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SUMMARY

Colored Algae anpeared about the third week in
July, ranidly multiplied until they were present
in enormous numbers, ‘rom Gulf Island Dam to
Mile 4,25, until mideSeptember, then disappeared
upstrean {rom Mile 1.7.

Algal growth was periodic, as evidenced by
visual observation and by the dissclved oxygen
record, The peaks occurred during Aupust but
rhythmic variations extended to mideSeptember,
Algae were sampled as late as September 30 at
File 1.7 when the water temperature was 15,00C,

Four distinet colored Algse were observed,
blue-green, oclivee-green, yellow-green and
cerulean blue,

Objectionable Alpal odor was not detected,

Many favorable variables nutrients, light,

temperature and clarity must have coincided to

gioduca such an enormous and rapid growth of
gae,

Cn balance, the oxygen contribution out weighed
the negative aspects,

Colorless Algae, which grow on bottom deposits,
eg* produce the so-called "moological film"

ch has baen obgerved on the Pool for nmore
than thirty years,
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Backeround Information

‘ore than twenty=five thousand (25,00") species of
ilrae are dnown, they are widelv Aiatributed rom the Tropies
to Artie zonee, Thev sre nrimitive plants and vary from
microsconic size to about one hundred feet lonys, The cenera
which are of importance in streanm amnd lake ecolorsy are:

l. Cyanophyta: blugecreen, oliveegreen

2. Chlorophyta: green

3. Thaecphyta: brown

Le Rhodonhyta: red

Lach of these genera have many snecies,

These nlantae usunlly eontain chloronhyl nlus other orranie
colors, phytoevanin (bright rreen), chytoervthrin {"black rreen”)
ete, Dlack lpae are dead and decomposineg. Tome form anoros

which may he colorlesa, They are related to bhacteria,

rorphylogically and cherically,

G h nrod: D o« ¥ith favorntle lirht and rutriente,
these ¢~lored alrae usuglly rrow

very ranidly, often doubling their numbers once every two or

three days, They may reosroduce by one or nore methodas Yeretae

tive, Asexual or Sexual, Life span variee with the snecles

and the environment, it may be hours, days, weeks or montha,

At death eolored alrae are black, Cyanophyta usually have a

muc? larenous outer envelope, a ~iddle pectin layer ard an
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inner 'wall' of cellulose, ¥hen decomposing an offensive odor

and an oil may accumulate,

Butrients Nitrogen and Phosphorus compounds

have been extensively studied,
Traces of Iron, !lanpanese compounds also are important for some
species, Hitrogen is by far the most important element, without
it srowth is not possible, Ammonia, amino acids, polypentides
and peptones are preferred sources, often obtained from decaying
bacteria, leaves and marine animals,

In the laboratory experiments potassiun dihydrogen phos=
nhate i3 a oreferred source of phosphorus, Tn a river esoluble
phosohate and certain soluble organic phosnhorus eomnounds are
ingested, |

The objective of many studies has been to deternine the
ratio of nitfogon to phosphorus necessary to support aigal
growth, Some research workers report a N3 P ratio of 60:1,
others a sozewhat smaller Hitrogen ©izure,

Phosnhorus minimum concentration appears to bo 0.071 mg/l
however, 'exact'! determinations of phosnhorus at this order
of magnitude are often questionadble,

Algal cellis vary in the nature of their constituent
composition but a minimum of 4.0 percent Mitrogen and 0,12

percent of phosphorus has been reported,

Light Algae are plants and require
enerey in the Torm of lirht to

nmaintain their metaholic and catabolic functions, They consume

sarbon (COa) and excrete oxyren only in the presence of light,
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hence the intenaity and duration of this source of energy is
very important, One research gave results which indicate
that the optimum utilization of lirht energy is 189 at 300C,

Temnerature Plgae ecan tolerate small, (4°C)

slow, changes in water temperae
tures but are sensitive to larger sudden changes. They live
and multiply from about 100C to about 350C, However, some
species have adapted to a lower range and others to a much
higher temperature, In general summer temperatures favor the
growth of alpae but long exposure to sunlight ie equally
important,

Slarity Water color and suspended solids

must be such as to permit
sufficient light to penetrate, at least, two feet to sustain
algal growth,

