample
Particulates/color

Size distribution of algae
Type of microscope
Cost
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Temporary Chambers

A SedgwickRafter Cells (grid 8§ s
or nongrid) J i
A Nanoplankton Counting
Chambers s
A PalmerMaloney Cells N e |

Remember: Concentrated Sample
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Temporary Chambers

Utermohl Chambergist a note!

X Buoyant bluegreens present a
probl em and donogeeF
donodot settle at
X Percussive techniques helpthem /~ B
settle, you literally hit your chambeZ- R
with a rubber mallet (VERY R
CAREFULLY).

:
‘‘‘‘‘‘
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Primary Optical Enhancements

A Brightfield

I No enhancement, produces little detail, real color

A Phase

I Uses annuli to scatter light at different angles through sample, alll
color distorted

A Differential Interference Contrast (Nomarski DIC)

I Uses crystal prisms as beam splitters, eliminates halo effect get
with phase contrast, looks 3D, good color

A Epifluorescence

I Uses specified light wavelength to excite pigment or dye which
then emits light back at a different wavelength
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Epifluorescence

ABlue excitation causes chlorophylk
to fluoresce backred.

+ Green excitation causes
phycoerythrin to fluoresce back
bright orange-red and phycocyanin
[0 fluoresce backKoirzinige yeElwiy.
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Epifluorescence vs other optics

V»,’
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Epifluorescence
vs other optics
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Epifluorescence vs other optics
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Epifluorescence vs other optics

phycocyanin
VS.
phycoerythrin
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Quantification
A Counting Unit a
I Natural units — &

T Total cells
T Areal standard units

A Precision vs. Accuracy
A Counting Method
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Quantification
A Biomass Estimates
I Biovolume
I Blomass (assume a
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Biovolume Estimates

A Allow you to estimate the importance of
Individual taxa based on size AND abundance

A Calculate the volume of living protoplasm based
on common geometric figures

I Cube, sphere, cone, cylinder, sickle
A Exclusive of sheaths, spines, setae
A Everyone measures differently!
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Shape Estimates
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Shape Estimates

y
Cylinder I
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Shape Estimates

Rectangular Box with Sheath
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Shape Estimates
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Shape Estimates

Different growth forms,
same taxon!!!




