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SESTROCT

From June through December of 1982 2 study of the
phytoplankton and water chemistry of Lake Elsinore wasv
conducted. The Lake is a eutrophic lake of apprarimateiy Z25
souare kllnmeters and a shallnw depth reachxng 8 to ¥
meters. It was ,gund that the lake Ehhxhz*s the
characteristics of a manamlctat eutruphi: lake forming =a
summer.thermncline'nearj7“metérs and haviﬁg 2 SURGSr
clinograde oxygen distribution. Eue fa aniabundance of
phosphate, nitrate was {aunﬂ ta~heigbsent oF in very low
concentration in fhe lake duriﬁg ﬁnst of the year. Members
of most of the élgallphylazwére présent with major
pgpuléiiuns fnund in the green algae. blue'g%een algae and
vdigtumsa Significani populations of pollution tolerant
algal species were identified including seven found to be
most frequently presents; Fact?lﬂcaccapsis S0a a |
Chlorella efiipsaidea, Belosira varians; Kirchneriella
=1 x J Siepbanaéjscas sp., Ankistrodesmus convolutus
and GFolenkinis rediats. The diversity index for the

lake was found to be 3.2Z. A near shore pollution index of

g8 and»midlake index of 15 were calculated.
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I.  INTRODUCTION

B Hutchlnsan (1957 & 1?67), R91d (1?61), Russel —Hunter

'ff (1970), apd;ﬁalmegg(l?b?}»havebd65cribéﬁ_m9thﬂds fnr

lstudying,and‘glaéSifyipg ;akefffophic conditions based on
-their ﬁh§si£ai,§Hape, oxygen content, level of organic
V}:gliﬁ#ipyy'énd“ai;gax ;dmsunity., While lakes exhibit many
.infefmediaie stéges, two basi;‘classifiﬁaiidns exist,
ﬁaligeffophic aﬁdieﬁtrnphic; The truly-bligntrophic Iake is.
; characterlzeﬁ by a physxcal shape where the depth is several
‘,t1mes the w:dth and has sharp vertical sides. Oxygen
cen:entrat;pn-ls nearly unlfarm frum the 5ur€a£ev£q the
‘ 5otfaﬁ-§urtﬁugradé};. The water is clear and contains a
‘vsparse communlty. _Thére iz little or ﬁa orQani; pollution.
Eutrnph1c lakes, ﬁn‘the other hand, arelghallawer in'daﬁth
than they are 1n width and length.‘ During stratificatiun‘
the hypalimn1on in the eutrophlc lake exhlbxts oxXygen
"deplet;nn {clxnngrade), and the water 1acks clarity due to
'ﬁigﬁ dehsity nf the algai‘cqmmuﬁity and cﬁn;entration aof
arganlc pnllutants. |
The ﬂ1ver51ty among and densxty of algal pnpulat1nn5

can be;uﬁed”tn_determxne~gutruph1c conditions without
‘bacﬁualiQ éxaﬁining the lake’s ph?sicax anduchemital
‘character1st1c5."Hutﬁﬁinsun (196?) and Palmer (196%) bofh

‘Thave deflned algal spec1es and genera which are 1nd1caters



af eutruﬁhicﬁlake;;w°Palmer has alsc developed a
qﬁantificatinn éysfém;mhéfeby éssignmént of points based on
'the composition 0+ £hé“§1§a1 cdmmunity indicates the.
existence of eutrnphicvwaters.

Not only isvit advantégeaus tﬁ understand the lake’s
degree of eutrophy, but if is deairable to know what factor
or factors are‘contfnlling the primary pruductivity of the
lake and how changes in chemical constituents of the lake
may aifecf its prnduétivity. In some cases, such as Astotin
Lake {Lin 1972), algal population gruufh‘may be nutrient
limited by‘nitrugen. However, in the pkesence aof a
nitrngen—fixingrbluom of Cyanophyta, which assures adeqguate
amounts of usable nitrogen, the grnwth becomes limited by‘
‘other factors such as‘phnsphate, micronutrients,
temperature, solar radiation or whole iake mixing due to
wind. Gordon ef. al. {1981} found that ﬁutrients in
general and phosphorous in particular were the growth
limiting factors within the lakes they studied. These
gbservations were made in Eumﬁer climates with warﬁ
temperatures and high solar radiation. During winter months
temperatuwre and solar radiation generally become the
limiting fééturs. Schwartzkopf and Hergenrader (1978),

- studving four eutrppﬁic reservoirs, found no correlation
befween the day of the year and the concentration of

chlorophyll—a (biomass) indicating that season and



possibly solar radiation have no e{fectﬂcn biomass.
However, this lack of correlation is most probably due to

the summer—only time span of their investigation.

THE STUDY SITE

Lake Elsinore, a naturally occurring»lake formed by a“
geoclogic 51ump‘between two fault lines, lies in the Santa
fAna River basin. The lake is the southern terminus of the
San Jacinto River, with a 198,100 hectare drainage basin,
and forms the head of the Temesca1 HWash. ﬁnlike most lakes
studied by other investigators, Lake Elsinore has only
intermittent inflows from its tributary baéin. Between 1900
and 1982 the lake has filled to uverflowihg only twice:
once during tﬁe flocds of 1914, and a setand‘time during fhe
flaads'uf 1980. A watef reservoir, built in the early
1930°s, nine kilometers upstrégm, prevents water flows in
the 8San Jacinto River from reaching Lake Elsingre during
years having norﬁal raih fall, such that inflows occcur only
during flaaﬂ*lével storms . Tablevi, from The Lake Elsinore
Lake Stabilizafion and Land Use Flan {(1974), éhowﬁ San
Jacinto Rifar‘wéter flows in excess of 1000 acre feet
between 1930’and’i#%ﬁ;’:#f¢m2196? to 19746 no flows camé‘¥rbm;

>

the stream and the lake recéded to a depth of about 3 to 4



meters. In 1977, during floods, the lake rose seven meters
to the 379.5 meter elevation and again rose in.1978 by two
meters to near the 381.0 meter elevation. In 1980 the lake
rose seven metsrs to the 381.2 meter level and, for the
first time since 19146, overflowed downstream through the

Temescal Wash.

YEAR ACRE FEET
1932 10, 000
1937 82,340
1938 58, 140
1939 9,430
1940 446,090
1943 7,480
1952 16, 600
1959 8,720
1969 58, 140

Table {: San Jacinto River water flows excesding 1000 acre feet per year betueen
1930 and 1973. (Fros Lake Elsinore Lake Stabilization and Land use Plan)

As can be seen from the above discussion the lake
changes greatly in levéi and water quality depending on the
local weather patterns. The lake evaporates at a rate of
one to cne and a half meters in height per year depending on
the severity and duration of the summer weather. During the
period of the study the lake elevation was between 380.0 and
381.6 meters above sea level.

The only published data for Lake Elsinore are contained

in the Lake Elsinore Lake Stabilization and Land Use Plan



{1974} .  These daia show some water guality information such
as‘tntal'ﬂissalved éalids, chloride, nitrate and
conductance, but do not provide any detail on algal
communities, algal blooms, thermoclines, oxXygen
cuncentratians or other infnrﬁatinn hecessary to understand
how the chemical and physical characteristics of the lake
are affecting the algal populations in the lake.

The purpose of this study is to provide a base line of
in%nfmation on the algal community in the lake and its
succession and the chemical and physical nature of the lake.
From this information conclusions are drawn as to the
eutrophic natuwre of the lakevand what may be the limiting

nutrients in the lake.



IT MaTERIGLS AaMND METHODS

MONITORING LOCATIONS AND FIELD SAMPLES

A temparaky‘lahuratorylwas @stablished in a residence
on the socuthwest shore near the middle of the length of the
lake. Two sampling locations were chosen, one near shore
and a second near the center of the lake {Plate 1, in pocket
inside rear caver).- Both stations were directly off shure
from the field station.

Station One was about 200 metefs from shore where the
water was a depth of seven meters.‘ Station Twu was about
i.5 kilametersv§ram éhbre where the water was a depth of
nine meters. Thevlntatinn of each station was deterasined at
sampling time by‘triangglafiﬁnvusing specified ﬁainta an |
shore. From April 13, 1982 to July 35, 1982 water samples
were takéh at éfatiaﬁ One only and reviewed‘$nr algal
comnunity characteristics.  From July 9, 1982 to September
17, 1982, algal pcopulations and water chemistry were
monitored,; on a weekly bases; with samples'taken from both
stations at depths of O4; two, five and seven meters.
Subsequent samples were taken and analyzed on Octcber 27 and
December 20, 1982.

bﬂxygen and temperature depth profiles were taken in
situ at 0.6 meter intervals. |

Incident light energy, on the roof of the field

station, was monitored by spectroradiometry, daily, at hal¥f



hour .inté‘rvgis,, between 5:00 A.M. and B:30 F';._VM.l-.

METHODS of DATA COMPILATION |
Bata §nm§i1a£i§n wi11 be discussed iﬁ four‘di%%e#ent
categdriéé: i) inéidént light enérgys 2) temperature and‘
uxygeni 3 algal papulat1nns and 4) water chemaatry. Each

categcry requires a spec1+1c type uf equlpment and a
.d;fferent,lncatlun fnr analysxs.

nght ensergy was mnn:tnred us#ng a spectrafadlumeter
controlled by the time cluck on a recorder—scanner= The'v"
readlngs frum‘the spectrnrad;ameter wWere 1nter+aﬂed ta an
Qpple‘II Caﬁputer u5ing a va?isble’keéiétpr and»returdaﬂ~an
'>_f}.npp§.‘di5!c-:;. ' |
| - The spectruradlameter is a Model SR Sga:troradlumeter
(Instrumentatlon 5pec1altles company, Lincoln. Nebraska}
capahle a+ manxtcrlng lzght quant1t1es fram 75@ By to “
1550 ma in the IR range and ESQ By to. ?WG pe in the visible
range. The accuracy uf the 1n5trument is in the range af
~10% and is capable of manlturlng bnth 1nfra—red and v151ble
spectra. Dnly the vaslble llght spectrum was munltnred for

‘this study. To keeg the 51gnal on scale dur1ng the

fbrxghtest part af the day the 1n5trument was set on the EQOKf

cposition. Thus, there was a lack qf senslt;vaty dur1ng~
sunrise and sunset‘meésurements. ‘However, lzght at these' 
times representa lesa than 1% of the tutal 1nc1dent dally

l:ght and errnrs generateﬁ,by lack of sens;t1v1tyiat these

AN



 timeé were alsa léss than the errors from the‘accurécy of
the spectraradzumeter.

The light energy measured by ihls spectrnradlameter 19
éﬁpressed in m:crnwatts per square tentlmeter per
millimicron nf wave length (uwcmwamuwl). The enérgy‘dataf
SwWere then evaluated as the average spectrai energy par
 fgecand for the day 1n.awcm4&, or multiplied by the tutalll
‘;time ﬁvér whichlfeadings érebtaken aﬁd expfessed‘aé Jauiagf
pet sqﬁafe»centiméter‘per day'(dfcmw/&ay).' | “
| The spectrnradxnmeter was located on the roof of the
field statlun in a locatxan ta mxnxmlze the shadnw effects
 ’from anvy surrngndtng trees. Only during the late fall was
‘thEre any éhéﬁuﬁroﬁ thé7gpectruradzameter and thxs only
aftér B:QOT# M. (sﬁgfﬁlyvbgﬁérg 5ﬁadﬂw intrusinn from iéﬁai‘
:mnuntalnsl.;_l"‘ e B :

The ISCD Mﬁﬂel”SRRABpectrnr%dxnmetar Recarder—ﬂcanner
| was used to cnntrol the spectroradxamater. This unit

cnnta:ns a 24—hnur tlme clock and chart recorder Fnr running

- the spectrnradxameter and_recardang the maasgrements of

light ehergy. The recarder alsn has an éﬁtnm&ted wave‘
.length scanner which mounts on the spectraradlnmeter to turn
,1t on and drive the spectrnradlnmetsr thrnugh the 1n§ra—red
anﬁ vzs:ble spectra. The tlme clock is gd;ustable to |
 cu11ect spectral readings as deéired.with a shortest

linterval of once every 15 minutes. For this axperiment



readinos were taken every 30 minutes starting at S:00 A.M.
and ending at 8:30 P.M.

The chart paper holder was removed from the chart
recorder and the drive for the chart needle modified to
include a iinear variable resistor with resistance from 0 to
100 k ohms. Thejresiétaﬁce uf:the variable resistor changed
as the ﬁeedie on the chart fecurdar moved. This resistor
then servE&‘as the intef#éce bétweén‘thE‘spectroradiameter
recorder and the cdmputer which calculated total incident
light energy in the visiblebspectrum,

An Apple 11 Plus {Apple Computer Inc.) was used to
interpolate the energy readings taken by the
spectroradiometer. After calibrating the computer to read
the chart recorder needle position, via a variable
resistor, from 0 to 100 *1%; a program was written to read
the incident energy every Slma of wave length. The

actual computation was as follows:

EQUATION #1:

RA x 3 % 59 x CF =R in watts per § »u of wave length

RA = gpectiral radiation from spectroradiometer (0 -
100)
3 = multiplication coefficient for spectroradiometer
setting (300)
S =5 pa of wave length between readings
CF = calibration factor for the 5 »u¢ bandwidth
being read {(see discussion under calibration?’.



10

Equation #1 calcﬂlateé the»incident.energy every S mue of
wave length from 380 ma to 750 me. RA was read from

‘the variable resistor-and lay between 1 and 100. Because
fhé spettrnradioﬁeter was set so that full scale defieﬁtinn
represented avreadihg of 300, it was necessary to multlply
by Ejto get a reading between 0 and 3I00. As each read1ng
was S »u removed from the preyinus wavelength it was
necesséry to multiply by 5 (representing S5 wu band

w1dth). F1nally the spectraradinmeter had been calibrated
in 5 »pu 1ncrements agalnst a knawn standard and the
Earrect1on factur (CF} for each 5 mu was multiplied by

the result tn yleld an R value fnr each S pu of wave

length.

EBUATION #2:

RT = Ry + Ra + Ry +...+ Rya
RT = total radiation in visible spectrum {380 ; 7=0
Ra Zg}éva = individual R values from
{1) above for mach 5 ma of wave length.
Equation #2 summates each of the 5 »¢ R values to
obtain the‘tntal radiation (RT}) in the visible spectrumb¥nr
each half-hour interval.
Calibration of the system was performed using the en{ire

system in operation reading a known light intensity from an

ISCO calibrated incandescent bulb mounted in an ISCO Hodel



i1
SRC Spectrnra&lmm&ter Calibrator. For a detailed discussion
‘of the callbrat1an technique see ISCO Instruction Manual
Model SRC Bpectrnradlameter Calibrator. The radlataun (RC}
'ﬁf I5C0O lamp No. 370 was calculated at a distance of 12 cm
from the filament for every 5 pu interval betweesn 3B0O
and 750 mu at thélspecified setting of 15.?9ﬁ.amp5,
This was then divided by the actual reading {AR) to give the

correction factor COF {(=ee equation 3).

- EQUATION #3:

OF = AR /RC

CF = correction factor
AR = actual reading
RC = radiation calculated

wave length

v Temperatureiénd ugygan levélﬁ were monitored in
szta u51ng a Prec1sion Sczent1f1c Co. Balvanic Cell Oxyagen
’Anaiyzer (Cat. Nﬂ. 68850). Bnth the temperature and oxygen
‘sensnrs were §§p§b1e‘n$ Dperating at depths in excess n* is
meters, g%éatér fhan‘the‘depth at either_statinn. Therefore
fempérature and oxygen lévéls were monitored for the eniire
- water calﬁmn»at hnth stations. The temperature probe is a
standard thermister—type probe with a caiibrafinn knob built
intu»the insﬁruﬁent tﬁfallnw'calibratinnfnf the instrument
to a,meraury‘tﬁermnmeter during use.

The oxygen probe is a galvanic cell consisting of a set



nf':ancentric.electrades, a central rod-shaped silver
cathode surrounded by a cylindrical shaped lgad ancde. ‘The
electrodes are-insuiated from each other with their Enﬁs
exposed to a thin lafer of KOH electrolyte trapped under a
thin plastic, semipermeable membrane. The membrane serves
as a gas permeable membrane which is impermeable to ionic
species and to surféce active cnmpnunds. The lead electrode
is sufficientlyvelectrunegative tﬁ cause spantanedus nﬁygén
reduction without any external electrical voltage and iﬁ KOH
has no residual electron flow without oxygen.

Probe calibration was accomplished using a standard
Winkler titration, as described in the Hach Chemicél
CampaanS ﬁR—ELfQIEulletin and %rum’ﬁPHA Standard Methods
For Examinétion OFf Water aﬁd'Waste Water {(Franson, 197&}.
anr the calibratian oxygen content of a control water sample
was determined,ﬁsing‘the probe and the Winkler titration .
Correction facturé were determined for the probe reading
against the Winkler titration by dividing the titration

value by the probe reading.

EQUATION #4:
Co = Or/0P
CO = correction oxygen
0T = oxygen concentration from titration

OF = oxygen concentration from probe

An analysis based on temperature correction charts



i3

provided by Precision Scientific showed that the temperature
correction coefficient was a function of the seventeenth
power of the temperature in degrees Kelvin. The correction
factor #nr tempefétufe Qas the lake temperature to the 17th
divided b? the sample températﬁre raised to the 17th. This

is algebraically represented in equatinn #5.

EQUATION #3:2

CT = (TL¥*” /7{TCy»*7
CT = correction coefficient for temperature

TL = lake water temperature in degrees Kelvin
TC = calibration temperature in degrees Kelvin

It is not known if this equation was used by Frecisinn
Scientific Co. to develop their table of temperature
correction coefficients. However, it can be used to generate
that table and thus allows direct use of the equation for
numerical analysis with a computer rather than hand
calculations using the published tables. The cpmputer was
given the value for CO {(from Equation #4), the calibration
temperature and the water temperature and meter reading and
directly caltulated the actual oxygen concentration by
multiplying corrected oxygen concentration (CO) times the
correction coefficient for temperature (CT) . The first
oxygen readings were taken fAugust 25, 198Z.

flgal populations were counted with a Leitz HModel
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v716917 Fhase Caﬁtrast Microscope. A sample of the water was
piaced into a Neubauer Hemacytometer and five G.1 % 0.1 mm
_équares counted under oil immersion. Each algal species
present was cauntéd and a record kept of each sﬁuare.and the
numbers of esach species found. Data are repnrted in cells
per milliliter after correcting for vnluﬁe.

Identificafibn of the more difficult algal species was
aided by Kodachrome and Ektachrome photomicrographs of
living ceils énd cells étained»with IKI, safranin or
Toluidine‘Blue—Q}frdm labﬁratnfyvstnck preparations. The
phntomictngraphsv;eré téken wiéh a Leitz 301-184-001 No.
22354 :améra ﬁith aﬁfumatic-eﬁﬁosﬁré tont}nl mounted on a
Leitz Ortholusx model 837257 microscope. While the IKI and
Toluidine Blue—0 were used for separation of algal groups,
it was found that safranin stain made the external
morphological charactgristics more distinct, especially for
the diatoms, thus allﬁwing identification to genus or
species.

The IKI and Toluidine Blue—0 were administered to
living cells in solution and the cells were then
photographed in the presence of the stain. However, the
safranin was applied using the bacteriological technique of
drying, fixing, staining énd washing the water sample.
Safranin stained the ceil walls of diatoms well enough td

show valvular overlaps, setae and in some cases punctae. In
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.particﬁlar,‘sa¥ranin halﬁéd with positive idénti{icafian of
Melasiﬁa, tﬁefeby allowing verification of valvular
features, filaﬁeﬁtnus detail and cellular éeparétinns.

