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CHAPTER I
INTRODUCT ION

The purpose of this investigation 1s to determine the sus-
pended organic matter and the total phosphorus in the waters
of Lake Dallas and bo evaluate these findings. Since organic
matbter floating in lakes is larzely composed of minube plants,
animals, and detritus derived from anirals and planta,_thﬂ
fertilizing effect of phoaphorus must be considered 88 an
integral part of this problem.

A Jimneological study of Iake Dallas has been canﬁueﬁé&
for the last five years, and an effort has been made to deter
mine the causal agents whiech give rise to tastes and odors in
the water. The correlation of the organic nitrogen, phoapho~
rus, tastes and odors, and the plankton will possibly show to
some extent the reason a partially polluted body of water such
ag ILake Dallas would likely have high tastes and odors.

A body of water that is apparently polluted with a
fertile sewage effluent should have flourishing growbths of
microscopic plants and animals, since all the necessary food
slements are present. Thus, if all other factors, such as
oxygen, oarbon dloxide, alkalinity, turbidity, and general
limnological conditions are constant, the taste and odors may
be directly attributad-ta gpeclific causes. Particular éttanﬁinn



is also glven to the wganm content of the allochthonous
detritus, since varions workiv: heve indlcated that washed-in
organic matter mizght give rise to ‘mare tastea and odors than
autochthonous: detritus. All natural tastes and odors in res-
ervolrs muat arise largely from either living or dead organie
matter, so that the scope of this problem is very extensive.
Conaideration throughout the perlod of research has been more
toward sanitary applications than theoretilcal 1imnology.

The limnology of fresh-water reservoirs is a now fleld
in the Southwest and only comparatively new throughout the
United States. Welbe [1933-35) {(unpublished) made iﬁvast;igaa
tiong on many of the Tm& reservoirs, which were very general
in scope and applisation. Curbo {1935) (unpublished) mede an
inorganic chemical analysis of Lake Dallas to determine the
relative features of this reservelr. Woods® (1937) m&e

pmleal investigations on Lake Bridgeport with references %o
plankton and animal 1ife. Smith® (1957-38) worked on Eagle
Mountain Lake, investigating the chemical and physieal factors
with reference to blological productivity. The ‘baéiy of water
used in this investigation is a reservoir approximately twelve

Lrtetis Woods, "Physical and Chemical Investigation of
Eagle Mountaln lake," Unpublished Master's theasis, Deparbment
of Chémistry, Nerth Texas State Teachers College, 1937, p. 8.

®Burns Astby Smith, "Chemical Factors Affecting Plankbon
Growth," Unpublished Master's %mmai Department of Chemistry,

North Texas State Teachers College, 1938, pe 7»



yoars of age. Harris and Siiva {1936-38) made a llmnologleal
astudy of lake Dalles with regard wo factors influeneing
biological productivity of the lake. welch? (1939) made a
seven-months' study of the physieal and chemical factors af-
feecting plankbton growbth. Birge and May {19‘23} have made
numerous Investigations of mid-western lakes duping the past
thirty years with regard to factors affecting plankion growbh.
Actually none of the above-cited investigations tend to show
the sanitary effect of eitber plankton blooms or thelr organic

deposits.

Thls present work has been in progress during a period
of one year in order that all factors such as sbnormal raine
fall, extreme temperatures, and any other abnormalities that
may have arlisen ¢ould be sarsfully considered.

It i3 quite likely that extremely dry periods or excesed
ingly wet periods might alter the organic and phosphorus
gontent of the lake.

Deseription of the Iake
lake Dallas is the reservoir which serves as the water

Investigation on Texas Heservoir Lakes,® Ecol
Vole X, 1940,

%raﬁhal We Wolch, "Chemical Investlgation of Lake
Dallas," Unpublished Master's thesis, Department of Chemistry,
North Tex&s State Teachers College, i%m

Sedward Birge and Chencey Juday, The Inlend Lakes of
Wisconsin Bti%ggm No. 64, Published BT vhe Fiats of Wis-
MBIN, DD de= L

3genjamin B. Harris and J. Ke Gwynn 35.1%3'&”?1&@&3&51&;%




supply of the oiky of Dallas. Clear Creek, Pecan Cresk, and
Elm Fork of Trinity River scove ac source gtreams for the
lakes

Leke Dallas is located in Denton County, with a drainage
area ineluding parts of Cooke, Collin, and Denton Countless
It is in the Upper Crstaceous aystem, the basin of the lake
being in the Woodbine sandss