Algal Ceolor Four colors were observed,

Blueegreen arnd Oliveegreen,
Yyxophyacea were dominant, but the bright Yellowegreen genera,
Chlorophyta?, were present in larpe nurbers, occasionally for
& few days, then disapveared to return later, 4 sky-blue
algae was obgerved for a few days and was not seen again,
Fortunately, the writer obtained an excellent photograph of
this species, A Cryptophyceae, named Oroomanas, is described
in the literature as "very small and 2 éoruleannbluo ecolor,

gommion in streamas®,
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Elver ¥ster 'Highly' polluted river water,

deficient {n dissolved oxygen,
usually econtain only Euplenoids, i‘ost Pools and Ponds show
regular variations in flood due to seaszonal change in light
intensity, temperature, rainfall and velocity of {low. Rate
of flow is important, 4{f too high some algae species with
delicate cells do not survive and 1f silt is present even nore
resistant species may be destroyed,

Water that is twenty or more days old and moving slowly
is reported to be a very suitable media for Alage hloonms,
especially when light and clarity are favorable, Under these
eonditions Euglenoids (sanguinea and polymorpha) are often
dormant in Pools and Lakes and viridie and pisciformis in
streans, Nutrients must be present but the concentration of
inorganies necessary to eustain growth is very low, freguently
less than 0,01 mg/liter,

Eyalustion After reviewing recent literature
opinions may be abstracted ast
1. Unfavorable
a, Aesthetic e Fill aninmal 1life
b. Malodorous when dead d, Expensive to control

2. Favorable

a. Exerete oxysen ¢ Food for marine
b, Consume products animals
from dead bacteria des Food for terrestrial
animals

On balance many unbiased inveatigators conclude that
Algal have an important nositive role in nature,



ANDROSCOGGIM POOL
ALGAE

Preliminary Algae probably have been present

in the Pool since it was created
when GCulf Island Dam was built, 1925.1927, This writers
annual reports frequently contain hrief notes of the presence
or absence of blue-green algae in the Pool, However, when
observed they were growing on small areas of floating sludge
and/or logs, They were never seen in the water and were never
observed in water sampled daily for testing,

In previous years vhen exanining and testing, water,
sampled a few minutes after the eruption to the surface of
benthal deposits, always was transluscent and at times cone
tained numerous colorless small particlea, The uniformity of
the particloo'uns recorded but not investipated, Hindesight
now indicates they may have been colorless fuglenocids which
live on organie bottom deposits and secrete small amounts of
polysaccharouse "macilaginous” substance, This supposition,
if correct, may account for the extremely thin, but persistent,
film which has been observed by the writer over larpe arsas
of the Pool cach season for over thirty»yeari and for the lack
of a better term referred to as a "soogleal” film,

Cheervations 1975 At Gu' " Island Dam, on July nine,
the wr ter chserved a small

growth of blue=green algae on one lor stranded, azong others,

on water at inlet number one, This incident was recorded and

almost forgotten, The sudden incrense, 0.7 to 2,0 then 3.4 ppm,
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of dissolved oxygen at the Dam (July 15, 16 and 17) was due to
upstrean and loeal precinitation but after a slow decline to
0.9 ppm (July 31), a rapid inerease to 3.7 ppm on August one
and then to 6,0 ppm August two, This inerease ogcurred when
water temperatures were 25° to 27°CH
Blue-green Alage were observed i the water on July 30
in the upstrean area at Gulf Island Dam and at the landing
dock, Yile l.7. OCrowth was very rapid and on August nine they
were present {rom lile 4,25 to Gulf Island Dam, The Algae
during this period were living about 1,25 o= to about LO em
under the surface, However, on Sunday, August ten, large
(several feet diameter) masses of bright groen Algae were
floating on the surface from Mile 1,75 to lile 1,0, Several
telephone conversations with ¥r, Tom Linder, Tnmternational
Paper Company, resulted in a decision to make a joint inspee=
tion of the Pool on Priday August fifteen, The observations
may be summarised:
1., Algae were present from the Dam o 'iile 4,25,
2, Blue-green were abundant from Mile 0,5 to ¥ile 2.5.
The cove near the boat dock (¥ile 1,7) was completely
covered with bright g algao,
3. From FMile 3,0 %0 L.25 a pradient existed rosm maximum
to practically sero,
be ilg::annrc confined to a depth seldom exceeding twelve
ne
5¢ From ¥1le Le25 to ile 6,0 and Bay 13, Algae were not
seen and water samples did not contalin any Algzae.
6. Alpae were present in the sector, Oulf Taland Dam e
Deer Rips Dam but much fewer than those upstrean,
(Passage through the power-house at the Dam must have
destroyed vast numbers of Alzae,)
A definite visual periodicity existed from July 30 to