The Fresh—Water'ﬁlgaE of the United States {(Smith,
1950y, Diatﬁmatéée of North Rmérica (Holle, 1894); Algae u¥
>'_the Nestern Great Lakes Area (Prescott, 1931}, How to Know
 'thé:Fféshwater Algae (Prescatf, 1978} and Diatoms of North
fmerica i?ihyard, 1979} ﬁere used as reference material to
identify the algaes to genus and species.

In addition to dissolved axygen, which has already been
discussed, water chemical analvses for pH, ammonia. nitrate.
nitrite,,ﬁhagphéte {total and aortho), silica, sulfate and |
hardness werevcnnducted‘during tﬁe study.

A Hhal?tiﬁal Measurements Redqx‘ﬁater, model # 707 mV
5tandard1pH ¢Eﬁé%'wés gseﬁ tq‘mnnitqf pH. The meter was
staﬁdardize& ét QH ?.waifh ané capsﬁle of buffer dissolved
in 100 milliliters of deionized water. The remainder of the
analysﬂs‘were tanducted using tﬁe Hach Model DR-Z Water
ﬁnalyéis Spectfﬁphntnmeter Kit. All analyses, except for
the hardness test, were done spectrdphntnmetérically.

‘The Hach DR-2 is a full scale‘spectraphntumetar capable
of measuring between 410 and 700 mu. Each procedure has
an iﬁsertable scale-which, when in place behind the meater .
Callows fo% direct readings of chemical cancentratipn for the

‘chémical being determined. This scale also specifies a wavs
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lengtﬁ sefting‘¥or‘these réadings.v'In the case of
phugphéte, where‘no sCale was availéble; Enown
tﬁncéntratinhs were tested ahd an absorbency prafiie
determined for 700 pa to 410 ma. The maximum
 absbrben¢f was located at 410 mu and a calibration scale
 tunstrQ£t¢ﬂ as described under phnSphate_in this éaétinn.
Ammon ium determinatians'werE’ac;omplished‘withvthe HACH |
MNessler Hethnd.{ﬂ,~ 3’mg)1}. ﬁ‘atandard'éeries uf fsuf
concentrations Qere‘ruﬁ‘using-the ammonium scélevsupplied in
the kit. éll rééd;nééf?ééﬁ lake watef sampies were then
tarreﬁted»?p{a:cprdan;e‘with‘thisiﬁalibfatiah. The data
repnrted'hé?é:sﬁ:actﬁﬁaﬁffnifmiéﬁ;l\ | |
Nitrate was ﬂétermined qaihg tﬁe cédmium reduction
metha&'wifﬁ’ﬁitréVEr Gi‘ﬁitkéie:ﬁéégent 0 ~ 0.5 mg/1).
",First.the Nitra Ver VI réégent réd@cés nitrate to nitrite,
then Mitri Ver III NMNitrite Reagent‘is added and a test is
conducted for nitrite (both nitrgfe“and‘nitrite rééistér);
When no nitrité is present in the waﬁer a diregt readin§ of
bnitraté is taken;v Dtherwise the"nitrite must be subtracfed
“to yield nitrate. It should also be noted that a negative
' test here indicates that ﬁeitheﬁ nifrate_nar nitrite is
 prg5ent= |

Mitrite tests were accomplished using the HACH

- Diazotization Method with NitriVer III Nitrite Reagent {0 -

.o mg3fll. Results of this test are in*luented only by
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conversion of sﬁall amuunté of nitrate to nitrite, which
’Qccurévin;the}presEnce‘a¥:high_;dncéntratians‘Df nitrate.
as nitfaie w;é:nﬁf”ﬁfésegt infiéréé concentrations, the
results‘arevcunsideredutp be accurate in determining the
ﬁresenﬁe n? smallnamQunts uf”nitrite.

ﬂrtha-phnsphate'testé were per#ormed‘by‘twu different
methods. In thé early tésts_urthn—phasphate was measured
using PhosVer I11 Phuéphaté Reagent (HﬁCH Ascorbic Acid
Method). The reagents fnr.the Ascnrbi:‘ﬁcid Method became
exhausted and the test was changed to the Stanna Ver Method
using ammonium molybdate and Stana Ver Powder Reagent. Both
of these methods were.very sensitive to contamination,
especially from the cadmium reduction test for nitrate.
Second and third tests were run to check concentrations
which appeared tp be errbnenus. It was fouﬁd to be
necessary to wash sach sample bottle With‘thebammunium
molybdate or other acid prior to the test in order to remove
all contamination. For the Stana Ver test aaximum
absorbency was found to be at 410 mu. As no scale was
available, standards were run at 14, ?,»3;4, i.7, 0.85 and
0.43 mg/]l and a scale was constructed on a blank
transmittance card.

The same tests were run for total innrganic phosphate
as those for artba—phnsphate except that the,samples

were boiled for 30 minutes in the presence of acid {ammonium



18

molybdate or hydrogen sulfate) to convert poly-phosphates to
arthu—phuspﬁates. The same contamination problems existed
for these as for the ortho-phosphate tests and the same
scales were used to read concentrétiuns.

The HACH Heteropoly Blue (powder) Method was used to
determine silica tnncéntratian o -3 mgfli. Measurements
were done strictly agaiﬁét tﬁé scale provided with the DR-Z
Kit.

Sulfate ﬁﬁnﬁentréﬁiunézwé%é‘déterﬁined‘
turbidimetrica;ly using the HACH Sulfa Ver IV Reagent {0 -
200 mg/li; Standardization tests inﬁicated the saala in the
kit to be accurate within 10% and no corrections were made
from scale readings. No special problems were encountered
in this determination as the lake water was not highly '
colored nor turbid. The colorimeter bottles though were
found to cause considerable variance so one bottie WAS
marked and used for all readings. After each test it was
necessary to repeatedly scrub, with scap and water, sach
hottle to assure cleanliness farAsuhsequent tests.

Tests were conducted for both calcium hardness and
total hardness using titration technigues deécribeﬁ in the
HACH DR-EL/2 Handbook. Calcium hardness titratinh with Cal
Ver 11 was determined by a titration of 16 ml samples to an
achromic end point. For total hardness a 10 ml sample was

titrated by the ManVer II Procedure. Magnesium hardness was



then calculated as the difference between calcium hardness

and total hardness.

ig



IIX- RESUL TS

The tables of raw data for chemical and phycological
portion of thé study appear in appendix A. The data in
appendix A“is p#esented in tabular form by date collected

starting with April 13, 1982 and ending December 20,1982,

- LIGHT

Nﬁile light‘was monitored dail?vat 30 minute intervals,
except during power Failufes and equipment mal functions,; the
data pkesented are the average of tﬁe incoming radiation

during an entire week expressed as microwatts per

centimeter squared. The values, shown for each week,
WEEK ' AVERAGE WEEK ‘ AVERAGE
ENDING = INTENSITY #% EMNDING # INTENSITY
, * uw / Cm* *¥ * “@w s om=
By s s VX Sy ey eI e ]
: * *% , *
FAi0/82 = 22000 ¥%  10s5,92/82 = 146800
FAIF7/82 = 27100 *% 10/146/82 = 13100
7/28/82 = 2F300 *# 10/23/82 = 13000
FIEL/BZ % 26300 %% 10/30/782 % 11000
B/7/82 * 27700 *% 11/46/82 =x 10700
g8/14/82 =* 28800 *% 11/713/82 = 8000
g8s21/82 = 27100 *%  11/20/82 % F0O0
8s28/82 += 20500 Cw% 11/27/782 = &H400
/47,82 * 23800 *¥ 12/4/82 = 7300
F/11/782 = 17700 *x 12/11/782 * FO00
2/18/82 = 12300 *% 12/18/82 = 5600
P/25/BZ2 = 154600 *% 12/25/82 % 3500
10/2/82 = * &Z00

14500 *% 1/1/83

Tahle 2, Light {solar radiation in the visible spectrua) in microwatts per square centimeter
averaged over each week.
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represent the weekly average of the daily data collected.
Table #2Z lists the average sclar radiation for each week
from July 10 through January 1.

July and ﬁugust experienced the highest intensities
with an average of 22000 awfcmﬁ and a maximum of 28B0O0
uw/cm® during the week of august 14. The fall intensities
fell gradually to an average of 6300 aw/cm® duﬁing the
month of December with a weekly low of 9900 uw/cm®
for the weekvaf December 25. The data are displayed
graphically in Figure 1. |

FIGURE 1

SOLAR RADIATION IN WATTS PER SGUARE CENTIMETER
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WATER CHEMISTRY

Water chemistry graphs are presented in figures 2
thrpugh 7. Figures 2 through 235 arebgraphs'a§ temperatgre
and oxygen concentration versus depth for sach sample
day and these appear in appendix B. Figures E&Ithruugh 37
in appendiyx C are graphs of the concentration of each
chemical at sach sample depth for each station (8 graphs for

each figure) versus time.

Mitrate (Fig. 2&, Appendix C)

Bﬁly during the month of June was nitrate detectable
with a8 maximum value of 1.8 ppm. During the ?emainder‘af
the study nitrate was not detectable. The October sampling
was not tested for nitrate because of the appearance of
nitrite in the lake. WMNitrate concentration (0.1 ppm) was
not significantly greater than nitrite. Nitrate levels were
very low in the lake during‘thé summer {(less than G,GS ppml .
The test used here would have detected nitrate levels as
small as 0.05 ppm.
MNitrite ' (Fig. 27, Appendix C)

Mitrite cnn:entrati§n reveé1s two active periocds. The
first in latg July and early August and a second extending

from mid September into October. The maximum value occurred

at the end of July (0.1% ppm, at a depth of 5 meters at
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Station 2). This station also had a high concentration at

that time at a depth of 7 meters.

S e i o2 e, St e

: ﬁmmonia {Fig. 28, éAppendix C}

ﬁmmania caﬁcentratinn is shown to be relatively
constant from July through late August. In late August all
#epths atAhnth stations, except the surface at Statiuﬁ 2,
.shaw-inﬂreaseg in‘ammnnia concentration apparently preceding
a decreass in total algal population density {Fig. 81) and
following the maximum summer water temperatures reached in

early August (Fig. 35).

Grtba+Phqsphate concentrations at Station 2
»increased with depth'cansistently thrnughnut the study.
‘Statiqn I,thweger, showed a diversion from this with £he
o concentration at S5 and 7 metefs dropping to 0.2 ppm in
‘Bugust, wﬁile thé concentration at two meters remained above
 0.04 ppm. Beneral trends for ortho-phosphate were toward
- greater éuncentratinns in sarly July with_a decrease to
-:_nearly Oaﬁé ppm in mid August, followed by é geﬁerally sharp
rise inllate ngust and early September, and these siuwly

decreased again through December.



Total Inorganic Fﬁnégﬁggév‘{Figu 3G, Appendix )

Inorgaﬁic ghésphafg h;dlthree,ﬁaxima for the summer:
ahe in mid July_at 1,0 pom, nné iﬁiearly fugust at 0.4 pﬁm
and a thifd iﬁ.iételéugﬁst—early Sépte@ber at 1.0 ppm. From
early Septemﬁer tﬁfﬁugh Dé;emﬁer iiﬁtle fluctuation was
evident, with concentrations rénging from 0.11 to 0.15 ppm.
The maxima in late June (G;? - 1,3 ppm} are sgsﬁect of being
‘caused by»contaminaﬁiun as in later tests it was found |
necessary to acid wash all glassware prior to phosphate
tests to eliminate contamination from chemi&als used in

previous tests.

Sulfate (Fig. 31, Appendix C)
‘ Bulfate usually ranged between 100 — 120 ppm, but
maxima and minima of 180 ppm and 70 ppm were recorded as
well., Only small peaks occurred during Jgne and July aﬁd
most sample readings showed a slow steady decrease of
sulfate through Dctdber= The higher concentrations of
sul fate were generally found at the deepest sample points.
It should Se noted here that during the periods of strong

fhermnclineg the samples brought from the bottom contained

noticeable odors of hydrogen sulfide.



Bilicate ({Fig. 32, fAppendix C)

Each éample puint for silica determination sﬁnws a
max imum cuncéntratiun in éugust and a minimum concentration
. of zero duwring October, followed by a second maximum during
December. With some éxceétians at Station 1 {depths of S
and 7 meters), the general trends were low concentrations
{G.5 ppm} in the early summer, higher concentrations in mid
sumner (1.1 ppm); falling to 0.00 ppm in October and

increasing to 1.2 ppm in Decembsr.

Total hardness and calcium hafdness were monitored
during the study, {(see fig. 34 and +fig. 35 respectivelvl.
Calcium hardness;'uith‘twn‘Exceptiuns, remained constant at
SO ppm. The two exceptions occwred on July 12, when
calcium hardﬁess at 8tation 1. two melter depth was &0 pom
and Station 1, seven meter depth was 55 ppm.

Total hardness also showed little variation, remaining
near 120 ppm throughout the study. Exceptions to this
occurred on July»l?, for Station 1 at the surface and 7
meter depth (70 and 75 ppm respectively). The minor
transitions shown at Station 2Z {(surface, 2 and 7 meter
depths}) are from 110 ppm to 120 ppm at the surface and at 2

meter depthsi and from 130 to 120 ppm at 7 meters.
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pH {Fig. 3&; Appendix ©)
During the study the pH remained fairly constant near 9
‘and showed little flucfuatiun. Only a gradual tendency WAas

apparent for pH to decrease as winter set in.

OXYGEN AND TEMFERATURE

Oxvaen ({(Fig. 33, fAppendix C)

Oxvygen concentrations ére presented for sach sample day
from August 26 to December 20 in two different wavs. The
concentrations are reported at 0.6 meter depth increments‘
{rum the surface to the bottom. The oxygen cuncentratiuns
at 0, 2, 5 and seven meters are also shown in the water
chemistry tabies (table§‘2 through 25). Flots of pxygeﬁ
cancenfratiﬁﬁ versus deﬁth for each day‘are then shown
in figwes 17 through 25 while §igure‘33 shows changes in
concentratiaﬁ“at each sample depth'(Q,ZQ, 3 and 7 meters)
with time. o o

ﬁugust)zs'(fig- 1§§~Qaé the first day oxygen data wés
collected. On ngusfréé (fig. 20) Station 2 exhibited
thermucliﬁes an# d#yciinés‘atv7f? 8 meters which resulted in
an orthograde nxyéen‘graﬁh. Station i, being in‘shallawer
water only displaved a temporary shalluwliafélafternnan

thermocline and oxycline at 0.6 to 1.2 seters. Station 2
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developed this sams 5ha;1nwvtemparature and oxvgen variation
only to a more exaggéfated extent with the maximum oxygen
concentration d# ?.B'pp@ nccurrihg at 0.4 meters. With the
exception ﬂf ﬁuggst 3ist Statinn 1 oxygen concentrations
showsed only th% smail.ﬁchline.near the surface and remained
above 1 part per million while at Btatian Z below & meters
the oxvgen cunﬁéntratiﬁn féil Eeluw G.3 parts per million
below 7 meters.

During the fall {(October 27 and December Z0) only
shallow {at or above 3 m.) oxvclines were évident indicating
the effects of whole lake‘mixing on oxygen concentration.
,ﬁs can be seen in figurés 15 and 16, when the & - 7 meter
thermocline was broken in the fall, oxvgen concentrations at
depths Eeluw fbur mEters rose and were generally maintained
above 3 parts per million.

Figure 3% shows changes in oxygen concentration with
time for each af‘the eight sampling deﬁths. The four
highest pesaks, one at each station at O meters and 2 meters,
and a fifth smaller peék at Btation 1, Z meters were all
taken mn»SEptember‘7 at 4:30 P.M. The time of day here may
be the single most significant cause of this high peak.
Fhﬁtnsynthesis having taken place throughout the day drove
the dissolved oxygen up to its highest levels‘u{ lﬁ‘parta

per million. With a water temperature at Station 1 of



2?,2m §;"é£jé‘dé§th G%'Q;E-mé{éfé'fhe Qatef was super
satﬁrateﬂ.with qugen:byEaitgtal of 4.8 parts per million
fsdiubiiif?“éf.éﬁygénfét 2?? §,‘#.?.8 ppml ar'£BGK
5aturatiaﬁ.’ Super Saturatlan exlated to a2 depth of 2.4
meters where dlssolved nxygen was B.4 parts per million, the
iwater temperature was 2b.4° C. and solubility was

8.2 ppm. Septembe& Fa éeptember 17 and Decémher 20 all
exhibited uxygén c§ncéntrafian5 in excess of saturation from
0 meters to at iéasf Qaé meters. On these davs samgling Was
conducted at 4:30 F;ﬁgs S:00 p.m. and 2:30 p.m. The Diﬁér‘
days @hen.nxyg9§ caﬁ;entEatiaﬁs were monitored the sémpling
times wWere 12;3Q‘§.mg_ﬂr earlief and no super satuwration was

‘¥nundu

’Egaggsétgzg iFiga 375 ﬁppendiﬂ C)

‘ Tnmgerature dafa are also shown graphically in two
»?ﬂrms= Figures 2 tnraugh 25 plat temparature yersus ﬁepth
at Stations 1 and 2 for sach sample day frum»ﬁprzl 13 ko
December 20. Figure 37 is a graphlcal represeatatlun of
temperature changas with time at Each sampling dep%h {0, 2.
Sband 7 meters) for Stations 1 and 2.

Temperatuﬁe plots ?rﬁm ﬁﬁril'13 through éuly 13 show

Iittie ﬁf ha tﬁerma:line. Those which do show abthermnclins

have no continuity from one sample date to the next. The

thermocline varied from 1 meter (éﬁril 13} to 4 meters
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liﬂﬁril 19} to 5 meters ﬁﬁay Z0) to none {May 25, June 3 and
June 17} to 2 meters {(June 24) ﬁns meter‘and six meters
(Juﬂe 30} {n none {(July 5) to two meters and six meters
{July 12} and {inallﬁ an iuly iE; the‘firstbﬂay of Btation Z
mm::es‘u‘.’i:q:w-i!m;;5 a mild thermncline at two meters for Station i,
and 2 thermnclihes, one at 1 meter aﬁd a second between 5
and & meters, for Station 2;‘

Beginningxﬁuly 1?‘mure»pgrménentvtendencies wers
evident in thermél strati{icatinn. This Eampling, conducted
at &#30 ﬁ.ﬁ.svsﬁn#a.tﬁu thermﬂtlines‘at both stations, one
at two meteré and a sécnnd at‘?iQE ﬁeters_ This trend
toward two thEFMDclines‘cantinued throughout the summer at
Station 2 while‘at Station 1 the lower thermdﬁline sank so
dgep that only the shallow stratifiﬁatiun was ohserved after
July 27. The depth and strength of the shallow
stratification was dependent on two variables. First
EUF%#EE winds causing mixing and second daily incident light
energy prior to the reading. Two factors influenced
incident light energy: First act@al solar radiation, which
iz dependent on season and claud cover, and second and most
important the time of day at which the tesmperatures were
recorded.