The watershed of the lske varles greatly from year %o

year in respect to agriculture and general conditions, so
that any present description may be partially altered during
any fellowing year. Since, however, the area that mekes up
the drainsge sone for Iake Dallas is vast, adequate _#u;apliaa
of organic matter and minerals should be present for many
to comes

Jears

ﬁarphmkry
Morphometric dats on lLeke Dallas were obtained from
kvavima geological publications and from the volume chart of
the city of Dallas Water Supplys
Maximum longbh In MIXeS « » « o # v o o 5 & = » & o . 1107
um Breadth In Hiles Se e s e e e 307
Maximm DApth 15 T8 o o o o 2 o o » o o a s o o s o 40400

m&jﬂi‘m&altoii_ﬂ%owit*t!tmifﬁii H~8
Approximate Latibude « e « s » s o o s ¢ o 5 5 o s 53%01
Approximate Longitude + s « o+ s s s s ¢ s a0 4 ¢ x s OV
Area {at Splllway} In ACTO8 + s +» » o ¢ » = » & » » & 10,805



Iength of Shoreline In Mileg .« o o s « o s « o » s s BVed
Volume (&bt Spillway) In AcTe~icol s o « o = & « » » «105,000
Moan DEpth $N FO0b o o » o « » « # v« + = « + o« o « & 17
Spillway Elovabion in Foobe » o o # 5 « # o 5 « + = « 525
Dake FI116d {year) « = « « o o o o o « s » o = « ¢ » 1927
Drainage Avea In Square M11es + « o s ¢ » = & s » « ¢ 1,121
These figures reprssent conditlons as they were at the time
the lake was established. Since then the Soil Conservation
Service has shown that the 81}t deposibed in lake Dallas
amounts to & £1ll-in of 13,666 acre-feet or a loss at prosent
date of 7.5 per cent in volume, At the current rate of fiil
Iake Dallas will be a marsh by 1973.
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CHAPTER II
MEPHODS

Physical

The determination of temperature at each depth was made
by means of & Negretti and Zambra reversing thermometer
mounted in a special case, corrected for pressures of three
tonz, and sealed in an outer glass tube. Tropical thermometers
were used in ﬁhia wark}

Turbidity was determined in the fleld by use of the
Unlted States Geological Survey Turbidimeter Scale. The
Jackson Turbidimeter was used in cases whers the waters werse
distuvbed by winds or currents,

The color of the waber was determined by a Unlted States.
Survey Comparator. Samples af the lake water ware ampamd.
with standards of the same turbidity, then flltered samples
of the lake water were compared with standards of distilled
water, and checking these readings made an sccurate color
determination possible,

Chemical
Samples for chemlcal determination were collected by
meana of Juday amplers attached to calibrated rapes.

1‘3&2*1*13 and aiimy, op« cit,



Deteminations were mede each week from Sepbtember, 1940, through
August, 1941. Samples were obtained from three stations:
namsly, Statlon I, at the Demg Station II, at Shahan's roint}
and Statlon IV, on Pecan Creek, as represented on the map
(Figure 1}« One complote set was run esch week. Rach dster-
minatlon was run in duplicate to insure accuracy.

Inprgenic.--0xygen was determined by adding 7 mls of

eoncentrated sulfuriec acid and 1 ml. of potassivm permanganate
%o the sample and following in 20 minubtes by 1 ml. of pobassium
oxalate. Upon disappearance of color, 1 ml, of manganous sul-
fate and 3 mls of alka;ina potassium lodide were aﬂdﬁﬁ_‘ The
aclution was stirred and 100 ml. of it were titrated with
standard sodlum thicsulfate, using starech as an indicator.
The equaklon used wass

Ml .ﬁﬂ&ﬁ'ﬁagaﬁaakx 2 ™ papems dlssolved oxygen.

ﬁar’eaﬂ dloxide was determined by the titratiﬁn of 100 ml.
of tha sampls in a Nessler bube with H/44 sodium hydraxide,
uging phenolgbtnalein a8 Indleastor.

Since the slkalinity is due largely %o soluble Eigar»
bonates, 1t was determined by Bitrating the sample with 02N
sulfuric acid, usihg m@thyl orange and phenolphthalein as
indicators. The phenelphthalein indicates the presence of
the carbonates.

rogen-ion concentrations were determined colorimet-
rically with the ILa Motte comparator, using phenol red as

indicator. Hydrogen-ion concentrations wers also measured in



the laboratory, using a Beckman pH Heter.

