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Topic Overview

®* General Information & Background
o Cyanobacteria
o Golden Algae

o Euglena sp.

e Sample Collection

e Sample Analysis

o Microscopy
o ELISA
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 Blue-Green Algae are not actually algae!
 They are cyano

* In the past, cyanobacteria were called blue-green algae because
they sometimes resemble green algae from a distance.

 They share traits of both bacteria and algae.

e Cyanobacteria blooms can be a variety of colors, not necessarily

blue-green.

« BGA can not be treated/removed like regular green algae.

BGA Facts



ia have the ability to adap
environment. This is a big factor in determining whether a
bloom will form. Adaptations include:

Heterocysts Akinetes

BGA Facts

Aerotopes



YANOTOXINS

Why do we care about Hazardous Algal Blooms?

Table 11.1 Cyanotoxins produced by cyanobacteria

Toxic species Cyanotoxins

ibaena sp Microcystins| saxitoxins, anatoxin-a, anatoxin-a(s)
Aphanizomenon spp. Anatoxin-a, saxitoxins, cylindrospermopsins
Cylindrospermum spp. Cylindrospermopsins, saxitoxins, anatoxin-a
Lyngbya spp. Cylindrospermopsins, saxitoxins, lyngbyatoxins
Microcystins|anatoxin-a (minor amounts)
Nodularins _
Microcystins

Raphidiopsis curvata Cylindrospermopsins
Umezakia natans Cylindrospermopsins




oduction of cyanobacteria results in ecologically damaging
Harmful Algal Blooms (HABS).

Some species of cyanobacteria produce cyanotoxins in such concentrations that they
poison and even kill animals and humans.

These cyanotoxins are classified as neurotoxins, hepatotoxins and dermatoxins

Cyanotoxins can also accumulate in other animals such as fish and shellfish, and
cause poisonings such as paralytic shellfish poisoning (PSP).

Most human cases of illness have been reported after oral consumption of
contaminated drinking water or swimming in recreation waters where toxic blooms
have occurred.
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What does a cyanobacteria bloom look like?




Regular green algae.
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ATION IN THE FIELD

What it can look like...




Another aspect to our evolving HAB
program at ODEQ...
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OLDEN ALGAE

(Prymnesium parvum)

Single-celled algae known to produce toxins that cause massive fish and

bivalve kills
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Unprotected exposed cells such as gills are damaged layer by layer, causing gills to
bleed and lose function.

Toxins and other chemicals enter the fish, causing damage to internal organs.

All species of fish are susceptible to the toxins.

The amount of fish killed depends on the length of the bloom and concentration of

toxin in the waters.

No apparent adverse effect on humans and wildlife
o Only seems to affect gill-breathing animals

o Does not appear to be passed down in the food chain as the toxins appear to break

down during digestion.

o Do not pick up or consume dead or decaying fish



Fish can appear:
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Euglena

Another organism to consider...
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COLLECTING HAB SAMPLES

Public Water Supply Concerns
Recreational Concerns
Fish Kills



COLLECTION LOCATIONS

Some terminology...

Photic Zone- surface layer of a
water body that receives sunlight
and which is sufficiently illuminated
to permit photosynthesis by
phytoplankton and plants.

The photic zone is affected greatly
by seasonal turbidity. Can be
anywhere from a few inches to about
1 meter. Best collection depth is
up to 6 inches from the surface.
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Photic Zone 'ﬁ .

(Except for cylindrospermopsis —
cells are usually located several feet
from the surface, ~3 ft. down.)
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Sample collection protocol for identification & enumeration.

Check the accessibility
of the sampling site.

Collect 1 liter of surface
water in a clean plastic
bottle.

Handle and store the
sample properly.




e

ot

COLLECTING SAMPLES
ID/E collection



WHY CAN’T | COLLECT ID/E SAMPLES
FROM THE WATER TREATMENT PLANT?

We need surface samples, from the photic zone, to get
intact cells from the source water.

RAW water samples collected from water
treatment plants have been transferred via
pipeline and through debris screens, this
could rupture any viable cells. But, most
importantly, the intake draws water from
lower levels of the lake, not the photic zone.

So, intake water could contain toxins, but
not the cyanobacteria cells that we need to
identify and enumerate. We wouldn’t know
what toxins could be present without a
surface source water sample.

The Water Treatment Process
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COLLECTING TOXINS




Collect in glass!
 Toxins adhere to plastics and
will have low biased results.

Collect the correct amount.

 Fill the glass container directly
from the RAW and FINISHED
sampling points inside the
water treatment plant.

 Pour off the excess until the
water level is at the fill line.

Handle and store the sample
properly.

Sample collection protocol for cyanotoxins.

COLLECTING SAMPLES



HAB ANALYSIS

Identification & Enumeration
ELISA




MICROSCOPY VS. TOXIN ANALYSIS

* Why do we need microscope analysis?

* Why do we need toxin analysis?

True Algae | . What toxins could
s | CYanobacteria
produce?

Cyanobacteria Cell counts high

enough to warrant
toxin testing?

High cell counts
indicate high
LPS/endotoxin
levels

25



MICROSCOPY ANALYSIS




Aphanizomenon sp. Cylindrospermopsis sp.

Microcystis sp. Planktothrix sp. Cuspidothrix sp.
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TOXIN ANALYSIS
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What happens next...

e ODEQ only has jurisdiction over Public Water Supply for BGA

® |If cyanobacteria cells counts are high or toxins are present in
measureable amounts, Water Quality Division will advise operators
on which measures to take.

®* To date, no toxins in finished drinking waters that are over
thresholds for health advisories.

®* Golden Algae?

® Euglena?
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