Station 1 surface temperature peaks occurred on four
dates: June 24, with a reading time of 3100 P.M.; July 27,

with a reading time of 2:130 P.M.5 August 17, with a reading
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~time of 1:1i5 P.M.; and September 7 with a Eeadingbtime of
4:3@'P=ﬁ§ ﬁith one exception these dates repfesent thé
only days wﬁen data was cullected aftter iE;EGIP.Hn The
exception to this was a low reading of 2#.95 C. ﬁn
September 17 read at Ssﬁé FP.M. However, solar radiation for
this day was only 2Z0% of average for this month and the
field notes indicate that it was cloudy and raining on this
gay. |

Léte Julv all of ngﬁst and early September wére the
warmest periods with temperatures betwesen 1.2 meters and &
meters staying in the range af 2&4% to 27 C. The cluud?
and rainy weather of September 17 reduced temperatures to
the point of no perceivableithermucline. However, the
dissolved nygeh concentrations indicate that whole lake

mixing was not yet taking place.

PHYCOLOGICAL DATA

Br;phs Df a1§a1‘pupﬁ1ati§nvsize versus time are
presented in ¥igutes'38jthrqugh‘83, appéndites D and E.
Appendix D (figs. 38 - 78) presents each of the 3% species
ocbserved duwing the study, while appendix E {(figs. 79 — 83)
‘pfesents graphitally‘tntal count data by phylé and for ail

planktonic alga.
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CHLOROPHYTA

Flgure ??’(ﬁppendlx E) shaws the SR uf ail the
Ehlcruphyta that appeared durlng the study. WHlle there were
51gn1f1:&nt_amaqnts;a¥-Chlgrnphyta,in most samples_mlnlma
occuwrred dufiﬁéfeé?ly July and.ééfly éugust‘af all §aﬁp1eV
- points. and the highest dénéities accurré&:dufing Ectbber

 and Decembgr after-whulE‘lakevmixing had BEen resstablished.

énkz;fradessu: canvalﬂﬁas {Fig. 38, ﬁppen&ly D3

Qn&zstradez@as conyaiatas ranges frum hlghs of
iégﬂﬁﬂ cells per mlllxllter toc none Dbaerved. When present
therabundahteiwaé higﬁer at Statian 1,‘near shnre,  Fur
 Stat1nn 1 pupulatxans were hlgheat during the sprlng and
fall at the surface and at 2 meters. While at the 7 meter
depth the hzghest values were recnrdeﬁ durxng the summer o
.munths,and drapped tn zero in DECEmher-

in ﬁdﬁtraat fubstatinﬁ‘ic the most consxstent
papulatlun densztles at Btation 2 were recurded fhrnugh the
ksummer,'with‘pcpulatians densities ranging-fram»?,@&@ tg
ig, GGO CEIIE per m111111t9r. ﬁt ailnﬂéﬁthﬁiﬁ; canvdlﬁt&s
fell to zero in Septemher, but G, E'and 7 mﬁfers recavereﬂ
‘tn prEv1Qus dEnslties by ﬂctqbér. Etatian‘z'at = meters
maintaineﬂ*a Inm count throughout the‘summer énd fall with

1ate August, Sepﬁemher»aﬁd‘ﬂctubar counts at zero, but in
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Beaémhéﬁ:the:ﬁpﬁd}atiun'fusé‘t54125906'¢ells per milliliter,

' the highest count for December.

eﬁjarezza e11igséfdea (Fig. 39, Appendix D)

Chlorells elliipsoidea shhws Station i cnntentratinna
“at O meters to be higher than Btatiun.z concentrations at O
meters and to bevfluctuating thrroughout the summer. The
maior peaks for Station 1, O meters and 2 meters, occurred
in June,‘ﬂuly and August witﬁ the highest peak occuwrring
june 0 at a density n%VEB,OGO célls per milliiiter. The
first counts at Station 2 were taken July fifth, after the
maximum peak at Station 1, and presented the highest Station
Z total for E,‘eiiipsaidea for the summer, 30,000 cells
per milliliter. ‘Had counts for £. ellipsoides besn
taken betore July 5. Station 2 may have also shown higher
counts in‘Junen The abundance of £. eziipsofdeé WAaAS
‘greatest for the ¢ meter and 2 meter ﬁepths dﬁring the

summer and 5 and 7 meters in late spring and sarly winter.

Lhodatella langiﬁeta {Fig. 40, Appendix D)

Lhodatells Iongiseia més not found at all depths on
any une.sampling and only appeared occasionally. Buring‘
iaté ﬁﬂgﬁsﬁ and early September . longiseta was cbserved
‘ih its highést numbEr5 {6 — 8,000 cells per milliliter)

during late August at Station 1.



33

Cosmarium sp. (Fig. 41, Appendix D}

Casmeriaé, shuws‘no sign of regular accurrence with
. Cosmarium ﬁnly accurrin§ in‘eight samples; twice at
. Btation 1 at Efﬁeterséﬂeafly:July and Earlyféugust, twi:E at
Station 1 af ?'meﬁer5, Gc£uber‘and Détember? three timeé at
»Statinn_zcétiﬂ'ﬁéieﬁés SéptemSékguDC£§ber‘and hovember, and
‘once at Station Z at 7 meters, Dece@ﬁer; December was the -

heaviest occurrence with 4,000 cells per milliliter.

Diacanthos s=p. aad'E&hfﬁésphéerefla‘sp.,(Figs. 42 and
43, Appendix D)

Biacabthas_and Ecﬁina#ﬁ&eerefia’were found only rarely
v with'ﬂéécébtﬁa5 beingbcuunted nine times and fchinaspbaeﬁejfa

anlyvfwice,

Frangefaisp, {Fié. 44, Appendix D)

Franceia occurred withlsbﬁe regula?ity af Station 1
at 2 meters duriné Jﬁné}_July énd ﬁugust but’didvnnt‘agpear
in concentrations abnve‘4069 cells pervﬁilliliter. Figure‘
QE shows singlebpeakslanly for all other depths at Station 1

and 2 eﬁcaptvfcr-twa ﬁeaks at 7 meters for Station 2.



Golenkipis radiata €Fig; 45, Appendix D)

Goienkinia raﬁzafa nccurred regularl% throughout the
'study and in higher numberﬁ at Station 1 than at Station 2,
with major geaks occurring in early July and latg August.
The maximum cell dénsitf Qccurred, Augdstvzé at Station 1 at
O meter, witﬁ a'cuﬁnﬁ of 20,000 cells per miililiter. Feaks
=13 18,600 cellé per milliliter occurred at uther'depfha |
during August with a Ieééer peék baﬁurkiﬁg at Station 1 in 

. fearly_July_ fExtept %nr tha'peékﬁat‘ia,ﬂﬁﬂ’cells per |
milliliter for 2 meters on July 5 the ¥1uctuatioﬁs»af

- Btation 2 were much reduced from those at Btation 1
}esuiting iq lower avei-age densifiEE at Station 2 than

Station 1.

ﬁircﬁneffeff; sp; i#ié;“4éi ﬁpbé;éiﬁxﬁg'

‘ erchnerieIla ma:ntalned den51tles between &, 000
‘and 14,000 cells per m111111ter w1th the hlghest peak5 at
Station 1 and Statlon 2 reachxng ‘as many as 20, 000 cells per
milliliter. The mast cnnslstent densltxes uccurred at the .
‘surface with manyismall peaks nccurr:ng between é,GGG and
3,60§ ce115 pef ﬁillilitew thruughuu£ thé'spring anﬁ;summer,
and a large intréas§~tg Eﬂsﬂﬁﬂ'celléxper milliliter in
October. With the Excébtidﬁ,#f 7 meters at bath stations
the-ﬂctaber and»ﬁécember deﬁsitigs wWere riéing tq peaks at

mr abavE 8,000 cells per millilitér~indicating a fall or



winter bloom for Kirchpneriella.

Palmella sp. and vPEﬁiQﬁﬁff(@R 5;}, u:;gg. 4?_anc’§ ag,
ﬁpﬁe&qix o SR T |

Féi@éi!é aﬁd Fediastraﬁ both occurred éparaﬂicall?
ﬂuring the study with no apparént trends or cuﬁsistensy.'
.Scenedeswas_abanﬁens {Fig. 4§5 Appendix D}:

EHEEpt for a large peak,,iz,ﬂéﬂ cells per milliliter;v
- at the surface uf Station 1 during July and early August,
Scenedespus abundans maintained a population around &,000
cells per milliliter during the spring and éumm&r. Howsvar
a fali!winter‘blnam brought the population density to totals
betweeh 10,000 and iigﬁﬂﬂ cells pef milliliter for most
depthsiat both stations. & large deviation from the other
sample points occuwrred at ihé surface of Station 2, which

showed no S. abundans until sepitember.

Scenedesmus dimorphus (Fig. 50, Appendix D}
Except for a December bloom of 4,000 cells per
milliiiterg Scenpedesnpus dimorphas was not abundant nor

consistent and did not appear regularly.

Scenedespus incrassatalas {Fig. 31, Appendix D}
Scenedesmus incrassatulus uc;urréd nniy at the

surface of Station Z and only for the October and December
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ochservations.

Scepedespus qaad}éc&ﬁda {Fig. S52. Appendix D}

Scepedesmus guadricauda revealed four peaks all
reaching the maximum study densities of G000 cells per
milliliter. Three of these peaks occurred at the surface of
Station 1 with the fourth Gccﬁrring at the surface of
Station 2. 5. qaédricaaéa was tound more often and in
higher numbers at the surface and near the bottom of both
stations, and Statiﬁn I populations weire higher than Station

EH

Scenedesgés perforatus {(Fig. 53; Appendix D}

SEcenedesrmus per{ar&tus was found only in two sample
depths priocr to mid Sugust, at Station 2 at 2 meters and 7
meters. However, a late bloom of S.perforstus occurred
beginning in léte fAugust and‘reached its peak in October at
a density of 20,000 cells per milliliter at a depth of 2
m&ters at Statian.i. The Station 2 densities did not show
this same increase and only syperienced mild increases from
Szpismber through Decesmber.

Figuwre 77 summarizes the Total Scenedes#as SpPD.

populations found during the study, including 5. aband&ﬁs,

]

- Iincrassatulus, 5. guadricauda and 5. perforatas. The

major population bloom occcurred in the fall during the



Ooctober and December samplings.

Tetrasdron éinimuy iFig. 54, Appendix D)
Eicept {nf Séptemher“?svfetraeﬁrqn_sinima&_wag

present iﬁ a£ iééét Dne>nf*£hégsahp1eé fnf each sample day
during the stgﬁy;f%while at no tiﬁevthe‘density‘af T-
minipumw wasvcbserved ébave 10,000 céllsiper milliliter,
its appearancé was regular and on two occasions the maximum
density was ﬁhsér?eé: July 5, ? meters at Station 2: and
July 27, sur$éce ét Station 1. While some higher individual
counts were chserved, figure 52 shows that Decsmber had the
highest overall nﬁcu%rénce. On that date 8,000 cellg per
milliliter was the méximum and Z,000 cells per‘milliliter>

was the minimum for the 8 sample points.

fTetraedron trigonum (Fig. 55, Appendix D)

| The maximum sample densit? for fetrae&ran ¢rigonus
at 10,000 cells pér milliliter occurred at the Z meter depth
o Statiﬂn 2_Qn October 2Z7. One sample counting density wasb
%ﬂund at B,000 tells‘pér milliiitér and one at &,000 cells
'per'miliiliter with fﬁur at 4,&00‘:e11§ per miliiliter and
fhe remaiﬁdef at 2,0&& o zé%é cells. Except at the éurface

‘of Station 2, fig. 53 shows a bloom during October.



Tetrastéam”héteéecénﬁham iFig, 56,‘ﬁp§enﬂix 31 

.Téﬁrasﬁfam hetéracaﬁtbamiwas scar&e d@ring‘must‘af:
the Summet apﬁearlﬁg 1n nnly ii of the samples from June
thrﬁugh Septemberﬁ F1g._54 doss show the hlghestbpeak;
20,000 cells per mlilzllter, in October which occurred at
the surfate uf Statlnn 1. in December all sample depths
shﬁ@ed the presence cf Ta hetéro&&ﬁt&aé with a 10,000
vceila pérIMillilifervméximum oCCcurring fhis time at Statién
' 19 7 meters. | |
Figure ?B {Qppendlx d) shows th= sum of the three

species Df ?etraeéran‘spp.”fuund'durlng the»study,

.Téeabaria3ééiger&ﬁ?tfié. 5?, éppendix D)

N T 5et1gerum shgws nn conszstency o predlctabllzgy.v
The‘surface and E meters at Btatian 1 durlng Septembar and
October are the cnly 5ample pu1nt5 whlch revealed more than
One oCCurirence af T, setzgeruﬁ and these unly at 2,000 |
cells per milliliter;”,The maximum density WaS Stgtian 2 at
7 meters qn‘July EF-Wi{h‘a density u¥:45OOG‘c911§.§er'r
"milliliter; On thzs date Statlun i, 2 meters, and,SiatiDn
2,‘ surface samples alsn shau the presence of T. setigerus |

at a density of EFGOG cells per milliliter,
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Frochiscia sp. {Fig. 58, Appendix D}

?Fachiscié ﬁnl?-apﬁeareﬁ in the samples a total of
12 times during the study, and not at all in the surface
samples from Station 1. The maximum ffequancy of occcurrence
was fHugust and September during which it occuwrred in ten

different samples.
breen Flagellates

Ehlamydoponas (Fig. 5%. Appendix D)

Chilsgmydomonas occurred regularly at Btation 1 and
only occasionally at Station 2. The highest densities
pocurred at Station 2 on dugust 17, with a surface
population density of 146,000 cells per milliliter and a
density of 8,000 cells per milliliter at 2 msters
representing a small lucalizéd bloom of Chiasydomonas.

The surface and 2 meter densities at Btation 1 showed
several peaks between 4,000 and 8,000 cells per milliliter
while thse § and 7 meter depth peaks were between 2,000 and

4,000 cells per milliliter.

Hiclouchiellis plankionica {(Fig. &0, Appendix D}
Although the maximum densities occurved in other sample
points, ¥islowuchiella planktomnics occurred most regularly

at the surface of Station 2 having been found there a total
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u? seven times;‘vFive meters at SBtation 1 Was tﬁe next

highest‘frequency of oCcurrence, ﬁaving appeared a total é{
four times at this sample point. The highest density, only
,4;¢Go ceils per milliliter, occurred five times during the
study: twice at Statiunvz, 2 meterss and Statinn‘i at thé

surface and 7 meters.

Total Cyanophyta papuiatian denSitiesvare shown in
Fiéure»Bﬁ €Qppendix El. A maximum appeared a mpst 5ample
points in mid to 1éte Auguét and a minimum at most sample
‘paints ocourred ;ﬁ early September. During most of the
study Cyanophyta densities fluctuatéd around 40,000 cslls
‘per ml.

Anabsens sp. (figure &1, Appendix D)

_ Qnabaeéa Was starﬁe_thraughnut the summer. only
having been found fnﬁr‘times f%nm Jung through August: Juns
0, Statiun 1 at the surface, 2,000 cells per miiiiliter;
ngy 27, Btation 2 at 2 meters, 2,000 cells per‘milliliteki
_ﬁﬁgﬁst i7, Statidn 2,'at the swface, 2,000 cells per
»ﬁilliliter; and August 31, Station 1, at ﬁhe suffate, 2,000

cells per milliliter.
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Anabasenogsis ellenkinij €{igure &2, Appendix D)
fnabaenopsis eilen&iﬁiévéﬁpeared only at Station 1
before ﬁugﬁst'E&; when a;blunmvinitiatéd at both stations
résultihg in a magimum papulaﬁinn density of 12,000 cells
pEr miililifer dériﬁé,ﬁéﬁtémbef. Tﬁ;se‘blnoms disappeared
rapidly with thE 1ast indicatiuné, &elam 2 meters,
disappearing before the ﬂcﬁnbér‘sampling. bﬂnly minor
oCCurFences of Q.‘elfenkinéi, densities of 2,000 cells

per millilite?, wefe recorded from June through August.

Bactyidcaccopsis,sp. {(figwe &3, Appendix D)
Baétylacaccopsis was the most frequently
encountered algae during the study. Only in three samples,
Station 2. 7 meters Julvy 5, Station 1, 2 meters and Station
2; 7 meters dugust 246, was no Uaciylococcopsis found.
The major occurrence of Pectviococcopsis peaked on
August 17 with Station i.at the‘surface and 2 meters and
Station 2 at the surface and 2 meters having population
densities of 0,000, 85,000, 104,000 and 46,000 cells per
milliliter respectivelvy. Thié peak was followed immediately
by low densities at all sample points on August 256 between O
and 8,000 cells per milliliter except at the surface of
Btation 1 which was Eﬁﬁﬂﬂﬁ cells per_milliiiter and reached
its subsequent low of 14,000 cells per milliliter on August

3l
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ﬁerismbpedfa-sp,*(?igure &é, Aﬁpendix~ﬁ5v

Herismopedia®s most freguent appearance was at the
surface of Station 1 and 7 metér§‘at Station 2 having been
recorded nn_$ seﬁa?ate sampliﬁg dates with the maxiﬁu@,
denaity for Station iysamQIE‘puintbbéing 20, 000 cuinniEs {1&
tn oﬂ calls per colony) per mlllllxter recurded o Septemher
i7. The maximum ﬁensxty ot Her:smopedze Was recnrdﬂd |
fpugust 12 at Statlun 2, ? meters, where ﬁerzsmapedza was
‘recarded on four nther uccaa1ans not exceedlng g, 000
LUIGDIESAPEF mllilllte%a t ﬁerzsmapeéze was fnund on two
.differenﬁ.ﬂatgs“at_bqth thengmetgtvand 5 meter depths-at

Station 2.

#é;racys#isiﬁp; £¥i§ufé-35, Appendix Dy

HZLfacyrtzs appeared in higher ccncentratlnns both
early -in the study, June,and July, and late in the study
September through Bctnbef; The summerv¢DUnts anﬂiéppearance‘
>Q+.Nfcracy3$is were of smali, 2'*‘3.individuals per.
colonies mhilekiatér in the yeér tuluny»aize increased to 50
‘.nr more indi?iﬂuals‘per calnny;  The‘highest peak of 28,000
colonies per_millilite? in Juns ?ep%eséﬁ£$ feQér individuals
than the'peaks in September and October betﬁeeu 14 and
. twelve thuﬁsand‘cnlanies ﬁer milliliter;v For late July and

fugust the observed pupulatiuns of Hicrocystis fell to
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zero at all 5agﬁle points répresénting the 1awest ievels

&uring the study.

gscillatoria sp,‘(figure &6, ﬂpéeadix m
| 6sczllatarza wWas present in the llmnuplanktun

thrnughnut the Etudy, except during garly July when all
saMple‘pninta revealed ﬁane. While Oscillastoria was
. more prevalent éf Staiian i thé'highesﬁ‘densitys EégﬁQG
ceils per millilitér Gaalrecorded at a deﬁth aof 2 metefﬁ at
Station 2 an_ﬁugust.io. On this same date the surface of
‘Staiian‘i reveaied'é deﬁéity of 18,000 cells per milliliter
and 2 mefers at Station i was cnuntéd at 10,000 cells per
‘miliili£ér with‘the,remaining‘sample pnints showing no
orCurrence §+.55ciiiataria. The June atturrencea, when
‘ Station 1 nnly Was bging‘mnhitdrgd, showed a maximumvdensity
of 10,000 cells per milliiiter at the surféce decreasing |
with de?th tnvzéru at‘?.meferég

The occurrence of ﬂécillataria»at statinﬁ i afterv
July 27 was diafributed'thraughuut all sample depths Qith“
. tﬁe highest densities.nccurring at'E meters and 7 meters.
'Durlng this perlnd the two mnter depth mnst cunsxstently
maintained its population, with peaks ranging betmeen 10, D00
and 18,000 cells.per millilitera and the hlghest peak uf
'185069 cells per m111111ter DCCUFFIDQ October 27.

