Algae I dentification

Background

Algae are photosynthetic organisms that have arelatively smple structure mmpared b
vascular plants. Theman characteristic tha distinguishes dgae from other plantsis sexua
reproduction. Unlike in higher plants, where the muticellular sex organs are only partially fertile,
in algae either the whde unicellular organism functions as agamete, or, if there are multicelular
reproductive structures, they are 10@% reproductive.

Algae are nearly ubiquitous, and may grow in waters of varying sdinity, in intertida
regons, in soils, on buildings, living mutudistically within other organisms, or even on desiccated
sand and rocksin deserts and on the snowy slopesof mountains. Limndogists are most
concernedwith phytoplankton, which may livein the open water or on mud ard sufaces on the
battom. The presence of different types d pigmentsisoneman characteristic used to classfy the
different types of algae. All algae contain chlorophyll a, dongwith other accessory pigmens.
The accessay pigments absorb diff erent wavelengths of light, allowing the algae to capture nore
of the sun’s energy for use in photosynthesis. The major groups of algae are Divisions (equivaden
to Phylain animals) Cyanophyta, Chlorophyta, Cryptophyta, Chrysophyta, Pyrrophyta,

Bacill ariophyta, Eugenophyta and Rhodophyta

All members of Divison Cyanophyta, the “blue-green alga€’, are prokaryotic cells with no
organized nucleus and no mitochondriaor chloroplasts. Members of al other algal divisonsare
eukaryotic. Bluegreen dgae contain phycohili ns (phycoerythrin or phycocyanin) as accessor
pigmentsto chlorophyll a. Itisthepresenceof the due ggment phycocyaninin man
Cyanophytathat givesthem their characteristic blue-green color. Some blue-greens can fix
moleaular nitrogen and are often reonsible for the “pond saum” oneutrophic lakes.

Division Chlorophyta consists of the “green algae”. These phytoplankton have
chlorophylls a, b and sometimes carotenoids. Thisisavery diversedivisionand typicaly abou
half of the species of phytoplarktonin alake will be chlorophytes. Much evidence, including
smilaritiesin pigments, suggeststhat vascular plants arose from algae of the Division
Chlorophyta.

The presence of chlorophylls a and ¢ characterizes members of the Division Cryptophyta.
These phytoplankton are often unicellular and motile and are commonin the Laurentian Grea
Lakes. Somemeambers of this divisionare mixotrophic, meaning they can take up organic
compoundsin addtionto producing them through photosynthesis.

The chrysagphytes, or golden-brown algae, contain chlorophyll a,3-carotene, and
sometimes chlorophyll c. They are often flagell ated and many aremixotrophic. Somemembers
have sili ceaus scales or cysts.

Members of the Division Pyrrophyta, also knowvn as dinoflagdll ates, contain chlorophyllsa
and ¢, and may be armored with platesknown astheca. They are strongswimmers and have two
flagellain grooves. Dinoflagellates are responsible for toxic red tidesin oceans and estuaries.

The datoms, members of the Division Bacill ariophyta, contain chlorophylls aand c and
xanthophylls. They have an external covering, or frusule, madeof S ,. There are two major
orders of diatoms, the centric diatoms, which have radiad symmetry, and the pennate diatoms,
which have bilatera symmetry. Diatoms are oftenimportant components of spring blooms.

There areafew planktonc members of the Division Eugenophyta.  They contal
chlorophyllsaand b and areflagell ated unicells withno cel wal. Smilarly, thereareonly a few
freshwater representatives of the Division Rhodophyta, or “red alga€’. They are predominantly



colonial, have chlorophylls aand ¢, B-carotene and some xanthophylls. Members of the Division
Rhodophytanever have flagella or flagellated gametes.

Phytoplankton are generally sampled using water battles, such asaVan Dorn, or wit
small pumps. Many species d phytoplankton are too small to be retained by even thefinest mesh
nets. Unlessthereis adensealga bloom, phytoplankton cell s have to be concentrated to obgin
suficient numbersfor statisticdly rdiable munts. For agood summary of collection,
concentration, and counting techniques see exercise 10in Wetzel and Likens.

Exercises

Youwill ook at several preserved samges which have been coll ected and concentrated,
some live adltured phytoplankton, and somelive phytoplanktonwhich have been coll eded fro
locdl lakes or streams.

Prescotts "How to Know the Freshwater Algae” will be used for phytoplankt
identification. A copy of “Introductionto the Algae” by Bold and Wynne will also beavailable.
Several EPA posters for identifying dgae are a good place to start whentrying to determine o
which divison or mgor group a unknown phytoplankton belongs.

(1) Look at algae from each of the live samples, cultures and preserved samples. Identify each
algayoufindto genusand record the genus and division of the algae you find in each sample.
Youshoud beableto find geciesfrom at least threedifferent divisions. Make simgeline
drawings of each.

(2) Itis oftenuseful to know which species are dominating the phytoplarnkton assemblage, not
simply what species are present. There are several methodsfor quantifying phytoplanktonin a
sample. Specialized slideswhich hold a knowvn vdume of sample, such as Sedgwick-Rafter,
Pdmer-Maoney, and hemacytomeer cells, are often usedfor precise work. We will use
smplifiedtechniquestha do not require ecialized equpment, bu the methodology is much
the same. Concentrated sampes of preserved phytoplankton will be available for
enumeration.

(a) Placeonedrop (0.05ml) of the concentrated sample onamicroscope slide and gently
cover with acoverslip (coverdipis22mm x 22mm). Seal the edge of the coverdlip
with nail polish to retard drying.

(b) By moving the mechanica stage, you will be able to look at thewhale dlide in a
systematic fashion. Begn at one edge of the coverdlip. Proceed counting all algae n
the microscope field as you move the stagetoward the other edgeof the coverdlip.
Scaan acomgete track across the sample, keeping tally of the diff erent taxa and he
number of each taxon observed When organismslie partially within thefield of view,
count only those in the upper half of the field aslying within the field.

(c) At the end of a complete track, if you have observed greater than 1000f agiven taxon,
you may disregard counting that alga on subsequent scans. Counting one hundred
individuals of each major taxon provides sufficient statistical accuracy for mos
purposes (see table in Wetzel and Likers 1991pg. 148). Record the number o
individuals of each type for eachtrack counted. Calculatethe number of tracks
requredto count greater than 100members of each taxon.

(d) Onceyou haveeither counted 100individuals of al taxaor scanned the entire slde,
compute the numerical densty of each spedes using the following formula

Di =[Ni/ (V xC) [A/(S) (Df) (L)]



D; - density of algal speciesi (number/ml)

N; - number counted of species

V - volumeof sample(0.05 ml

C - concentration factor of sample

S - number of scansneeded to obtain > 100 dgae of the speciesi, or totd number o
scars for speces

Df - diameter of microscope opticd field in

L - length of scan (length of cover dip) (22mm)

A - area of cover dip (22mmx 22 mm)

(e) To deaerminethe diameter of the microscope optical field (Df), place a 4age
micrometer on the stage, and focus on the ruler using the magnification you used t
count the phytoplarkton. Adjust theruler so that it passes through the center of the
field, and record thelength of thefield diameter.