Nitrites were determined by adding 2 ml. of alpha-naphthyl-
amine acetate and 2 ml, sulfaniim acid to 100 ml. of sample,
and the standard was made up %0 100 ml. in Nesaler tubes. The
depths of golor of the sample and standard were compared and

matched. The eguatlion used wass

~~ % pspsiie NOg nitrogen as N.

Chlorides were ﬁatémimﬁ by tihraking 50 mis« of sample
with standard silver nitrate, using 1 ml. of pobassium chx*mte
as indicator until th@ firsi; hrmish precipltate pers:late&. ,

The aquatiun uaed wany

The foregoing analyses were followed as ﬁutz;me& in
Laboratory Manuael for ¢ Chemlcal and Bacterial An ;
Water and Jewage (Theroux, Eldridge, and mallman; 1936} .

8ilica was determined by adding 2 ml. of 10 per cent .
ammonlur molybdate solution and 4 drops of 50 per cent by

volome sulfuric acid to 100 ml. of sample in Nessler tubes.
The color developed was compared with an artificlal standard
of pilerie acid mlut-zzm.g

Ammonia was determined by adding 1 ml. of sodium hydrox-
lde, 4 drops of copper gulfate, and 4 drops of lead acetate
to 50 mle af samples The precipitate was allowed bo aattle,

zFastw Dee Snell and {‘;amalﬁ.a Te 3:15}.1, celerimabrie
ﬁ%’ﬁhﬁdﬁ Of , ﬁlwiﬁ Vols I, pe 518,
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and an aliquot part was pipetted off and the ammonia content
d;atemimﬁ by direct Eaaslarizatmma
Nitrate determinations were made by adding «5 mls of
pyrogallol sulfenic acid and 20 mls of coneentrated sulfuric
acid %o 10 mls of samples and standards in 50 mle. evaporabing
dishes and allowed %o stand for one hour. The color varies
from rose Lo nﬁve«»gﬁeﬁn to blaﬁk,.‘&jepmmg upon the concen-
tmtianﬁ
Phosphates were determined by adding 10 ml. of highly
acid apmonium mo‘}.mate’ solution and 5 drops of stannous
cshloride solubion to 100 ml. of sample and stendard ghaspim%
solution diluted to 100 ml. Each was well mixed and the intense
blue colors compared. Oume milliliter of standard diluted
100 mls is equivalent to 1 p.psm. of phosphate radical: The
hlua aaiex* is due %o hm hydregel mnsﬂg.ﬂgi};&_ ‘
| ged material.--Through the twelve months, 36 litors
of waber per week from each station were collected and centrie

entrm

fuged in a Sharples-Super centrifuge at 45,000 Pipame, which
was sufficlent to rid the water of all floating material. ‘The
centrifuge was drained, and the wabter was evaporated in an
oven along with the centrifuged sample, thus assuring no loas
of centrifuged meterisl by mechanical drainage.

S1bid., p. 650.
41b1d., p. 508,
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The solld thus obtained was removed, dried in an oven at
60° C., weighed, an& reported in parts por millien as dry
weight. ; ‘

Fats wers determined from the dry welght by using a Soxhlet

conbinuous extractor with sther as a solvents The extractions

were sontinued over a perioed of not less than twenty-four hour
to Insure complete extraction. |

~ Orgenie ni‘hmge:;z was determined by adding 5 m&. of con-
cenbrated sulfurlc acid to the sample, which was digested to
a soloriess liquid. &ﬁ;s&i ¢ooling, 300 mls of tiia‘%iiled water
aﬁ& enough 10 per rmnt sa&iﬁm hydroxide were added %o maka the
sﬁmkinn neutral to litm’me Two mndred mﬂ_liutex*a were disw
mz_zea over and the arganis nitrogen determined aa Wnia by
) %:eaalerimtimﬁ e . f ,
. ZThreshold pdor ,w-Tha samplm were aeuea‘te& iza Merﬂfma,
gl&ﬂaﬁatamgered » 25@ mle botbless A known 3@@1@ af the
: wa‘kar canwtea was aims:ea %o 250 ml. In & 6&0 ml;-?‘}ad-w.
flask and heated %o 65‘3 €. The sample was amaliasia ~ The
dia.utim at which tﬁa aéar could be é‘.ssarihed was %ﬁw

thmahem odors The equatziw used was:

- % threshold odor

55'. R ’.I’hm*cwx, Es Fa Elﬁridg;a , and We L. Mallman,
: mbarat *iathaasv of Chemical and Bacterial An Analysis ef




CHAPTER III

PHYSICAL AND CHEMICAL PEATURES

Temperature

Temperature 1s one of the most Important factors in an
aquatic environment. Probably no other single factor has so
many direct and indirect ai‘fa&ﬁa.z Water in nature 1s a great
storehouse of heat without, at the zame time becoming a menace
to the edjustments of life to temperature as they now exist.