Statznn 2 populations occurred on two separaté
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'kaccasiuns,‘ The first occurrence, at the end of July and

- beginning of August, resulted iﬂ‘thE highEEt'FECEFdEd
density of Oscillatoria (26,6&0 cells per milliliter).

Tﬁe high pgakfutcurred at 2 meters witﬁ smallefvpeaks
'churriﬁg at ail depths duwring this time. The seccnd‘
accurrencé was late ﬁuguét thrﬂﬁgh September with all dépths
showing no &séi!!étaria,during the October sémpling.

‘ The higﬁ péa?s ooocurred ﬁugust'Si and Septembesr 17 Nith
densitié5 rangiﬁg het@een 45690 and 20,000 cells per
milliiiter. ‘During thisﬁlasﬁ Bloom at Statiuﬁ 2 thé surface

samples showed no occwrrence of fscillaztoria.

Chryvsophyvia ¢ Bacillariophvceae

Figure 81 {Appendix EJ éhaws total Bbacillariophvceas
. populatidns‘during the study. Maxima appeared during both
June and November inditatingithe occurrance of major blooms

- during the spring and latse falil.

Siddﬁjp&ie sp;'(¥igure é?, Appendi# [EY

Biddalﬁﬁia occurred in a total of 8 samples during
‘thé study. The maximum frequency and 3ensity ot accurrencé
‘mas o Dctnbs? E?vwhen.it occurred in four samples and at a
total ﬁensit? of Esﬂﬁﬁlcells peEr miililiter for the sﬁrface
of Station 2. & large:hinum of distoms, iﬁcluding

Biddul phia, gt:ﬁrred during October and can be credited
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tp the in;rﬁased;density'andﬁfréquencygaf'ﬁccurrencevaf
Biddul phia on Bctuher 27. The highéSt pnpulation
density was alsu nbserved on thlE date at the seven meter

ﬂepth of Btatlan 1 with 8,000 cells par mlllllxter.

Helosiras varfaas%ifigure &8, Appendix‘v)

Helosira verfanﬁ‘pupulatinns showad two high
density caunté, The first étistatiun.l during laté May and
early June and the se;nﬁd'durin§>59ptembervand October. The
highest peak during the first bloom, alsc the highest during
the study, occwrred June 3 when 70,000 cells per milliliter
were observed at a depth of 2 meters. The surface, five
meter and seven meter densities on this date were 5&,000,
46,000 and zero cells'per milliliter respectively.
Excgpt for a peak occurring in Augﬂst the density of #.
varians remained near 4,000 cells per milliliter during
cthe summer and rose to a fall peak with the other diatoms,
at‘bnth statinng in October. The highest fall density, like
the spring bloom, occurred at two meters of depth at Station

i. This time with 42,000 cells per milliliter.

Stephanodiscus sp. (figure &9, Appendix D)
Stephanodiscus populations had bloomed in the sarly
summer and again in Octéber. The summer bloom came in late

June and early July anéywas evidenced at both Station 1 and
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2. The high peak, for both the summer bloom and the‘s‘tudy5
éccurred at the surface of Station 1 with a denéity of
f&, 000 :ellz per‘milliiitef with densities of 20,000,
14,000, 24,000, 6,000, 18,000, 30,000, and zero cells per
milliliier for Station 1, 2 meters, 5 meters, and 7 méters
and Station 2 at the surface, 2 meters, 5 meters and 7
metérs regpecfivelyu

The fall bluﬁﬁ shdwn.bQ the October peak showsd 1ower
densities than the_earlylsummér bloom, with a maximum at 2
meters at Statiﬁn 1 of 34,000 cells per milliliter. The
fall bidam WAaS ﬁﬁ 1qngér‘in evidence»during the December

sampling.

FTabellaria sp. {figure 70, Appendix D)
Tahellaria was ochserved only once, this at a depth
of 7 meters at Station 1 with a population density of 4,000

cells per milliliter.

FPennate Diatoms {figure 71, Appendix D}

Fennate diatoms were found only occasionally, with a
large bloom occurring at Station 1 on August 31. The
highest density occurred on this day with ES,QGD cells per;
milliliter b2ing observed at the suffate of Station 1. The
remaining densities at Station 1 were 4,000, 4,000 and 2,000

cells per williliter for 2, S and 7 meters respectively.
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The secan&.highestidensity 10,000 cells per miililiter,l
occurring on September 7 at 5§ meters for Station 2, occurred
during s émall bloom tht:hs like the first peak, was
concurrent with the pennate diatoms being found at three
other éample points.

While the two maéimum densities occurred at Station 1
at the surface and Station 2 at S me{ers, the highest
freguesncies n# nccﬁrrence wére at Biatinn i 2 meters, =
meters and 7 meterslwith 4, 3 and 5 nccurrences.at each

sample point respectively.

Chrysophyta Ehrvsgghgcegg
Chrysochromul ina sp- {figure ?45'ﬁppendix D}
Chrysochropul ina appeared to have no preference for
any one éample point nvéf another, except that it did not
- appear at all at the 7 meter depth of Station Z and only
appeared.twice at the seven meter depth of Station 1. The
remaining sample points all showsd the présence.a¥
Ehrysochropul ina at‘least thres times during the studvy.
_The highest:papulatinn density was observed at Station 1 two
meters deesp on Juns 30 wheﬁ a density 28,000 cells per
milliliter was bbéerved, The sample taken the %Dllawiﬁg
week, July S ﬁad'the highest daily rate of cc;urrence with
six of the eight-sample‘paints having £brysocﬁromaiiﬁa

present and dénsitias higher_than most other sample
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densities. The densities in cells per.millilitér found here
for station I were 6,000 at the surface, &,000 at 2 meters,
2,000 at S me{:ers5 and for station 2 were 4,000 at the

surface;'ﬂ,ﬁﬁﬂ at 2 méters and 8,000 at & meters.

Euglennphvta»,

Euglena sp. (figure 72: Appendix D)

»Buth the highest frequency and density of occurrence of
fuglena occurred at thelsur{aca of Station 1.
Euglena was seen in four samples taken during the study
with the highest density, 32,000 cells per milliliter, being‘
cuunted‘qnbﬁeptembef 17, the next highest counts of &,000
cells per milliliter on Augusit 10 and August 31 were also at
this sample pnint.k The highest frequency of Dccurrénce for
any one day was ﬁugﬁst 10 when %aurvsample pﬁints showed the
. presence of fuglena. Btation 1 at the surface and seven
meters and Station 2 at the surface and two metsrs recorded
6,000, 2,000, 2,000 and 2,000 cells per milliliter

respectively.

frachelomonas 5p. (figurey735 Appendix DI

- Trachelononas showed no preference for any one
sample puint over another appearing three times at the
Eurfacég Gﬁcemat‘ﬁ meters; twice at 5 meters, and twice at

seven meters for Station 1 and zero times for the surface,
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two times fﬁry? meﬁers,‘gne'time ?gr 2 meters and twice for
seven meteré'at 5tatiDn 2. The @aximum,frequehcy of
occurrence for any_thEﬁvatiun was twicE wﬁich oCccurred ﬁay
25, July 13, Septembéf i? éﬁ& ﬂctﬁber 27. The highest
density, 10,000 cells pe% milliliterngas recorded on May 25

for both S meters and 7 msters of depth at Station 1.

Pyrrophyta , ,
Exuviasila sp. (#igure 75, Appendix D)‘

Exaviaella waé fouﬁd only once during the study.
‘The,nne-ncturrence Was ét a density of 2,000 cells per

.milliliter at a ﬁépth of S meters at Station 2.

Gymnodinium .S5p i#igure 7h, ﬁppendix D}

Gvmnodinium was found only on 12 occasions with
each ntcurren:e'beiqg at a density of 2,000 cells perL
milliliter. The occurrence of Syanodinius provided no

pattern.



Is. DDISCIISS T O

The lake basin, having very graduél sloping sides, a
depth of not more than 17 meters, about 8 meters during the
étudy, a ﬁidth of 3 km and a length of iz km, has the
.physical.shape Hutchinson (1957} éttributes to an esutrophic
lake.

Light, soclar radiation in the visible spectrum,
aﬁpearsd to effect temperature most consistently. A
cnmparisun of figure 35 {(temperature} and figure 1 {(light)
shnﬁ temperature changing with solar radiation. As salar>
radiation peaked in the middle of August {(the week of ﬁuguét
" 14) temperatures were at their maxima and began‘tu descend
constantly with the readings in September. The indication
is that temperafure, as ex;ﬁecteds is dependent on solar
radiation and appears to rEéct'tn the radiation with a lag
of up to 14 days. Total algal‘pnpuiatian {figure 83) and
saiar kadiation show no direct correlation. The lack af
correlation is shown mnstvby the algal population size in
late october reaching its maximum while solar radiatinn was
‘appruaching_its minimum intensity. élthﬁugh temperatufes-
were»nnt gt a magimum in June,'snlar radiation may have
vacﬁually peaked during iaté June prior to the {irst s0ol ar
readings.

The cheﬁitélVén$1YéiS*b¥Athehlake iﬁdicates a
pﬁésibLEfnitrqgén'limitedmlakg.»;nuring the length of the

study_the nutrient least present‘was consistently nitrate
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with liftle or no nitrite detectable. éﬁmonia levels
remained rélatiyely constant throughout the study indicating
that the algal bidméssTwas’pﬁnb#bly‘maintaining itself by'
reﬁirculatiﬁévthe ammqnia‘which they excreied. Thus, as
fxler et. 31. (19921>fbuhdvfnr § 5ub—a1pine laké,
innrganiclﬁitgdgeﬁ cnhteﬁtratiﬁns remain extremely Iow;dué
to é d?hami:‘balance between ammﬁnium sources and sinks.
This study is consistent with their finding, suggesting that
~Qhen nitrogen is'fhe limiting factof the algae will
assimilate ammonia as a nitrngen‘énurce in place of nitrate
nitrogen.

Total phﬁsphate and artbo—phnsphate.concentratiuns
indicate that the lake has an over sﬁpply of pﬁosphata and
that it does not become the limiting factor for this lake.
_Nith many residences in the vicinity ofithe Iakevit is
suspected that laundry socaps are the source of phosphate.
Excess phusphnruus‘leads tﬁ nitrate deplgtinn by algaes that
form blooms in response to phnsphate.

Sulfate leﬁels within the 1lake remained‘relatively
constant thradghuut the study around B0 to 100 parits per
million and are accredited to the practice df pumping warm
sulfuw bearing water into the lake from deep wells during
times of low water levels.

The concentration of silicate fell to zero at all eight

sample locations on October 27 indicating that,silicate,was
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the liﬁiting nutfieni fnf the'expansioﬁ aof the diatom
pnpuiatinn. Figure B4 presents a plot of both silicate and
total diatnm'pnpulatidh versus‘time. As cah be seen the
Eilicate.tunﬁeqtratiun is invérsely prupértional to the
diatom boﬁulatinn. As the diatom population grew the
‘éilicate concentration fell. As the diatom population fell
the silicatE'cuncéntratiuh increased indicating that there
is an inverse prnportidnality between silicate and diatom
’ﬁopulations.

During thé study pH remained fairly constant between
8.0 and 9.0. Thére was little change in pH even with the
"timé of day. The‘ééiciumvhardnESS was high enough that even
with carbnnate depletion from photosynthesis during the day
there was_liftle ﬁr no change in pH with day light. The low
pH can be expected to restrict the lake‘tn organisms ﬁhich
can tolerate high alkalinity.

Calcium ﬁardness and iutal hardness changed little
during the study. Other than eliminating urganisms which
cannot tolerate a calcium hardness in excess of 350 ppm or
total hardness in excess of 100 ppm, this level of hardness
is not a factor in the lake dynamics and is indicative of
the basin which contains large areas of sedimentary rocks.

femperature data indicate the possible presence of
. stratification during most of the year. However the long

term deep thermocline did not appear until July when the
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thermocline started a descent from the daily established 1 -
3 meter levéi to a long term stable sffatificatian at ?
meters. By late July and early August'a-pErmanent
thermocline, 1 1/20 C, established itself between six

and seven meters. A strong and relatively shallow
thermoclines (less than 10 meters) i§ indicative of
eutrophic waters whiﬁh‘preciude light eﬁergy from
‘penetrating more than several meters. Lake Elsinore can
tﬁen be classified as a monomictic subtropical lake never
reaching tamperatures at or below 40 C.

Temperature plots against time (fig. 37i have‘the
highest peaks during the end of the summer (Augustvandv
September) when temberatures reached maximé of 28 to 2% C.
This also corresponds with the highest oxygen concentrations
and the smallest algal population (fig. 83). The indication
being that oxygen production may be more closely related to
temperature and»sqlar radiation than tb algal pupulatiun..

Oxygen concentrations, first takén on August 2&, are
typical clinugradé curves‘when coﬁcéntratiun is plaotted
against depth for each sampling day through September 7,
indicating a:eutrubhic;tyﬁe lake. The oxvycline became more
severe at esach sampling»ugtil‘aimagimum gradient of F parts
peEr milliqh.ﬁéf -6 météréawéé E;éurded on September 17
betueen 0.6 and 1.2 meters‘at‘ﬁtatiqn 1. This gradient was

due ta nkygEn‘prnductidn'hy algaé in the upper limnion while
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_belnw the deeﬁ thermocline (7m.} the oxygen concentration
f211 to 0.5 ppm.

During the sampling of October 27 and Decembar EO‘the'
clinograde curve and ﬁxyclihe ware much less severe, along
with a reduced thermocline, inditating that the summer
thermocline had djséipated and that whole lake mixing had
returned. The small oxycline and thermoclines present
during Dctobef and December were from temporary gradienta
which would esféblish and dissipate on a daily basis.

Bxygén concentration in the upper limnion on several
occasions became super satwrated resulting in concentrations
3 to 4 pﬁm in excess of saturation. Supersaturation
' occurreﬁ‘E times. The first record was September 7 when
Statinn 1 was»suber saturated from the 5uf¥ace to a depth of
Z2.4 metersaandbsfation 2 was supef saturated'ffumfthe |
surface to 1.8 meters. Super satufatinn was still taking
plate on September 17 with both stations being super
saturated at the surface and 0.6 meters. The third day
super saturatiﬁn was;recordedvan December 20. This super
saturation is another indication af an eutrophic lake with
an algal pnpulatlnn and praduct1v1ty so0 high that oxygen is
unable to d1f¥use #rnm the water as fast as 1t is being
prnduced.

Bxygeﬁ cnncentrat:nns with time platted from August

thrnugh December {F1g. 33) show twn peaks above five meters
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and one peak,atfor'SéiQwifivEUmeters. The first peak for

the ¢ and twb metgr dépths is a result of increased oxygen
production above the thermnclme u;hne the peak (somewhat
less vi;ible éfvfhémégrf$cé$ oﬁ 0&fnbér'27 is caused by

- whole lake’mixingAénd:1b§§?uf:th§_theémncline.

Pollution Follution

Index : Index
Apacystis 1 Hicractinium 1
Ankistrodesmpus 2 Navicula =
- Chlamydomonas 4 ‘Nitzchia 3
Chlorella ' 3 Gscillatoria b
Llosterium 1 Pandorina 1
Cyclotells 1 Phacus 2
- Euglena 5 Phormidiun 1
Gomphonens 1 Scenedespus 4
Lepocinclis i Stigeoclonium 2
Melosira 1 Synedra- 2

Table 3, Algal Genus Pollution !ndé; {from Palser 1949}

Palmer (196%9) reviewed the publishing of 145 authors to
develop an indices of algas tolerating organic pnlluﬁinn.
in developing the indices he assigned either 1 or 2 points
to each algae cunsidéred by an author to be pollution
tolerant, with 2 points being assigned to those algae which
the authors felt were most significant in their study.
Usiﬁg Palmers data shown in Table 2 (from Palmer 19469) a
pullﬁtian index was calculated for each station on each
sample day. The aaily index, shown in Table 3 is the sum of
the pollution iﬁdex for each genera present in the table for
that day and station withqut regard to sample depth (see

table B}
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The a?erage pellution index for each station during the

sampling perind was 18 for Station 1 and 16 for Station 2

Date Station 1 Station 2
May 25, 1982 19 -
June 3, 19282 i9 -
June 30, 1982 ig -
July 5, 1982 ' 14 i0
July 13, 1982 10 io
July 27, 1982 14 23
August 2, 1982 24 iS5
- August 10, 1982 24 ig
August 17, 1982 14 14
August 26, 1982 o 20 i9
fAugust 31, 1982 22 i7
September 7, 1982 17 i3
- September 17, 1982 24 20
Octcber 27, 1982 = 19 14
December 20, 1982 = 15 , i4

~ Table 4. Pollution indices for stations 1 and 2 on each sample day at Lake Elsinore.
Indices are based on Palser’s (1969) Algal pollution index.

ﬁrnviding a 5troﬁg indication of the existence of organic
pollution ﬁithin thé 1a£e. A smali sample T-test done on
the pollutiun indices found and the calcﬁlatiun shows that
with’951 confidence these two represent diffarent population
bases. It mayv then be inferred that the near Eharevstatiun
represented a population of algae from more enriched waters
than Station 2 in the middle of the lake. This is probably
due to the influesnce of the bottom on the near shore water
where thea thefmacline is not separating the bottom from the
- mixed layer.

A diversity index was calculated for egach station on

each day using the Shannon-Wiener information expression
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shown in equation #& {(Hutchinson 1?6?). Table 3 shows the

EQUATION #6:

M, My N N - By My
D= —=loge—— + —~loga—=+"° " +—=10ga——

Nes 9 Ns Ne G N N o9 Ng

D = diversity
cells counted for any one species
total cells counted for the station
= number of species found

sz
Na=
I
result of ths ;alculatinn for each day at each station. The
'average diversity at both Station 1 and Btation 2 was 3.2
with a standard deviation of 0.5. The identical diversity

indices indicate that the population variations were similar

Date Station 1 Station 2
May 25, 1982 -
June 3, 1982
June IO, 1982
July S5, 1982
July 13, 1982
July 27, 1982
August 2, 1982
fugust 10, 1982
August 17, 1982
August 26, 1982
August 31, 1982
September 7, 1982
September 17, 1982
October 27, 1982
December. 20, 1982

UND OO BTN RNNNE®DD

|
i

]
|

GG Gl G s G N R G B B G G N
A ] 1 ] 1 ] [ ] ] 1] ;] 1 ] ] 1 ] L ] " L ] ]
G0 G0N N RN BN
QNDOUEDNUE SO

o # of - : ‘ ,

samples Total Cells fAve. fcount
Station 1 _ i5 4838 320
Station 2 12 . %% Y ‘ 274

‘Table 5. Diversity indices for Stations 1 and 2 on each sample day and total cell counts and
~average population densities in 1,000°s of cells per al.
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between Statiun i and Statign 2. fAs a fuwrther check on
population differences the total cells counted at both

stations and the average nuﬁber'n¥ cells per count were
calﬁulated.

The average‘populatiun density was 144 higher at
Station 1 than atvStatinn 2. Thié reduced population
density may have beén due to the increased depth of the
mixed layer. As the dépth-ta the bottom at Btation ! was
just n#ér & metéfs éndvthe depth to thermocline {(bottom of
the mixing layer) at Station 2 was usually 7.2 meters
allowing the population to be mixed through 1&6% more water.