September 27, the last of the daily surveys, On a certain day



Algne were abundant everywhere, a few days later none were
visible and water sampled at the six inch depth contained very
few specimens or none, After a few days interval they were
abundant again,

Dissolved oxygen analyses on Cul® Jsland water rovealed
a definite periodicity and comparisons with the tests on Deer
Rips water indicate that eho oxygen, contributed by the Algae,
was conriderable in the upper layers, Diaaolvo# oxygen concene
tration was more uniform at Deer Rips due to the 'hottom draw!
mixing at Gulf Island,

DISSOLVYTD OXYOEN (ppm)

1975
Date Gulf Island Deer Rips Tenp, Flow
. Dam Dar g efs
July 30 1,3 leb 25.1 24,70
3l 0.9 1.2 24,8 2560
Auge 1 g.b 28° max® oog 25.1 2530
o0 200 mayne 1.0 25,2 2370
9 1.0 1.5 25.1 2300
11 2.9 0,8 25.1 2180
i} 4.8 1.0 25.0 2020
22 0.9 1.9 23.2 1490
23 2k 1.9 23.0 1950
25 0.9 0.8 22.1 2020

29 3.2 1.9 21, 2020
»Sgveral hours **about three hours |

About August 30, Algal growth slowly diminished until mide
September when the decrease hecame rapid in all areas upstrean
from 'ile three, On September twenty seven, Algae were not
found in water sampled north of ¥ile 1,7, but they were in the

boat dock avea and Mile one water samples,
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From late July to mideSeptember the volume of Alpae in
the Gulf Ieland Dam « Deer Rips Dam sector varied but, with
a few exceptions usually during weekends, were never a visible
nuisance, Dounstrean %on Deer Rins green ilgae 'stains?,
occasionally, were chserved on rocks from the 'Third'! bridge.
However, although water in the Lewiston upper canal was sampled
daily, through the entire season, only one sample contained
Alrmae; two oliveegreen individuals}

Causation The &k rate for July 1975 was

' for the Livermore Falles - North
Turner stretch much highor than that recorded in 1974 and it
occurred to the writer that the increassed activity there and
the Alpae »roblem may be related to the secondary treatment
process at Jay. lir, Tom Linder arranged to have Yitrogen and
Phosphorus analyses made at the International Paper Company
laboratories, Tuexedo Park, New York, Four water samnles
were tested,

Location Total HHowl ¥ jeldahl
Phosvhorus m&/l Ritro
L4
1, Mlﬂy Dam 0,050 0.1 1.8 Lo
Andronco Pool
2. Mile 3/4 0,072 0.1 1.3
3. Hile 3 0.072 C.1 1.5
be ¥1le 4 3/4 0,081 0.1 1.8

These results indicate that the river and Pool have
sufficient Nitrogen and Phosphorus to support Alral growth
but whereas no blueegreen have been observed upstrean {rom
¥ile Le25 other factors must be important,
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Hany other controlling factors are descridbed in the

literature but, this writer considers, the following are

significant in the Androscoggin Pool Algae oroblem,

Pollution load (3,0,D,) entering the Pool was the
smallest recorded for more than a decade,

1,
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Clarity of the water,
Light intensity.

Temperature

Rate of Flow.

Eenthal

icrobial Life

Color and nusrended solids were
less this vear,

Brl sunny days apnearad to
produce an increase of Algae,

Water temmeratures were ve:z

high (25022) during the period

of larpe floating Algae masses,
However, the blueegreen and olive
green were present in Sentexber
watey sggplos, vhen the temperature
was 16,0°C,

Important for some species which
require slow moving water.

{ Average flows south of Mile 4.25
seldon exceed two miles per day
during the summer),

Some blueegreen have been observed
for many ;aars living on floating
sludpge., Floating sludge was
absent during the entire period
when Algae were abundant,

Decomposing leaves, dead bacteria
and other organisms and cellulose
vroducts provide a good suhstrate
for some Algae,

During the summers of 1974 and

1975 many water sarples taken at
Horth Turner had a 'cloud¥' ,
appearance, Cecasional miecroscopie
exanination revealed a large
mierobial population,
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