The time of strabtification is governed by the temperaturs,
rainfall, and wind actlon., Since the major axis of Lake
Dallaes is northesouth, it 1s expected that spring winds, since
thelr general @irwtﬂm iz south, southesst, or seublwest ,
will dlsturb the surface water tio such an extent that strabifie
cation may be delayed. Observations have been made in which
stretification in progress for two weeks was suddenly dige
turbed by high win&a.a Heavy swmmer rains often produce
various types of density currents which may sompletely upset
stratification or induce stratifications

Thermal stratification ocours during the swmer seasong

Ypaul s. Welch, Limnology, p. 43.

2garris and Silvey, op. olt.

12
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in Iaké Dallas. The temperature of the water under investigsae
tion varied from 00.0 bto 32.0%C., the mean temperature being
1645%C. (Figure 2)

Turbidity ,

Turbidity is a condiblon of water resulting from the pres-
ence of suspended mabter, rxvmaeht among these m@wiﬂis
are plankton erganisma, finely divided ﬂn’ha&mnw of organic
origin, and ailt. ¥From 15 to 30 per aeﬁt of th:w ’e:zx‘rbm;ty_
is due %o ar;ganmy material from 70 to 85 per cent "a# m.» »,
organic matter,. | ‘

Iake Dallas has an annual average turbidity of around V0
pip--rm..g Phe samples a‘bwlieﬂ. ceme from wéa.ﬁti@ varying in
turbdity from 10 to 2,800 pep.ms The turbidity is highest
during periods of groatest rains and varies with localiby.
(Figure 2) |

Color
Color in water is due to those hues which are inherent
within the water itself regulting from colloidal sube
stances or substances in solutlion. This rules oubt the ap-
parent bue (1) %o living or non-living organisms in suapension
and (2) color due to exbtrinsic conditions.® Most of the color

in water, consequently, is due te iron, caloium carbonate,

Smig.
499 B %ﬂlﬁh, £Ds Gi’ii:,e" Pa 79
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carbon, and manganesss The color in Lake Dallas variss from

15 %o 40 pepeme This absonce of excssaive staining indicates

an sgbsence of large amounts of iron and decaying organic matter
in the region of the watershed.

Chemical
The temperature changes have little effect on the
shemleal substances obther than dissolved gases. The effect

on the chemical cendition of the lake seems toc be one of

mizing the water during cacler months and stratifieation
during warmer months. The warmer water will tend to dissolve
more solids end less gases, with the reverse being trae of

copler water.

Disscived Oxygen |

There was an equal ﬂia%ﬁbut&an of dlssolved oxygen from
October through May. The variation during this period was
only 2400 pepeme, that being from 10.0 to 12.0 ppems in Baye
The aversge from Ocbober through May was 11.5 Pepallly -

During June, however, and as the suwmmer progressed, the
amount of dlssolved -m;ygm decressed. The low p-bism; was
The other locations, however, 4id not show such s sharp de-

6d In July when dlssolved oxygen was sero st Station IVe

crease. These showed a varlation of 5,0 50 940 papaite, do-
pending upon the locatlone

puring the fall turnover, botbom waters became as well
supplied with oxygen as surface wabers. Advanced sbagnation
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exhaustas the oxygen at the bottom; consequently, anserobie
conditions dild prevalls

There are various theories as to the source of the oxygen
supply, but none are free from cojections. The source of the
oxygen is still unsolved.®

Hydrogen-lon Concenbration
The pH ranged from 7+¢ to Be4de The peak was reached in
July and remeined fairly constant through the fall, winter,
and spring months, the variation being only 1«0 abt any time.
The bobbom waters were more gcid during the summer months.
Station IV had the higheat pH, which was Beds
The variety of conditions determining bhyirogen-lon con-

centration are as yet not specifically known, however, it is
knomm to possess a slgnificance of sufficilent importancs to
reguire attentions |

Alkalinity

Free carbon diexide variled from 1.0 pepets £0 85.5 pepsme
during 1940-41, The highest was found in Pecan Creek in May,
and the range of varlablon was 1 pepsme in the months pre-
coding June. The averase for the period was 103 paDeme

The alkalinity detemained as bicarbenate varied from
8040 papeme L0 475 paDeinia These two extremes wore found on
the same day but from different stations in the lake.