While most species appeared at both stations ﬁnki;trade;mus
convolutus, Chodatella longiseta, Franceia sp., Golenkinia
radiata, Scenedespus guadricauda, Chlamydomonas sp. and
Oscillatoria sp. occurred most often or in the largest
numbers at Station 1 near shore. There was no apparent
water chemistry activity which would account for the higher
rates of inshore occurrence for these species. If these
species have faster settling rates ﬁhaﬁ other species, then
the fact that the bottom is shallower than the thermocline
could allow them to accumulate on the bottom and be mixed
back into the surface waters by the mixed layer after they
settlie. & second Expianatinn could be that there is a
higher supply of chemical nutrients near shore which one or

more of thesespecies require and assimilate rapidly. If the
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assimilation is rapid encugh thén the chemical analysis
wﬁuldvnut pick up a higher concentration of the nutrient
even though a near shore 5upp1y is there. }Twu possible
L sOUrces are'the benthos, which is stirred by both boats and
the wind, and,nutfients carfied intu‘the lake from the urban
uses,surkuunding‘it. A thirdifactnr here is‘temperature, as
the temperatﬁres, at least during stratificatian, were aboub
one to two degrees higher at Station 1 than at Station 2.
Table S listsvin,urder the seven most prevalent algae.
The table lists for each day the ﬁaximum density for the
alga and number of sample locations in which the sample was
Found. That is, for Qaétylacoccopsis sp. on may 25,
1982 the highest density was 14,000 cells per milliliter and
it appeared in all 4 of the Station i sample depths. On
July 5, 1982 factylococcopsis sp. had.a maximum density
of 534,000 cells per millilifervand appeared in several of
the B samples for the two stations. The last column gives
- the average maximum density during the study {(the sum of the
densities divided by 153} and the total numbef of occurrences
of each alga. Again looking at Bactylococcépsis =T x T
the averagé danaity waé 42,960 cells per milliliter and it

was found in 1035 for the total 108 samples taken.
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Month  SNAY®JUNSJUN*JUL#JUL#JUL#AUGHAUG*AUBHAUBHAUGHSEPSEP+OCT #DECHAVE S

Benus/species Day % 2% 3 30% 5S¢ 13% 27¢ 2% 10% 17% 24% 31% 7% 17% 27% 20%tot® -
. FEEERSEEEHEHE BB R R R R S
Dactylococcopsis density # 14+ 8¢ J4% 40% 54# 38+ 3B» 90+104% 28+ 20% 30% 2B% 42 L0% 42+

FEESREEHHE R R R R RS R R B R R R R

# of positive sample points * 4¢ 4% 4% 7+ B¢ B¢ B¢ B¢ B¢ B¢ b B 8¢ B Bel00:

. SEEEER R RS R R R R R

Chlorella ellipsoidea  density * &% 20% 3B% 14% 2% 20% 38 2b% 10% &¥ 16% 12% 12+ 18% 22% 194
% of positive sample points + 3# 4% 4% 7+ B+ 7¢ 4% B ¢ 7% T# T¢ B 8% B4 9%
FEEERRREEH R R AR R R R R R ERE R R R R R E AR ERRR RS

Nelosira varians density # 40% 708 4 8% &% 2% A% 32¢ 4% 128 28% &% 123 42 10 20#
§ of positive sample points * 4 3% 2¢ 4% 5% D¢ A% ¥ G¢ 78 B¢ br B¢ B¢ T¢ Thd
HEC R R R R R R R

Kirchneriella sp. density * 6% 22% O% 2% 14% 8% 14% 12¢ 0% &% 26% 20% 22 22+ 2b¢ 14+
¥ of positive sample points # 4+ 3¢ O% 1% 4% 5S¢ 6% HF T¢ 4% 2% 7% 4% B T# 704
T T T i

Stephanodiscus sp. density # O# {Bs 24+ b 28¢ 12¢ B+ 0% 2¢ 4% b 2% 4% A 4% |44
# of positive sample points # O 2¢ 4% 7¢# B¢ 8% 3% 0% Q¢ 3¢ G¢ 1# 5¢ Be I Os
FHEHEH R L R R R

Bnkistrodessus convolatus density # 10% 16% 10% 4% 10% % 6% 0% 8% 4% 2¢ 4% B¢ 16% 2% 94
§ of positive sample points # 4% 4 3% 20 be Sk b+ b¥ H¢ O% 4% 4% b¢ TH T# T4
FEREEEREAERERERR R R R R E R R R R R R R

Golenkinia radiata density # O# 4% 4% 18¢ 18% 4% A 2% 6% 208 1b% B2 10& B &% 94
# of positive sample points * O% 2¢ 4x 7¢ 7# 3% 3 D¢ 4% b% Be O T¢ Gk b T¢

Table &. Frequency and Density Gf OCCUFTEnce for the Seven DSt abundant genus/species observed
during the study. For each alga the density in 1,000°s of cells per sl. is given over the number of
sample points it occurred, with the final column on the right displaying the average density over the
total occurrences during the study. During May and June there were only four sample points all at
Station 1, while the resainder of the study shows 8 sample points 4 at each of Stations 1 and 2.

Dactylococcopsis sp., Chlorella cilipsoides,
Helosira varians and HKirchneriella sp. were the four
most common species present during the study. €.
Ellipsoidea and Dectylococcopsis sp. were both present
during each sample day with normal populations in excess of
10,000 cells per milliliter. HKirchpneriella sp. was

absent only on one sample day and showed early summer

densities near 4,000 cells per milliliter and late summer



(¥ UDIIEIS} eI SY] +0 JBJUSD BY] JE3U un;qe;ndod~[eﬁte

Sy3 ueyl uoIIN(Iod AQ PaIUSNTIUT B8J40W 5Q 0} (] UDTIELS)

‘uu;qetndnd BAOYS JESU 2Y] SMOUYS Xapurl uo Nt jod ayy  _SBADMOMH

aie] a8yl 40 SIPPIW Syl 1F pue aJuQs Di'asntj 5ua;1étndud (R 5

SUDTIETIBA JSETIWIS sa;e:jput A suu;;eis nmqiaq;‘gag HSBpPUT

A;;égahgp siyj cayel ayl ﬁuﬁdJE‘éaﬁép;saJ Ag pasn s;uéﬁsaaap

ajeydsoyd jo asn o031 anp Ajgeqosd pajiw[-ajeudsoyd

UEYyl JBY3FS pal et [—usboay Tu si;aaet syj ;aqE[ zgqj;mauom
J1ydoains ue SE paqridsap aq ue:‘aﬁﬁugstg ayje]

| *11E4 PpuUP Eu;ads a3e] S48 sSuoije indod

48bael syy jng J4eai a8yl noybnosyy juossad sem SUBTLRS

p CABIITITIIIN 4ad STI23 000 0] JBAD S3T1ISUSP SI8J4NS

EA



LITERATURE CITED

fAnonymous {1974) "Lake Elsinore Lake Stabilization And Land
Use Flan®: Lake Elsinore Recreation and Fark District

_ﬁxler;'Richard F, Richard M. Gersberg and Charles R. Goldman
- {1982) Inorganic Nitrogen Assimilation In & Subalpine
Lake; Limnology 8nd Qceanography; Y 27(1) pp 33-465.

“Franson, Mary, ed. {19746} "Standard Methods For Examination
OFf Hater aAnd Waste Water® 14th Edition; American Public
Health Association, Washington D.C.

Gordong; D. M., C. M. Finlayson and A. J. McComb (1981)
Mutrients And Phytoplankton In Three Shallow Fresh Water
Lakes OF Different Trophic Status In Western Australias
Rustralian Journal Harine 8nd Fresh water Resources V
32 pp 541-53.

Hutchinson, G. Evelyn (1937) "4 Treétise On Limnology VYolume
I"s John Wiley % Sons, Inc.: New York.

Hutchinson, G. Evelyn {1937) " A Treatise On Limnology
Volume II"; John Wiley & Sonsi: New York.

. Lin, Chang K. {1972} Phytoplankton Succession In & Eutrophic
Lake Hith Special Reference To Blue—-Green Algal EBlooms:
Hydrobiologias V 39-3 pp 321-334.

Falmer, C. Mervin {194%9) 4 Composite Rating OFf Algae
- Tolerating Organic FPolution: Journal Of Phycelogy V S
pp 78-BZ. ‘

Frescott, G. W. {(1951) "Algae Of The Western Grezat Lakes
Area”™; Cranbrook Institute OFf Science; Bloomfield Hills,
Michigan. : ‘

Frescatt, G. W. {1278 "How To Know The Fresh Water Algas";
Wm. C. Brown Publishing Co.: Dubugue, lowa.

Feid, George K. {19461) "Ecology OFf Inland Waters And
Estuaries"; Van Nostrand Reinhold Company: Mew York.

Russell-Hunter, W. D. {(1970) "Aquatic Productivity"; The
Macmillan Companyi New York.

Schwartzkopf, S5teven H. and Gary L. Hergenrader {(1978) A
Comparative Analysis Of The Relationship Between
Phytoplankton S5tanding Crops And Environmental Parameters
In Fouwr Eutrophic Prairie Reservoirs: Hydrobiologia V
57,3 pp 261-273.



SBmith,; Gilbert M. (1?535 *The Fresh Water Algae OFf The
United States“; McGBraw—Hill Book Company Inc.s; New York.

Vinyard, William C. {19772} "Diatoms OFf North America”; Fad
River Press Inc.: EBEureka, California.

HWolle, Rev. Francis (1894} "Diatomaceae OFf North America":
The Comenius Press: Bethlehem, Fa.



WE oL AarrFENDIDICES



APPENDIX A
TABLES 7 THROUGH 28
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it STATION | t STATION 2 e STATION ¢ Co& STATION 2 ##%
s [ e DEPTH T 00 ¢ T 00 s
~ DEPTH {METERS)## 0 2 3 7+ 0 2 ] Teet METERS O PPN ¢ °C PPN a3

TENPERATURE (°C)e 17,2 15.4 146 143+ . hkd

0.0 17.2 # (i)
0,6 16:6 3 Eil)
1.2 15.5 [ R
w8 15.4 & i
2,4 151 3 e
H#r J.0 14.9 B ] e
e 3.6 14.8. t 12
He 4.2 14,4 ) 1133
1 4,8 14,6 ¥ e
HEy 5.4 14,5 ¥ (113
b0 14.4 t [T
"t b4 ¥ e

143

Table 7. Water chemistry and phycology, 10:30 AM, April 13, 1982

L3 STATION 1 ] STATION 2 L] STATION 1 ¢ STATION 2 3¢

Ty [ ¢ DEPTH T 00 ¢ T D0 s

DEPTH {METERS)## 0 2 H 74 0 23 T43¢ METERS - °C PFN # 0 PPN aa
TEMPERATURE {o0) 9.8 18.9 .16.5 15.8% : . #e 0.0 19.8 t Hi
. . H 0.4 19.4 ¥ (1]
{2 19.2 4 (23]

e .8 18.9 t i

2.4 18.8 t (2]

ey 3.0 7.8 t g3l

L1 IS VS| i

e 4,2 16.6 + HE
L8 184 # e

e 5,4 16.2 1] He

b0 14,0 + e

Table 8. Water chemistry and phycology, April 19, 1982, no time recorded
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t STATION 1 ¥ STATION 2 W STATIONY ¢ STATION 2w
o (3] ] #¢ DEPTR. T - DD ¢ T 0w
CJEPTH (METERS)®® . . 0. 2. 5 7+ 0 2 S5 T4ss NETERS- °L PPN ¢ °C PPN

-

CTENPERATURE - (°D)e 22.6 22.5 221 20.8¢ S 0.0 226 ' e
) . ' e 0,6 22,5 t e
e 1,27 22,5 3 HHE
Coask 1,8 225 +
w24 22,4 # Kt
Coa 300 22,4 C# L aee
w36 22,5 R [
W 4225 e
B TLIE N R R + e
w50 . + e
C4Re b0 20,8 . [} e
#eoobb 20.5 t R
Table 9. Water chemistry and phycology, 6:45'§ﬁ, May 20, 1982.
(] STATION 1| I STATION 2 . #3¢ - STATION { + CSTATION 2 #ae
o " o t o s DEPTH T D00 % T D0
DEPTH. (METERS) #+ 0. 2 5 w0 2 ) Jaae CMETERS ~°C . PPM & - OC PPN . 4
| TENPERATURE 0 224 2.4 2.7 Wi T w00 240 e Caw
o Co . R Cae 0,40 22,4 L (110
‘ o R " CELLS PER MILLILITER TIMES 1000 - Coa 12 22,4 [ oy
ARKISTRODESNUS CONVOLUTYS®: &4 .0 6. .10 &4 - .~ . s 1,80 221 t o
CRLORELLA ELLIPSOIDEA  #~-0 " 4 & ¢ S ) e 240 A8 + RS
KIRCHRERIELLA 8P, © ¥ & 2 b w3028 Lo L
SCENEDESNUS ABUNDANS. - '+ 0 0 .4 i 3 a0 L6 217 # 1
- SCENEDESHUS QINGRORYS -~ % 2 ¢ [ . . w420 2.7 + e
SCEREDESNUS QUADRICALDE % - 0 "4 0. 0% s e 58 2.4 K Ty
~TETRAEDRON NIRINGN L R Y TR N | 2 PR TT-N THX ¥ e
TETRAEDRON TRIBONUN Foo0 2 00 T s oo 00U ' S
LRLANYDORQERT DTS ok 6 ¢ 2w T
YISLOUCHIELLA PLANCTONICR® © 4 . 0 0 o0& 0 T e
ARABAENBOPSTS ELENKIRLI- ~%° .20 .0+ -0 08 - o T e
PACTYLOCOCCOPSIS SP. " & 14 420 10 4 - - s
NICROCYSTIS SP.- - =~ & 8 8 & b Rt
0SCILLATORIA. SP. 0 0 2 0 e
NELOSIRA VARIANS £.482 1b . 0 52 L T
PENATE DIRTON - - . % 0 .0 & e o e aa
TRACHELONONAS SP. o0 0 10 ol : ST
CARYSOCRRONULINA'SP, . %" 8- 0 - & 0 v o0 e
" TOTAL CELLS - w0 9h. 60 1320 8w ’ R
#1009 13 108 i

TOTAL SPECIES/GENERA

“Table 10. Water chemié.try ana ,phf/'colngj,: fHéy"Zs,,' 1982, no time recorded. -
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¢ STATIND ¢ STATION2 W STATING ¢ STATIONZ s
H B e DEPTH T & T D0
CWPTHOTERSIS 0 2 S 76 0 2 5 Tes NETERS L PPN ¢+ oL PR e

. Bt . " i

TENPERATURE (°0)s 22,4 20,6 20.1 20.1% w00 200 - # e
, R o s 0.6 20,8 Tk e
o t CELLS PER MILLILITER TINES 1000 - - e 12 20.7 ¢ Hi
ANKISTRODESHUS CONVOLUTUS® - 16  16. & A& : e 1,80 20,4 B e
COLORELLA ELLIPSOIDER % 14 20 & #& Cow 24 20,4 3 e
FRAKCELR SP, + 0 4 0 [ 3.0 0 20.5 ) 1113
GOLENKINIA RADIATA . & 2 & - 0  0# Cowe 36 2.4 + i
KIRCHNERIELLA SP. 3 g 22 8 0 w420 2.3 (11}
SCENEDESHUS ABUNDANS =~ % - 0 4 0 0# : o 480 20,2 * e
. SCEMEDESNUS BINGRPRUS ¢+ 2 0 0 2% . L e 54 00 3 e
TETRAEDRON NININOK - &« 2 2 2 2% B o b0 2041 ' 1
TETRAEDRON TRIGONUN 0 4 0 0k : CoHE b 2041 t 1
TETRASTRUM BETEROCANTHUR =~ 0 0 0 4 o #1200 20. ' He
" CHLANYDONONRS SP, 240 ok ST TR ) '
ARRBAEKAOPSIS ELENKINII. ¢ 0 2 "0 04 e
DACTILOCOCCOPSIS P, & 8. B b . &k S
NERISNOPEDIA SP. #0008 0. 0 . 0 11
NICROCYSTIS SP. - 80 0 e
_OSCILLATORIA SP, 00 0 - 2 0% e
 KELOSIRA VARTANS $ 0% 0 4 O ' o
STEPBANGDISCUS SP. £00 0 B 18 T
PENATE DIATON 2.0 0 0 T L
TOTAL CELLS € 120 160 B4 42 B )
¥ o128

TOTAL SPECIES/BENERA

-T;ble 11. Nater chemistry'ahd'phycology,maune‘3, 1982, no time recorded.
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W STING . e STATION? o e STATINT - ¢ STATIONZ s
IR | L Lo L He DEPTH- T 00k T 00 e
VPTHOETERSI® 02 5 76 0 2 5 Ta METERS °C  PPY s+ op ppy s

TEMPERATURE (°0)% 22,6 228 22.6. 22.4 ) ; HE 0.0 22,4 L Hi
R L : " ! o w0 22, * A
) - T w1, M) 3 i
He 1.8 22.8 ¥ e

24 227 + Hi

w30 227 t e

HE 3.4 2.7 ) e

He 420 0.6 3 e

s LB 2.4 + e

Cae 540 225 * e

He b0 224 t e

Table 12. Water chemistry and phycology, 9:15 AM, June 17, 1982.

# STATION 1. + STATION 2 Hi STATION 1 STATION 2+

" [ #¢ DEPTH T 0 ¢ T D0 - &4

DEPTH (METERS) ## 0 2 S0 0 2 3 Jea¢ METERS = of PPN ¢ °C PPN s

NITRATE - - (PPH)¥ - 0,00 0,00 0,00 0.00% e 0.0 27,5 + i
AMMONIA (PPM)% 1,10 '0,58 0.B4 0.88¢ HE 0.6 26,3 ¥ e
SILICATE (PPM)YE " 0,40 0,45 0.48 0.88% 1,2 209 # H
PHOSPHATE. (ORTHO) (PPM)& 1,30 0.40 -0.B5 ~0.50% . #Hy 1,8 23,0 # e
" SULFATE (PPH)# - 76,0 74,0 79,0 79.0% He 2.4 22,4 + i
pH L + 9.1 8,8 8.4 8,5 #Hy 3.0 21,8 LS e
TEMPERATURE %0 20,5 23,00 21,4 2103 3.4 205 + e
4,2 21,5 ) e

e 48 2.4 + H

e 5.4 2.3 ¥ e

o000 20,3 + T

HE 646 21,3 # e

Table 13. Water chemistry and phycology, 3:00 PM, June 24, 1982.
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+ STATION 1 t © STATION 2 (11 STATION 1 +OSTATION 2 #me

H t e DEPTH T U T M0

WPTH IMETERSI® 0 2 5 T+ 0 2§ 748 NETERS OC PPN + o0 PRy s

NITRATE (PPM)% 1,40 1,00 0,60 1,80+ s 0.0 232 t i

ANMONTA (PPM)E 0,20 0.38 0.44 1.00¢ e 0.6 232 ' e

SILICATE (PPH)E 025 0,14 0.50. 0.90+ w12 24 ' ™

PHOSPHATE (ORTHO). (PPM) % 0,14.0.02 0.23 0.40% sy 18 224 ' e

SULFATE (PPM)® 95,0 100.0' 100,0 120.0¢ w24 22,5 + He

TEMPERATURE 0¥ 23.2 22.6 22,2 21.5¢ - S 300 225 + i

. He 36 205 [ e

[ CELLS PER NILLILITER TINES 1000 w42 2.5 + e

AKKISTRODESNUS CONVOLUTUS® 2 10 . 2. 0% He 48 2.4 ' He

CHLORELLA ELLIPSOIDER ¢ 38 8 B B¢ w54 22,0 N e

FRANCEIR SP. s 02 0 0 0 e b0 2.4 t e

SOLENRINIA RADIATA PO T B S | weob6 2.5 ' e
PALNELLA SP. + 2 00 o e
SCENEDESAUS ABUNDANS ¢ 0. .2 2 "
SCEHEDESNUS DINORPRUS ® .2 0 2 2 e
SCENEDESNUS QUADRICOUDR ¢ & 0 0 . e
TETRAEDRON NININGN 2 42 0 n» e
TETRAEDROK TRIGONUN F 0 0 2 9 T
TETRASTRUN BETEROCANTHUN ® 0 0 2 . 4 e
CHLANYDONORAS 5P, £ 06 42 o e
NISLOUCRIELLA PLARCTONICA®. - O 0 0 4 s
ARABAERA SP. P20 0 0 0x e
DACTILOCOCCOPSIS §P. #3428 . 4 14 . BT
AICROCYSTIS SP. W0 0 0% e
0SCILLATORIA SP. + 100 2 0 0+ e

NELOSIRA VARIANS O T N S e -

STEPRANGDISCUS SP, PEERETRINT R SR LT . e
CHRYSOCHRONJLINA SP, - &% 0 28 0 - 4% e
SYNNODINIVN SP. ¢ 2 2 .0 0 e
_ TOTAL CELLS 4 158 118 38 54 ™
TOTAL SPECIES/BENERA & 16 11 12 12+ : w

Table 14. Water chemistry and phycology, 11:45 AM, June 30, 1982.



* STATION | [ STATIﬁN 2 e STATION !

[ & STATION 2 #44
1] o ¢ DEPTH T DO # T 00 a
DEPTH (METERS)e¢ - 0 2 5 7+ 0 2§ Taee NETERS - °C PPN # oL PPN e
NITRATE (PPYE 0,50 1.80 1.00 0.50¢ 0.00 0,00 0,00 - ##. 0.0 231 + Hi
NITRITE (PPM)® 0,00 0,00 0.00 0,008 - - - - e 04 250 ' He
AMMONIA (PPM)® 0,25 0,23 0.48 0.60¢ 0,15 0.13 0.20 - s+ 1.2 22,9 t Hi
SILICATE CPPME 0,25 0,22 0.44 0.55¢ 0.13 0.17 016 -+ 1.8 227 t e
PHOSPHATE (ORTHD) (PPM)® 0.40 0.2 0.49 0.40¢ 0.3 0.16 0.25 - #¢ 2.4 2.7 * HE
PHOSPHATE TOTAL  (PPM)® 2.B0 1,30 . 1.60 1,508 0.43 0.48 1.50 - #¢ 3.0 226 + e
SULFATE (PPM)E 90,0 90.0 93.0 98.0¢ 75.0 65,0 75.0 - s 3.6 224 * e
oH + 8.8 88 87 &M - - - = o 42 20d t He
TENPERATURE (o0)s 23,1 227 2.4 22,08 240 .1 231 228 s A8 224 + He
e 5,4 22,4 & e
} # CELLS PER MILLILITER TINES 1000 e 50 222 1 i
ANKISTRODESNUS CONVOLUTYS®E 0 0 4 0¢ 0 0 2 O0#¢ b6 220 ' He
CHLORELLA ELLIPSOIBER % 10 & & 14 & 30 14 0w '
COSNARIUN SP. #0002 0 e 0 0 0 0
GOLENEINIA RADIATA 08 b 6 M0 10 1B & 0 e
KIRCHNERIELLA SP, 0 0 2 0 0. 0 0
PALNELLA SP, - £ 0 0. 0 08 0 .2 0 0
PEDIASTRUN SP. £ 0 0 0 #0000 0. 0
SCENEDESNUS ABUNDANS & 4 0 0 0+ 0. 2 8 0
SCENEDESNUS QUADRICAUDA +- 0 0 0 0¢ " 200 4 0 s
TETRAEDRON NIKINUN 0 0 0 0 2 10 4 .0
TETRACDRON TRIGOKVX - % 2 0 0- 0¢ 0 2. 0 0
TETRASTRUN HETEROCANTEUN + 0~ (0. 0. . 0s:. 0 47 0 0w
TROCKISCHIA 'SP, 0 0 T 0 0. 0 0w
CHLANYDONORAS SP. #9000 0 4 0 0. 0 0w
FISLOUCHIELLA PLARCTORICA® 0 0 "0 0 O & 0 (0w
PACTILOCOCCOPSIS SP. » 40 12 2. B¢ 146 44 -8 . 0w
SERISKOPEDIA SP, 00 0 0 0 S0 -2 0 0w
XICROCYSTIS SP. v 4 00 08 138 0 0w
NELOSIRR VARIANS ~ % 0. Q.. 8 2 0 2 - 2. 0
STEPHAKODISCUS SP.~ "% &6 20 M4 24 b 1B 30 0w
TRACHELONORAS SP. « 40 0 08 0 0 0 0
CHRYSOCARONULINA SP. . ¢ & & 2 0r & 4 B 0w
EXUYIELLA 5P, Cowo 0 0 b e 00 0 2 0
TOTAL CELLS P18 52 4 s 80 154 98 0 #me
TOTAL SPECIES/BENERA ¢ 9 & % 7+ 8 15 11 1w

Table 15. Water chemistry and phycology, 9: 154 AM, July 5, 1982.
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# STATION 1 e STATION 2 . & STATION { STATION 2 #4#

(1 ) 1 ae DEPTH T o LA 1)

DEPTH (METERS)#+ 0 2 H i [} 2 H Tees METERS °C. PPN ¢ oC PPN ##

- NITRATE ~(PPH)E 0,00 0,00 0,00 0.00% - - - - w00 24,2 + e
NITRITE (PPN)® 0,00 0.00 0,00 0.008 - - = - & 0,6 28,2 ¥ e
AMMONIA (PPM)® 0,38 0.37 0.45 0.45¢ - - - - w12 W2 1] Hi
SILICATE ' ) (PPM)® 0,23 0.22 0.25 0,55+ - - - - 1,8 U0 t e
PHOSPHATE (ORTHQ) . (PPM)# 0.2 -0.33 0.37 0.48% - - N AR 7L B A N ] t i
PHOSPHATE TOTAL:- (PPMMx. 0,41 0.41 1,22 0.74¢ - - - - #3000 23,4 1] He
SULFATE (PPM)® 95,0 92.0 87.0 91.0¢ - - - - o L6 208 R i
HARDNESS CALCIUN = (PPM)® 0,0 40,0 50.0 S5.0¢8 - - - - 4,2 34 ¥ (113
HARDNESS TOTAL (PPM)# 120,0 120.0 120.0 120.0¢% - - - - st 48 34 # i
FLOURIDE - (PP 0.8 0.8 0.8 0.8+ - - - - #5432 1] He
pH + 8,9 8.8 8.7 B.bt - - - - w50 228 $ e
TEMPERATURE (°C)e 24,2 24,0 23.4 22.7¢+ - - - - ¢ b6 227 # i
e 71,2 22.7 ) (113

Table 16. Water chemistry and phycology, 6:00 PM, July 12, 1982.
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+ STATION § - + STATION 2 i STATION 1 t STATION 2 se

L ) # . . ¢ DEPTH T 0+ T D0 1

DEPTH (METERS)#¢ 0 2 5 74 0 2 3 Tee¢ NETERS °C PPN @ oC PPN tae

pH ¢ 8.8 87-8.7 87t B89 8B 87 8b# 0.0 209 200 i

TEMPERATURE o P0# 23,9 23,6 22,9 22.7¢ 25.0 23.9 23.4 22,6 w06 . 23,7 2.0 .

. . L2 2.8 LI B i

# . CELLS PER MILLILITER TINES 1000 w18 26 3.9 )

ANKISTRODESKYS -CONVOLUTUSE 10 6 2 8¢ [ U | b#E 2.4 22 o 2%b Hi

CHLORELLA ELLIPSOIDER ¢ 2% 4 [} 6 18 8 2 bes 3,0 230 LN Hi

DIRCANTEGS SP. # 2 0 2 0 0 0 0 et 3.6 ZL0 LI Hi

FRANCEIA SP. 0 2 0 0% 0 0 0 0w 4,2 229 233 o

GOLENKIRIA RADIATA # b -4 [T 2 4 b 24 48 229 LIVAN Liid

KIRCHNERIELLA SP, & 8 0 90 0 14 4 8 0t 5.4 229 229 i

PALNELLA SP. ¥ 0 0 9 2 9 0 0 0tes 5,0 20.8 LI i

SCENEDESNUS ABUNDANS 10 2.0 4 9 0 2 0HE bb 207 LY} LA

SCEREDESHUS DINGRPRUS % 0 2 0 [ 0 0 -0 0w 7.2 £ 2%b i

SCEREDESNUS QUADRICAUDA % 0 0 0 44 2 0 0 2+ 7.8 LI a2
SCEREDESNUS PERFORATUS . 0 0 0 ¥ 9 4 0 2 1
TETRAZTR™E XIXTNIM * 0 2 2 0 0 4 2 2
TETREIRON TRISONDN - - 0 20 4 4 2 0 0
TETRASTRUN BETEROCARTRUN- # 0 0 0 0 0 4 2 0 ¢
FISLOUCRIELLA PLANCTONICA® 0 0 0 0 2 0 0 2 e
ARABAENAOPSIS ELENKINID 0 0 0 2 0 0 0 0 4
DACTYLOLOCLOPSIS SP. 40 2 20 3¢ 34 4 3 2w
RERISHOPEDIA SP, 100 0 L1 0 0 0 2 1
KICROCYSTIS SP. + [} 2 4 4 2 2 4 B aee
BIDDYLPHIA SP. # 0 0 0 0¢ 0 2 9 2 1
NELOSIRA VARIAKS # ) 2 4 24 [ 0 9 2
STEPRARODISCYS SP. t 2 100 10 22 2 B 4 b 4
TRACAELONOKAS SP. + 0 2 0 [ 0 0 0 2 1
CHRYSQUHRONULING SP. # 2 2 .0 0 2 0 0 0 s
TOTAL CELLS S 122 B4 4B 112% 102 1220 66 70 #e
TOTAL SPECIES/GENERA o011 14 g 1% 10 83 9 14

Table 17. Water chemistry and phycology, 6:00 AM, July 13, 1982,



STATION 2

73

et

[} e STATION ! + STATION 2 a4
. T ) ¥ . we DEPTH T 0+ T DD ae
DEPTH {METERS)&# 7¥ 0 2 3 Tese METERS °C PPN ¢ °C PPN e
NITRATE {PPM) # -0.00¢ 0,00 0.00 0,00 0,00 8¢ 0.0 =~ 255 2.9 i
NITRITE (PP E 0,008 0.00 0,00 0.00 0,00 ##¢ 0,6~ 25.4 . v - 26,8 e
AMMONIA © L (PPM)E ©0.95¢ 0.30.0.25 0.25 119 s+ 1,2 25,4 t 26,8 He
SILICATE (PPH) & 1,25¢ 0.40 0.40 0,60 1,40 +#+ 1,8 25,4 t . 26,8 e
PHOSPHATE (ORTHO) (PPM)# - 0.50% 0,16 -0.13 0.17 0.67 43¢ 2.4 249 + 248 HE
PHOSPHATE TOTAL  (PPM)# 0,80% 0.67.00.84 0,50 1.15 s8¢ 3.0 24,8 v 258 bidd
SULFATE . (PP -+ 70,0125.0 110.0 180.0 #¥¢ 3,6  24.5 25,5 i
HARDNESS TOTAL PPN)E T75.08 109,00 - - - 4,2 242 #25.4 H
FLOURIDE (PP & 0.7¢ 0.7 0.8 0.7 0.8#+ 4.8 239 + 250 i
H 4 8.6¢ 9.0 9.1 B.7 B.bh# 54 2.4 LI i
TEMPERATURE (°0)# 23.3% 26,9 26,8 25,2 2334 60 234 LA ) i
‘ ) b4 233 P23 1
e 1.2 & 2.2 i

Ht 1.8 v %2

" Table 18. Water chemistry and phycology, 6:30 AM, July 19, 1982.


http:0.67,.0.84

) L STATION t + - STATION 2 e STATION ! +  STATION 2. #44
] : + ' . 4 DEPTH - T o ¢ T D0 ew
DEPTH (METERS)## 0 -2 5 Tt 0 2 3 Tase METERS  Of PPN

-

+ o PPN #4s
NITRATE (PPH)® 0,00 0,00 0,00 0.00% 0.00 0,00 0.00 0.00 ##¢ - 0,0° - 30.0 e N2 He
NITRITE PPMYE. 0,00 0.00. 0.00 0,008 0,00 0,00 0.00 - ### 0.6  29.9° £ 29,0 e
AAMONIA C PPN 0,20 0.40 0,35 1.70¢ 0,53 0.50 0.40 1,85 em 1.2 275 KA H
SILICATE {PPH)E 0,40 0.43. 0.43°1,30¢# 0.35 0.40 0.42 1,30 #¢ 1.8 27.1 .7 e
PHOSPHATE (ORTHD) (PPM)® 0,05 0,05 0.05 0.07¢ 0,04 0.03 0.03 0.60 #s¢ - 2.4 2.8 2.4 e
PHOSPHATE TOTAL - (PPM)# 0.08 0.24 0.16 0,508 0,07 0.12 0.12 0.40 #4¢ 3.0 2685 t. 26,5 e
SULFATE {PPM)E- 90,0 80,0 80,0 80.0¢ 100.0 90,0 95.0 90.0 #ee. 3.6 263 v W2 e
oH % 9.0 89 8.6 1990 9.0 BB 80w 42 261 t 2.2 e
TENPERATURE ()% 30,0 27.1 25.8 23.0% 29.2 247 -26,1 22.8 s+ 48 255 26,0 e
) e 54 233 v 257 . Y
: # CELLS PER MILLILITER TINES 1000 we 50 - 232 t 34 Hy
ARKISTRODESNUS CONVOLUTUSs © & 0 0 . 2¢ -2 & 2 Q& bo . + 2.8 H
CRLORELLA ELLIPSOIDER &+ 6 2 2 0¢.= 4 '20 4 2 .72 T 227 o
CHODATELLA LONEISETA ¢ -2 0 0 0% 0 2 0 0w 7.8 £ 205 1t
FRANCEIASP. o 0 o0 2o 0kl 00 0 0 A
GOLENRINIA RRDIATA ~ & 0 2 2 2% 0 4 0 (e
FIRCANERIELLA SP. ¥4 0 0 8 40 b 4w
PEDIASTRUN SP. Ty 2 0 0 w0 0 0 0
SCENEDESNUS ABUNDAWS - % “12 00 2 ¢ 0 . 26 0w
SCENEDESAUS DINORPRUS . + - 4 . 0. 0 " 0¢ 0 2 0 0 2
SCEREDESNUS QUADRICAUZA- & -0 . 2 0. Q¢ 0 - 0 . 2 0w
TETRREDRON NIKINDY . & 10 2 0 2. .2 0k Bt
TETRAEDROK TRIGONUN v 0 0 2 2w 0.0 0 2
TETRASTRUN HETEROCANTAU = 0 0 2.0 0% -~ 0 0 0 0t
TREUBARIA SETIGERUY €0 2 0 0 2 0. 0. ham
CALANYDONOKAS SP. . #. b -0 0 08 0 2 0 0um
NISLOUCHIELLA PLANCTONICA®- "0 2 2 08 0~ 0" ¢ 0w
ANABAENR SP, € 0. 0 0 0 0 2 0 0w
ARABAEKAOPSIS ELERKINTI & - 0 2 -0 02 0 0 0 0w
DACTYLOCOCCOPSIS 8P, - # - 16 16 1B &% 20 3B 36 10 #re
NERISNOPEDIA SP. 4 0 0 0 0 0 b
RICROCYSTIS SP. 0.0 0 w20 0 0 A
0SCILLATORIA SP. £ 0 0 0 w2 0 0 0w
BIDDULPRIA SP. 09 2 0 T 0 0 0 0w
NELOSIRA VARIANS 02 2 0 0 0 0. 0 0w
STEPHARGDISCUS SP. 2 2 F w2 12 2 2w
EUBLENA SP. + 0 0 0 - 0 0 2. . 0ms
TOTAL CELLS P07 3 3% 32 40 8B b6 48w
TOTAL SPECIES/GENERA - - ¢ ~ 13 14 % - 9¢ 9 10 9 {1 w#s

Table 19. Water chemistry and phycology, 2:30 PM, July 27, 1982.



-
-

* STATION | * STATION 2 a8 STATION | STATION 2 ##4 -

i [ 1% DEPTH T D0 ¢ 1 M
DEPTH (METERS)®&® 0. . 2 5  7¢ ~ 0~ 2 5 .- Tess NETERS . °C PPN & - OO0 PPN st
NITRATE CU(PPMIE 0,00 0,03 0.00 0.00¢ 0,00 0.00 0,00 0,04 ¢ex 0,0 28,0 Wb e
NITRITE i (PP E 0,02 002 0,03 0.06%# 0,01 0.03 0,19 0.13#8¢ 0.6 207 ¥ 0.8 Hi
AMMONIA (PPH)E 0,40 0.50. 0,55 0.65¢ 0.40 0.45 0,52 0.48 8¢ 1.2 = 27,4 2.5 i
SILICATE (PPM)E - - - -k - - 0,70, - ¢ 1,8 2.5 2.4 i
PHOSPHATE (ORTHO) (PPM)® 0,11 0.15 0,11 0.11# 0,00 0.05-0,05. 0.1l #es 2,4 273 13 [T
PHOSPHATE TOTAL..  (PPM)® 0,35 -0,20 0.30' - 0.20¢ 0,35 0.30 ‘0.30 0.20 ##¢ 3,00 27.2 £ 2.0 1
HARDNESS TOTAL (PPM)® 120,0 120,0 120,0 110.0% 110.0 110.0 120,0 130,0 ##¢ 3,6 27,2 + 26.8 e
o + 8,9 8.8 8.8 8.8% 89 8% B.7 85 42 27,1 v %7 o
TEMPERATURE S P0# 28.0 27,5 27017 27.0¢ 28,6 27.4 26,46 26.0 #% 4.8 27,1 € 26,6 - e
: . . e 5.4 27,0 & 25.0 HE
: ] CELLS PER MILLILITER TIMES 1000 ) se 50 2.0 26,0 [
ANRTSTRODESKUS CORVOLUTUS® 0 2 0 & 2 -2 b bew b4 20,0 26,0 Hi
CALORELLA ELLIPSOIDEA. &+ 12 38 & & 0 2 4 0# 1.2 ¢ 239
CRODATELLA LONGISETA  # . 0 0 0 - 0¢ 0 0 0 2 7.8 3.2 e
COSHARIUN SP. £ 0 2 0 0 00 0
FRANCEIR SP. 0 0 0 2 0 2 2 0
GOLENKINTA RADIATA #0042 & 0 0 0 0um
KIRCHNERIELLA SF. 0B A4 b 8 0 0 10 2
SCEMEDESNUS ABUNDARS ~ + & 2 0 0+ 0 2 . 0 0
SCENEDESNUS DINORPRUS # 0 0 0 2 2 0~ 0 - 0 st
"SCENEDESHUS QUADRICALDA + - 2 0 0 2 0 0 0 0w
TETRAEDROK RIKINUN £00 0 2 0 2 0. 4 4
~ TROCRISCAIA SP. £ 00 2 0. 0 0 .0 2. -0
CHLANYDONORAS SF. F 00 2 b & 0 0 0 0w
VISLOUCRIELLA PLANCTONICA® 0 0 2 0¢ 2 2 0 0w+
BACTYLOCOCCOPSIS. SP. ¥ 020 200 3 2% 14 038 18 s
-RERISNGPEDIA SP. £ 00 0 0 o0 0 0 0 2
NICROCYSTIS SP. 02 8 0 0 0 0 0 0w
OSCILLATORIA SP. #0.2 0 8 1B 4 B B fhawm
NELOSIRA UARIANS 002 A 0 M0 0 2 Y
STEPAARODISCUS SR, 00 0 -0 c0& o 20 2 8 e
PENATE TIATON 0 0 .2 w0 0 0 0w
EUGLENA SP. £ 0 .0 4 200 0 0 0
TRACRELONORAS SP. 00 0 -0 0. 0. 2. 0 - 0w
CHRYSGLHRONULING SP. F00 0 0 M 0. 20 0 0w
SYNRSDINIUN P, 200200 0 B 0 0 0 2
TOTAL CELLS + 5 98 5S4 Q0% 42 38 B4 4B #m
TOTAL SPECIES/BENERA ¢ 9 11 10 7010 10 B e

14

Table 20. Water: ,Chemistry and phycology, 10:40 AM, August 2, 1982.



# STATION 1 * STATION 2 He STATION { STATION 2 &

+ +
" ot st DEPTH T DD ¢ T M
PTH METERS) 0 2. 5 o7& 0. .. 2 5 e METERS °C PPN+ OC PPN e
NITRATE - (PPM)E 0,00 0,00 0,00 0.00¢ 0.02° 0,00 0.00 0.00 s#+ 0.0 - 26.4 + 2.8 t
NITRITE IPPMIE 0,00 0,00 0,00 0,018 0,02 0.00 0.00 0,05 ##¢ 0.6 24,2 & 2.8 H
ANMONIA C(PPMYE 0,30 0.400,35 0.30¢ 0,407 0.40 0,40 0,60 eet 1.2 252 ot 268 "
SILICATE “(PPMIF 0.80 0,85 0.85 0.90¢ 0,80 0.85 0.B0 1.40.%+ 1.8 26,1 t 27 o
PHOSPHATE (ORTHQ) (PPM)® 0.05. 0.04 0,02 0,05¢ 0,03 0.03 0.04 0.23 ##e -2.4 25,3 + 2. t
PHOSPHATE TOTAL . - (PPMI¥ . 0,40 0,30 0.30 0.25% 0.45 0.45 0.45 0.70 ##¢ 3.0 26,2 + b e
SULFATE . {PPHY® 100.0 85.0 '85.0 100.0¢ 90,0 110.0- 90.0 80,0 ##r 3.6 261 + 2. ol
HARINESS TOTAL - -.(PPM)®.110,0°120.0 120,0 120,08 120.0 110,0-120.0 120,0 ##¢ 4.2 26.0° 2. #
pH ‘ + 8.9 8.8 8.8 8.8 9.0 9.0 B89 Ssme hE 260 2t i
TENPERATURE L IO0)E 26,40 2,1 28,0 257 26,8 26,7 26,6 25.3 4% 54 25.9 + 258 s
. » \ w60 258 ¢ 255 Hi
ok CELLS PER NILLILITER TINES 1000 e b6 t 253 Ht
AKRTSTRODESNUS CORVOLUTUSY 4 . 2 0 10 2 6 28 72 t 253 e
TALORELLA ELLIPSOIDEA. % &~ -6 4 0 26 4. 10 B 7.8 + N2 e
FRANCETR SP. ‘ £ 0 2 0 0r 0. 0 0 0w - : o
GOLENKINIA RADIATA . %+ 8 0 0 0¢ 12 4 b Aam
RIRCHNERIELLA S, & 0 4. 0 & 14 b 12 b
SCENEDESNUS ABUNDAKS ¥ 0 b 0 0¢ 0 0 0 2w
SCENEDESNUS DINORPGUS # 0 0 0 2 .0 0 0 04
TETRAEDRON NININDN £ 00 0 0 e 0 & 0 2
TETRACDROK TRIGONUN ¢ 0 0 -0 0 0 0. 0 Aam
TROCAISCAIA SP. £ 0 0 0 om0 0 0 O
CHLANYDONONAS SP. 008 0 0 02 b 0 0me
FISLOUCRIELLA PLANCTONICA® 0 ~ 0 0 ¢ 2 4 2 O
AKABACRAGPSIS ELERKTNII +. 0 0 0 0x 0. 2 0 0w
CMACTILOCOCCOPSIS SP. ¢ b b 2 12¢ %0 42. 30 28w
NERISKOPEDIA SP. €00 0 0 0 0 0. s0ms
* NICROCYSTIS P, £ .00 0 0. 0e 0 B 0 - 0w
QSCILLATORIA SP. 0 100 0 0 18 2% 0 0w
“NELOSIRA VARIANS £ .02 0 0 0 0 0 0 0w
PERATE DIATON £ 00 2 0 o 0 0 0 0
EUBLENR SP. # [ 0 0 2 2 2 [ 0 ¢
GYMNOBINIUN SP. 0 0 0 e 2 0 -0 Dwm
T0TAL CELLS 80 I3 8w 178 122 b U2
- TOTAL SPECIES/GENERA ¢+ ~ 7 B 3 5 100 12 & Fem

Tablev21, Water chémistry and phycology, §:00 AM, August 10, 1982.



o STATIOND o+ STATION2 . e STATIN! ¢ STATION 2 ¢
- W . ‘ e DEPTH T 0 ¢ T D e
DEPTH (METERSI® 0 2§ “ 7% 0 2 5 - Jese METERS OC. PPN & o0 PPN et

'-.

-
-

NITRATE “- . (PPM)® 0.00 0,00 0.00 0.00¢ 0.00 0.00 0.00.0.00 ##¢ 0.0 28.1 R He
NITRITE (PPMIE 0,00 0,00 0,00 0,008 0,00 0.00.-0,00 0,00 ##% 0.6 28,1 2.7 e
ANMONIA : {PPM)® 020 0.10 .0.25 0.30¢ 0,25 0.25 0,35 0.59. ¢, 1.2 274 2.5 W
SILICATE - (PPM)4 1,00 1,20 1,10 1,108 0.90 1.10° 1,10 "1.50 #4¢ 1.8 26,7 26,3 e
PHOSPHATE -(ORTHOY . (PPM)#*-0.03 0,20 0.02 -0.02¢ 0,03 "0.12 0,02 0.02 %% 2,4 25,4 t 2.3 1Y
PHOSPHATE TOTAL - .(PPM)# 0.20 0,40 0,20 0.22¢ 0,30 0.20 0.20 0.23 ##¢. 3.0~ 26,3 O3 e
HARDNESS CALCIUM -~ (PPM)® 50,0 ' 50.0 50.0 .50.0¢ §0.0 50.0 50.0 50.0 +e. 3.6 = 26,3 2.2 e
HARDNESS .TOTAL - (PPMI# 115.0 120,0.120.0- 115.0¢.120.0 120.0 120.0 120.0 ##¢ ~ 4,2 ~25.2° £ 261 HE
o o CE 9.2 9.0 8.8 87¢ 9.3 8.9 8.8 87w 48 2.2 ¢ 258 e
TEMPERATURE (°0)# 28,1 9.3 26,2 26.1¢ '28.0° 25,3 25.9 25.4 ##¢ 5.4 26,1 .25 )
' : : ' : L HE B0 2601 £ 255 (1]
s #  CELLS PER MILLILITER TINES 1000 e b6 5.4 t
ANKISTRODESNUS CONVOLUTUS: 2 4 & & . 2. 8 "0 . 0w 7.2 t . 25.0 e
CHLORELLA ELLIPSOIDER % 4 0 & &% & & 10 bess 7.8 .5 T oEm
CHODATELLA LOKGISETA ~ & 0 -2 -0 26 0 .0 2 0
- DIACANTHGS SP. 00 00 0 0 4 0 -0 0w
FRANCEIN 8P, #0002 0. 0 0 0 0 0w
§OLERKINIA RADIATA .00 2 b6 ¢ & 0 2 0
RIRCHNERIELLA SP. b0 1B b b 2w
PALNELLA SP.. €27 00 0 0 0 0 0w
SCENEDESNUS ABUNDANS .+ 2 "0 0 M 0 4 0 0
SCENEDESNUS DIMORPRUS' €. - 0 0. 0 . 0 2 -0 0 0
SCENEDESNUS QUADRICAUDR % "2 - 0 2 08 0 0 0 -0
TETRAEDRON NININDN B0 0 2 0w &0 0 e
TETRAETROR . TRIBONUN 0 0 0 .02 0 0 e
" TREUBARIA- SETIGERDN L T T SR ST I T A 1T
TROCHISCAIA SPL - £000 0 0% 002 0 0
CHLANYDONONAS SP, €00 b 0. 08 16 B 0 0 e
ARRBAENA SP, &0 00 0 0k 2 7000 0
PACTILOCOCCOPSIS SP. & 90 86 . 26 308 104 A6 32 20 sk
NELOSIRD VARIANS 0028 2 a2 0 0 0
STEPRANODISCUS SP. € 900 0 0k 0 0 0 2um
TRACHELONOKAS SP. F0000 0 08 0 0 2 0
SYNNODINIUN. SP. £00 0. 0. 0 0 0 2 0
CTOTAL CELLS 1100 106 60 b4k 154 7B 52 32w
P08 7 9 112 T 7 b

TOTAL SPECIES/GENERA

Table 22. Water chemistry and phycology, 1: IS‘PM, August 17, 1982.



S STATION® " STATION 2~ 4 STATION 1

-

STATION 2.~ &1+ -

" + e DEPIH T 0. ¢ T 00 a4
MPTH METERS)®E- 0. 2. § 7¢O 2§  Tasw METERS °f . PPN ¢ o PPN aae
NITRATE C(PPM)E 0,00 0,00 0,00 0,008 0,00 0.00 0,00 0.00 #.¢ 0.0 205 75 + 277 1.3 a
NITRITE CPPMYE 0,00 .0.00. 0.00 -0.00¢ 0,00 0.00 .0,00 0.00 4% 0.6 2.1 7.1 # 20,0 7.8
ANNONIA {PPM)® 0,50° 0.60 0,70 0.70% 0,60 0,90 0,70 3.00 ##¢ 1.2 268 5.8 ¢ 26,4 A2 4
COGILICATE (PPMI® 1,00 1,00 100 1,10%. 1,00 1,00 1,00 2,00 ##¢ 18 26,7 4B . 264 Tl e
. PHOSPHATE (ORTHD) (PPM)E 0,10 0,15 0,10 0,056 0.04 0.08 0.50 0.80 #&¢ 2.4 285 3.6 ¢ 203 2.8
PHOSPHATE TOTAL (PPM)® 0,50 0.40 0,40 0.45¢ 0.75 0.40 0,45 1.60 #s¢ 3.0 265 3.5 & 26,1 2.7
DISSOLVED OXYEEN (PPM)® 8.5 'S5.4 . 3.4 3.5% 8.3 3.5 2.2 0.2 % 6. 264 3.4 % 260 2.5 #
oo 9.2 9.0 8.9 8.9t 9.0 B9 8.8 B.lser 42 2.4 31+ 26,0 2.0 e
TEWPERATURE (%)% 2.5 26.7 26.3.26.4% 27.7. 26,4 26,0 24548+ &8 263 2% ¢ 260 LB
T S 54264 310 29 L4
, & CELLS PER MILLILITER TINES 1000 1 4,0 286 0.3
ANKISTRODESNUS CORVOLUTUS® 0 2~ 4 - 0¢ 2 2 - 0 2w b4 P45 0.2
CRLORELLA ELLIPSOIDEA ¢ & 4 & -~ 22 0 & 4 ham 1.2 0 WE 01
[HODATELLA LONGISETA % 4 0 0 2% .0 0 0 0w 7.8 v O3 0.0
CGOLENRINIA RRDIATA. - - 4 - 20 12 18 1% 0 . & 4 0 ' .
RIRCHNERIELLA SP. k20 6 0 0 0 0. 2
SCENEDESNUS ABUMDANS & -0 2 2 . 0¢ 0 O . 4. Omr
- SCENEDESNUS QUADRICAUTA ® - 0 0 2 0t 0. 0 0 2w
SCEMEDESNUS PERFORATUS . -~ 0 2 . 0~ 0¥ 0 0 0 0w
TETRAEDRON MININDN & 2 0 0 0+ 2 0 2 2
TETRAEDRON TRIGONUN -+ 2 © 0. 0 0& 0 0.0 O
TREUBARIA SETISERUY © & 0 C07 0 04 0T 0 2. 0w
TROCRISCAIA SP. 0 40 0 0 0 0 0 2w
" CHLANYDONONAS SP. P00 0 0 0r -0 4 0 D
FISLOUCKIELLA PLAKCTORICA® 2. 2 0 -0¢ 2 0 2 Q&
ANABAENAOPSIS ELENKINII %- - 0 0 "0 ~ 06 -2 © b 0 0w
DACTYLOCOCCOPSIS SF: ¥ 28 0 . B Bk 6 0 4 bas
NERISKOPEDIA SP. + 8 0 0 0. 0 0 0 b
OSCILLATORIA SP. T 12 12 18 % 0 0 0 0w
BIDDULPAIA SP. P00 0 0 0 2 0 0 0.
NELOSIRA VARTANS + 08 4 h ;2 & b DmE
STEPRARODISCUS SP. 42 0 W00 -0 0
PENATEDIATON & 0 0 2 w0 0 0 0
EUGLENR SP. _ 00 4 0 w2 0 0 0am
CHRYSOCHRONULINA SP. . ¢ 0 0. 0 - O0¢ 4 4 4 Oum
“ GYNNODINIVN SP. £.00 0 2 0 0 0 0 0
TOTAL CELLS £ 0100 52 70 S 24 M .30 20w
TOTAL SPECIES/GENERA ¢ 12 12 11 & 9 7 10 7

HE

Table 23. Water’ chemiétr"y and phycoiogy, 12:30 PM, Ai,lgust 26, 1982.



s STATINT s STATION 2 C e STATION 1

¢ +  STATION 2 ##4
1] ] st DEPTH T 00 ¢ T 00
DEPTH (METERS)#¢ ~ 0 2§ . 7+ 0 2 - § Texs METERS ©°C PPN + o PPN a4
NITRATE (PPU)E 0,00 0,00 0,00 0,008 0,00 0,00 0.02 0.00 ##+ 0,0 255 &b ¢ 2.3 1.5 we
NITRITE (PPM)E 0,00 0,03 0.00 0,008 0,00 0,03 0.00. 0,00 ##& 0.6 263 &1 & ~ 260 67w
ANNONTA (PPME 0,80 0,60 1,20 1.50% 0,30 0.35 1.20 3.50 ##+ 1.2 258 47 ¢ 258 5.8
SILICATE (PPM)® 1,40° 1310 110 1,30+ LO0 110 .20 L0 ®# 1B 257 L7+ 257 A5 e
PHOSPHATE (ORTHO) (PPM)&. 0.5 0.05 0.11 0.15¢ 0,03 0.03 '0.15 0.40 ##¢ . 2,4 253 0.8 # 254 3.5 ¢
PHOSPHATE-TOTAL - (PPM)® 0.45 0,70 0.70 0.80¢ 1,30 0.80 0.70 1.60 ##¢ 3,0 252 0.6 # 255 1.7 s
DISSOLVED DAYGEN (PPM)E 6,8 3.7 0.4 026 7.5 A4 0.7 044 3.6 2501 04 ¢ 255 0.8 #m
HARDNESS CALCIUN- (PPM)e 50.0 '50.0 50.0 50.0¢ 50.0- 50,0 50.0- 50,0 ##¢ 4,2 25,0 0.4 . ¥ 25,3 0,7 ##
HARDNESS TOTAL ~ (PPM)# 120,0 120.0 120.0 120.0% 120,0 120.0 120.0 120.0 ##¢' 4.8 250 0.3 + 252 0.4 &
pH 9.1 8,9 B.7 8.6¢ %1 8.9 B.6 Bk e .54 250 0.3 & 252 0.5
TEMPERATURE (0% 25,5 25.7 25.0 4.9+ 2.3 25.7 25.3 24.B#x¢ 50 249 0.2 # 250 0.4 s
) HE b6 + 24,8 0.4 ¢
t CELLS PER MILLILITER TINES 1000 w12 b 248 0.3
ANEISTRODESNUS COKvOLUTUS: O 2 2 0x 0 2 0 2 1.8 r Wb 0.3
‘CALORELLA ELLIPSOIDER + 4 8 4. & 10 16 10 0 s :
CHODATELLA LOKGISETE & 0 6 6 8 0 0 0 0w
PIACARTAOS SP. 0 0 0 - 06 4 2.0 0w
FRANCEIR SP. £ 0 0 0 .0 2 0 0 0w
GOLENEINIA RADIATA L T S T 1SS U N SN BN R 1
KIRCHNERIELLA SP. £ 0 2% 0 08 0 0 0 2w
PEDIASTRUN SP. £ 00 2 0 "0 0 0 0 0
SCENEDESNUS ABUNDANS %+ 0 4 2 08 0 0 2 - 0
SCENEDESHUS DINORPHUS & 0 - 2 0 0t 0 0 0 0w
SCENEDESHUS QUADRICAUDA % & 0 0 0 0. 0 2 2
SCENEDESHUS PERFORATUS "+ 0 4 & 22 0 0 0  0#s
TETRAETRON RININUN PR T R BT Y SR S B
TETRAEDRON TRIGORUN £ .2 0 0 -0 0 0 0 0w
TETRASTRUN WETEROCANTHUN & - 0 0 ~ 14  OF 0 « 0 0 0
TREUBARIA SETISERUN £ 0 -2 0 0 .0 0. 0 0w
TROCAISCHIA SP. £ 0 0 0 0 0 0 2 0
CHLANYDONONAS SP. £ 0 0 0 2% 0 2 0 0um
VISLODCHIELLA PLAKCTONICA® 4 0 2 0 2 0 2 0w
AKRBAENA SP. & 02 0 0 0 0.0 0 0w
ANABAENAOPSIS ELENRINII + - 0 12 2 4% 12 2 &  2em)
BACTYLOCOCCOPSIS SP.  #  t4 20 2 4 16 4 20 b
NERISHOPEDIA SP, £ 6 0 0 0 0 0 4 0w
RICROCYSTIS SP. £ 0 2 2 0 0. 2 70 0
0SCILLATORIA SF. .00 0. 4 0 0 20 4 4
NELUSIRA VARTANS P10 28 B 126 14 10 8 2
STEPRANORISCUS SP. 0 8 b 2% & 2 0 0w
PENATE DIATON s 0% &4 & 2 0 0 0 0
EUSLENR SP. £ 6 0 0 0 0 0 0 0w
CHRYSOCHRONULINA GP, % 2 0 0 0& 0 0 0 0w
TOTAL CELLS B4 140 92 b0r T8 70 b4 2b #mk
TOTAL SPECIES/GENERA ¢ 12 17 14 1t& 10 12 {1 - § aes

Table 24. Water chemistry and phycology, 11:00 AM, August 31, 1982.



-
-

+ . STATION{ ‘ STATINZ e STATION + o OSTATION 2 am
L xS . s8¢ DEPTH T . D0 & T DD e

DEPTH (HETERS)‘" 0 2 H 7t 0. 2 5. Ta METERS °C PPN ¢ - OC PPN - s

NITRITE (PPMIE 0,00 0.00 0,01 0.01¢ 0.02 0,01 0,01 0,01 #4400 29.2 144 & 205 133 em
ANMONIA - (PPM)E 0,70 0,70 1,30 1.30¢ 0.50 0,50 0.90 0.90 ex¥ 0.6 29,2 15,2+ 28,6 146 e
PHOSPHATE TOTAL . (PPM)® 0,05 0,20 0.10 O.11s 0.03.0.07 0.03° 0.15 ##% 1.2 284 12,9 ¢ 28.5 14.8 m
DISSOLVED OXYEEN  {PPM)® 144 111 2.8 1.3+ 13,3 (h6 1.1 07 ¢ 18 2.3 11 ¢ 282 {hé e
" TENPERATURE . (°0)¢ 29,2 20,3 25.9 25.6+ 28.5 28.2 26,2 256 3¢ 2.4 264 8.4 ¢ 2.3 7.5 em
S o #e 300 26,2 5.3 ¢ 26,5 5.4 e
. ¢ . CELLS PER NILLILITER TINES 1000 - 360 %0 4B ¢ 2.5 34
AKKISTRODESNUS LONVOLUTUS® -2 2 ek 2 0 . 0 0d4m 42 26,0 37 ¢ 264 33 am
©CRLORELLA ELLIPSOIDEA "+ 12 0 - 6 ‘8 12 10 4  4em 48 258 28 ¢+ 260 11 e
GOLEKKINIA RADIATA £ 4 0 2 8 0 0 8 o2& 54 257 22 + 258 0.9
KIRCANERIELLA SP. CE B0 126020 120 10 0#r b0 2540 L3¢ 256 07 #
SCENEDESAUS ABUNDAKS . & . 0 "0 0. 0k 2 . 0. 0 O b 256 0.7
SCENEDESNUS DINORPRUS - 0 0 . 0 22 0 0 0 Qe 7.2 254 0.5 e
SCENEDESNUS QUADRICAUDA + -0 -0 -0 2 2 0. 0 Q& 1.8 e 253 05 e
SCEREDESNUS PERFORATUS . ¢ 0 2 2 08 0 0 4 0w :
TETRASTRUN NETEROCANTHUN-®. 0 0 0 28 0 0 0  12%&
CHLANYDONONAS SP. 00 6 2 0. 0 0 0w
ANADAENAOPSIS ELENKINII % 10 4 2 0¢ 00 7 2
DACTYLOCOCCOPSIS P, ® 30 18 14 12¢ 2 & 4 lbem
OSCILLATORIA SP.. 4 16 0 0 0 0.0 0
NELOSIRA YARIANS 402 82 b 0 4
STEPHANODISCUS SP.- .+ 2 0 .0 _0¢ 0 0 0 . Qe
PENATE DIATON £ 00 2 0 LW 0 0 0 0
EUBLERR SP. #0000 0. 0 0 0 2 0
CERYSOCHRONULINA SP, % 0 "0 .0 08 0 0 - 2 -0 04
EYNRODINIUN SP, 2020 0 0 0 0w
TOTAL CELLS 074 5B oa0e 42 U3 3 40 e
TOTAL SPECIES/BENERA ¢ 10. 8 8 % (7 © 5 7 b

Table. 25. '.wa‘.t_er cchemistry and _phyqdlqu","_4,:‘30 PM, September 7, 1982,



+ STATION { * STATION 2 ter . STATION |

[ ~#  STATION 2 +
o L } ' + . . ¥ DEPTH- T 0 ¢ T
DEPTH. (NETERS) ## 0.2 5 7¢ 0.2 § . Tesé METERS O PPN ¢ oC " PPM
NITRITE Co L (PPM)E 0,02 0,02 0,02 0.01% 0,04 0,02 0,04 0.04 #:¢ 0,0 24,0 1.8 ¥ 239 ‘9.
DISSOLVED OXYGEN - (PPMI® 11,9 2.5 1,2, L.2¢ 9.6 3.0 - 1.3 0.8 ese 0.6 282 12.3 & 239 9.1
TEMPERATURE - (°0)# 24,0 23.2° 23.1 23.1% 23.9 23.3 23.0 23.0 s 1.2 23,2 3.2 + 3.5 5.1
i - . ) e 1,8 23,2 25 ¢+ 233 3.0
£ CELLS PER MILLILITER- TINES 1000 He 2,4 3.2 1.8 ¢ 232 23
ANKISTRODESNUS CONVOLUTUS® () 2 2 2t 8 0 9 A 300 231 L3 21 LT
CHLORELLA ELLIPSOIDER ¢ [ 4 6 10# & 12 10 f2# 3 232 L1+ 2 LS
COSNARIUN SP. L] 0 [} 0 0% 2 0 0 0#¢ 4,2 231 1 ¢ 231 LS
DIACANTHOS SP. - - + 0 0 [ 0 0 4 0 48 231 L1+ B0 13
GOLEXKINIA RADIATA £ 10 24 4 0 2 2. 4w 540 2410 L1 o+ 0012
- KIRCANERIELLA SP. 10 0 4 4 0 18 - 4w 5,0 231 L1 % 230 1.0
SCEREDESAUS ABUNDAKS - & 0 4 4 [ 2 0. 2 24 bb #0250 0.8
SCENEDESAUS DINORPRUS - [ 0 0% [ 2 0 ##¢ ° 7,2: + 0008
SCENEDESNUS QUADRICAUDR & 0 20 0% 2 0 0 0#t 7.8 22,903
. SCENEDESHUS PERFORATUS 0 2 0. 0% 0 0 4 [0
TETRAEDRON NIKINUN * 0 2 ¢ 0 0 0 2 11
TETRAEDROK TRIGOKUN = 0 0 0 2 2 2 2 0 #3¢ .
“TETRASTRUN HETEROCANTRUN # 0 0 2 0% 0 0 0 0 ##1 \
TREUBARIA SETIGERUN * 2 0 0 2 0 2 0 0 &
" TROCRISCAIA SP. - * 0 0 0 0 2 .0 0 0 1
CRLANYDONONAS SP. ] 8 [ -] 0% 0 0 [ 0 42
NISLOUCHIELLA PLANCTORICA+ 0 0 2 0 0 0 .0 0 s
- BKABAEKA SP. t 0 0 18 84 00 0 0 #2d
AKABAENAQPSIS ELENKINII % . 2 9 2 0 0 4 0 &
DALTYLOCOCLAPSIS BF. . & 28 4 16 28 16 12 12 2B #m
“MERISHOPEDIA SP. 0 0 0 0 0 0 8 B 43
KICROCYSTIS SP. L 0 2 12 2% 2.0 0 4 see
OSCILLATORIA SP. - + .0 -8 0. 20 0 4. B 14
NELOSIRR VARIANS . &8 12 2 1% 8 3 8 b #E
STEPRANODISCUS SP. . 0 9 oo 2.2 0 28
. PENRTE DIATON .- + 0 4 0 4 0 2 10 0 &
" EUGLENR SP. L] 0 0 0% [d 4 4 0 #
TRACRELOHOKAS SP. ¥ 2 0 2 0% 000 0 #2e
CHRYSOCHROMULIKR 8P, £ 0 0 2 [} ¢ 0 0 0 #ex
TOTAL CELLS - #0138 48 82 1208 D6 A6 98 94 see .
13012 15 4 12 10 15 13 M

TOTAL SPECIES/GENERA-

o

Table 26. Water chemistry and phycology, 5:00 PM, September 17, 1982.
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S STATIND . & STATION 2 we.  STATION© & STATION 2 4
L t o e DEPTH T ¢ T. 00 w4
DPTH METERS)S® 0 2 5 7e 0 2 5 Ter WETERS °C PPN % L PPN am

NITRITE. (PPME 013 0.3 0.13 0,148 0.12 013 0.12 81t

‘ 0.13 0.12 0.0 204 800 % 20,0 7.8 #e
CAMMONIA T (PPMIE 0,300 0,33 0,35 0.40¢ 0,31 00,33 0,39 0.37 #a 0,6 - 20,2 Bl - 20,0 T4 e
SILICATE PP 0,00 0,00 0.00 0,008 0,00 0,00 0,00 0,00t 1,2 19.5 7,5 ¥ - 19.4 5.8
PHOSPHATE (ORTHO) (PPN) 0.15 0010 0.10 0,108 - 0.14 0.10- 0,10 - 0.11 ##¢ * 1,8 19,3 6.8 & 19.2 5.2 1
PHOSPHATE TOTAL  (PPM)® 0.30 0,23 0,30 0.40¢-0.30 0,23 0,23 0.23 4% 2.4 192 6.0 ¢ - 19.1 4.
SULFATE PP+ 80,0 80,0 80,0 -50.0# 80,0 BO.0 BS.0. 5.0 ¥ 30 - 9.0 5.5 & 190 44w
DISSOLVED OXYEEN (PPM)¥ 7.9 4,8~ 4.4 428 7.7 5.1 3.7 ‘3.5 L4 15,06 S0 ¢  19.0 42
FLOURIDE CPEME 0.8 0.9 CB 0.88 0.9 0.9 0.8 T e 42190 A8 ¢ 1.0 42 e
P T B9 GB BB B¢ 8.9 BT BT AT 48 190 48+ 190 40w
TEMPERATURE - 004 20,4 19,3 19,0 19,08 20,07 19,2 190 18,9 44 5.4 990 44 ¢ 19,0 3.8
o : ) Ceae 400 19,00 42 v 19,0 - 3.8
S ' CELLS FER ¥ILLILITER TINES 1000~ - weobb U R R AT
ANKISTRODESNUS CORVOLUTUS® '8 12 6. 20 12 B 0 & 7.2 189 L6 e
. CRLORELLA ELLIPSOIDEA ¢ B~ 4 '8 18 & 6 & 1b#se 1.8 19,0 21 e
COSHARIUN 5P, N TR TR T SN R R ! 1 R
DIRCANTHOS SP. - &+ b & 0 08 0 0.2 04w
GOLENKINIA RADIATA -~ & 4 ~ 0 2 . 0¢ 0 B 2 2
RIRCANERIELLA SP. €020 12010 & 8 1 2 2
SCENEDESNUS ABUNDANS. . &+ & 2. 8 0¢ 12 .2 2 2w
SCENEDESNUS DINGRPAUS ~ %~ 2 0 0 0¢ .2 0 0 0 wme
SCENEDESHUS INCRASSATULUS: . 0. 0 "0 . 0¢ -12-:0 0 04
SCENEDESKUS QUATRICAUDA- % 6. - 4 20 0% & 2. 0 0w
SCENEDESNUS PERFORATUS - %~ 8 20 {2 2% 0 2 ~. 0 - - 248 -
TETRAEDRON NININON  ~ % -2 0 2° 0& 4 0 0 et
TETRAEDRON TRIGONUR. - . & . 2 -2 &4 ~2¢ 0 10 4 2w
TETRASTRUN RETEROCANTAUX.% . 200 0 0 ~ 0 8. 8 0 0.
TREUBARIA SETIGERUN . & 2 0 0 .0k 0 0 0 O e
CHLANYDOMORAS 8P, - +.- 0 "0 "0 -~ 0¢ 0. & 0. 0
, " NISLOUCAIELLA PLARCTONITAY .0~ "2 0 .28 2 0° 0 -0 s
TUUUTUCRNABAENA SR v E 0 M 4 0.8 I 0 0
. DACTYLOCOCCOPSIS SP.. - % 22 3b 3B 3 42 M- 3B 324w
- NERISKOPEDIASP, 7 % 0. 0 .0 ¢ 0 B 0. 0 m
NICROCYSTIS 8P, - 0200100 0 5 8 2 2w
0SCILLATORIA SP. £.8°20 6 0% 0 0 0 0w
BIDBULPHIA 5P, 0 0 2. B 0 -2 2. 0w
NELOSIRR VARIANS % 24 82 38 14 {8 {6 12 2em
STEPRANORISCUS -SP: t12 M 8 g 20 4 8 18w
TABELLARIASP, - &0 .0 0 4 0 0 0 0
PENRTE DIATON 00 0 0 0 20 0 0w
EUBLENA SP. 02 00 2 0w 0 0 0 04w
TRACRELONONAS SP. F0 0 0 2 0 & 0 0w
CHRYSOCHRONULINR SP. % 0. .0 2 4 0 0 2 0 #x
SYNNODINIUN SP, 00 0 e 2 0 0 0w
" TOTAL CELLS - £ 150 248 174 108% 168 172 98 104 sxx
" TOTAL SPECIES/GENERA ¥ 19 15 7 1% 47 19 12

JIREL LN

HE

HE
COERE

" "Table 27. Water chemistry "avnd'ph‘ycol'u'gy, 12:45 PM, October 27, 1‘982.‘ B



-
e

4 STATION t + STATION 2 (i STATION t . ¢ STATION 2 #ss
+ + ' 4 DEPTH . T 0 T 00 ke

DEPTH (METERS)®® 0 2 S 7 -0 2 °§ Tast KETERS- °C  FPM 4 o PPN sek
ANMONIA (PPMI® - 0,35 °0.35 0.45 0.45¢ 0.50 0,50 0.55 0.55#¢ 0.0 14,0 12.8 .+ 14,0 120 s
SILICATE (PPE 1,40 1,20 0.15 1,508 1,20 -1.40 1,30 1.50 ##¢ 0,6 ° 13.4 13.0 # 12,0 123 e
PHOSPHATE (ORTHO) (PPM)# 0.09 0.03 0.04 0.04¢ 0,01 0.03 0.03 0.04 ### 1,2 117 112 &  11.4 9.4 &8
PHOSPHATE TOTAL  (PPM)® 0.13 0,12 0.15 0.15% 0.13 0.11 0.14 013 ##¢ 1.8 11,5 10.2 &  {1.3 6.4 #&t
DISSOLVED OXYEEN ~(PPM)® 3.9 3.3 207 2,04 3.7 2.5 2.0 L7 e 2.4 (1,5 9b ¢ (1.2 1.5 e
H + 8.7 85 83 83 8.7 8.4 8.2 8. ## 30 (14 87 11,2 7.3 e
TENPERATURE (0% 20,4 19,3 19,0 19,08 20,0 19.2 19,0 18.9 43+ 3,6 .4 8.2 & 11,2 b.B
He 4,2 114 7.9 & 11,2 4,5 #
: ¢ CELLS PER MILLILITER TIMES 1000 . d A8 1415 ¢ 11,2 b3 ws
ANKISTRODESNDS CORKVOLUTUSY 12 10 4 0~ 4 B 12 4+ 54 11,3 7.0 & 11,2 6.2 e
CHLORELLA ELLIPSCIDEA ¢+ & & 22 & {0 & & 2w 5,0 11,0 7.1 ¢ {12 S.5 +es
CHODATELLA LONGISETA "% 0 0 2 2 0 10 0  0sx pb P12 55w
COSHARTUN SP, o0 0 0 2% 2 0 0 bhes 1,2 CF L2 53 e
ECRINOSPRAERELLASP, & 0 0 0 O¢ -0° & 0 4w 7.8 Ol 5.4 e
FRAKCEIR SP. 0 00 0 0 0 0 0 & :
BOLEXKINIA RADIATA 00 6 b & 24 0 2w
KIRCANERIELLA SP, 2% 0 2w 8 b & 0w
PALNELLA SP. - £ 0 20 B 0# 4 0 0 0 e
PEDTASTRUN SP. B0 0 0 0 0 2 0 0w
SCENEDESNUS ABUNDANS & 8 2 8 4 4 10 8 4 s
SCENEDESNUS DINORPHUS % . 4 4 2 0¢ 2. 4 & 0w
SCENEDESNUS INCRASSATULYS® ~ 0.0 0 - 0 0% 2 O 0 0 u
SCEMEDESNUS QUADRICAUDA '+ 4 2 .2 0¢# 0 0 0 0 e
CENEDESKUS PERFORATYS '+ -0 0 & 2% 4. 0 10 4.
TETRAEDRON HININUN 2 2 b M2 28 b
TETRAEDRIX TRIGORUR 00 0 2 8 0 4 2 4
TETRASTRUN RETERGCANTHUX &+ & 4 2 18 12 4 B 2w
TRGCRISCHIR SP. 00 0 0 02 0 0 0w
CHLANYDINONAS P, ¥00 B2 0 0 0 2 b
WISLOUCHIELLA PLAMCTORICA® 0 0 0 0x 2 0 0 0
DACTILOCOCCOPSIS SP. & 18 40 38 J4x 28 32 W 22 44+
XICROCYSTIS SP. T2 0 0 2 0 0 0 2
- MELOSIRA VARIAKS 10 8 B & 4 02 2am
" STEPRANODISCHS SP. #0020 0 & 2 0 0
EUSLENA SP... 00 4 0 0 0.0 0w
TRRCKELONONAS 5P, - 00 0 0. 0 800 .0
CARYSOCHRONLLIKA SP, & 0 0 0. 06 0 2. 0. 0w
- SYMNODINIUE SP, 00 0 0. 02 0 0. 0w
TOTAL CELLS S & B ABA 124 98 106 112 90 bb 4w
-T0TAL SPECIES/BENERA  +- I " 15 1512 18w

16 14 19

T’able 28. water chemistry and phycology, 2:3_0 PM, December 20, 1982.‘



APFENDIX B
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TOTAL CHLOROFHYTA
AT VARIOUS DEFTHS THROUBHOUT THE STUDY
CCELLS FER CUBIC CENTIMETER TIMES 1000 V8. TIME
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AT VARIOUS DEFTHS THROUGHOUT THE STUDY ,
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STATION 1

L EG SR U I 2
S . )
&L ' F . IY&! '/;"’ 1“:,1’
sl AN A P
- "‘s k& «“’"“""m | A
2 - 1 ‘."l 5
"ne
=3 T T T M. | !b T T T T e 0 WO T W
] b f‘? " F
=ELL L
eal. % i}
aml x"’;ﬁl, "l.!""a,'ll’l“hlt ) A‘i‘
g . & ,..l“‘""%l
SE I'x,;ﬁ f,r LR L.,,_ T'*;! l.:"'ﬂrl "“‘-..".“"h
B ill‘,“”-!n.;: F AT W ™ 4 g@@ bbb
# H N JL A5 0O W D & ﬁ JN L A 5 0 N B
ATATION 2
LEVE - g ey
= L e
£ | -
1’ ,;:Ei - ‘r,l"‘ “‘""l, B
15 P 3
il | J{! r ‘h‘,‘"‘"-.,.- - Ilfﬁ’l,' . I'r'.‘,..-""ﬁ""n..%
el g b T ) "ig,ﬁ,.g'j}{ T T
- mp 7
=3 ' .
G )
<L -
R IR W 'i”“"aa.- k,:’ .,g",.L mmmmmm e
& R I L & 5 06 N D H JH 4 g b



158

F L CELIRED R
TOTAL. MOTILE ALGAE
AT VARIOUS DEPTHS THROUGHOUT THE STUDY
CELLS PER CUERIC CENTIMETER TIMES 1000 V&, TIME
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TOTAL ALGAL FOPULATION
AT VARIOUS DEFTHS THROUBHOUT THE STUDY
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