%bmt ¥ P 173,
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8ince the alkalinifty represents bound and half-bound
carbon maﬁae, 1% 1s exzpressed us caleium carbonate, The
carbonates of magnesium and calelum are the chisf forms in
which the carbon dioxide is combined or bound. The blcar-
bonate represents an intermediate stage between free ard bound
carbon dioxldes Hence, on considering the bicarbonate as be-
ing attacked snd utilized by various agencies to procipitate
the carbonates, an index of the pamn-’ss.&l for mation of in~
soluble carbonates is sbtained. |

~Chlerides |

The chlorides varied from 15 pl.peme to 80 pepsme« The
hicheat was in ﬂ’mmﬁz‘y :an& the lowest in September. The
ohlorides did not vary grestly during the first four months,
but in May and thereafter fluctuations ccourred..

Chlorides ariss from the action of the lake water on the
underlying sands, from inflowing waters, and from decomposi-
tion of organic matter,.

inﬂrg&nm Hitrogen

The inorganic compounds of nitrogen are present in wabter
as nitrites, nitrates, ammonia, and free nitregen. These arise
from rainfall, ammonia in the air, inflow waters, and the de-
composition of nrganis matter.

Hitrates varied from s tobal absence in February to 0.2
Pspsite In August. The nitrate comtent is rarely ever high
in uncontaminated waters, but will reach a high level in
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contaminated wabera. It i1s possible that nitrates can serve
the same function in waber es on land, that s, as & ferbtilizer
for the plant 1ife, |

| Nitrites varied from & total absence to Usl pepeme ab
different statlions. Nitrites are present either from the
action of nitrifying bacteria on ammonia or the asctiecn of
nitrogen reducing factors upon the nitrates; for example,
algae, weeds, and nitrate reducing baoteria. The nitrite
content 1s somewhat higher in conteminated waters, (Figure 3)

In the lake proper nitrites weres somewhat lower than in
the mouth of Pecan Creek end near Pecan Cresk.

Ammonia ranged from & trace to 4.2 pspem. The high
polnts were in the fall, winter, and swmwer, with a drop in
the spring. {Figure 3)

Siliecon
Silicon determined as silica ranged from +5 pepens to

4+5 papeme Ghroughout the months. There was a fairly cone
stant supply of silicon. Sources of silicon are silt and
the re-dissolving of the silicon from such organisms as die
atoms and other plants. The silicon content probably offers

an index for healthy plant growbth. (Figure 6)

Phosphorus
The solubls phosphorus gontent of the water varied from
none to 1240 pa.p«ame Sources of phosphorus are from inflow
waters rich in phosphates and from dead phytoplankbon. It 1s
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supposed that the phyteplankbton requires an adequate supply

of phosphorus, as do land plants. Station IV had the higheat
phosphate content because sewage effluent from Denton'a sewage
disposal plant 1s allowed to flow into Pecan Greek. (Figure 4)

Organic Matter
The presence of m‘rgamm » otk within a lake and about
1ts margins, insures the more or less contimued addition of
organic materials to the water. Contaminated waters often
show a higher content than do uncontsminated waters. The
organic matter concerned in this paper is organic nitmgeﬁ
and ether extracts (crude fats).

Orpganie nitro

gne--The organic nitrogen varied from 1.25

DPsDslie S0 0,02 Pelolle I‘h was aasuned that this nitrogen was
' originally present as erude protein in a

compliex structurs.
Sources are plant and animal organisms, debris, and possibly
sewage which has not undergene decempositions.

The organic content of Station IV, the mouth of Pecan
Q@aék,, waa found to be the highest of the three stablons ab
all times. This can be directly attributed to the fact that
_ mowage effluent from the Denton sewage disposal plant empties
into the lake at this point. The fertile effluent gives rise
%o enormous plankton "blooms™ in the oreek, and poasibly in
the lake proper. These blooms inevitebly give rise bo taste
and odor in the water. The organiec content of the lake was
found to be the greatest at the peak of the plankbon blooma,
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and, likewlse, the organic content was the least when plankton
counts were lowest. (Figures 3,4,5, ang &)

Fabas-~Fats varled from 0409 pepsme to 4004 Dspastie This-
crude &her extract contained all ether soluble oils and
chlorophyll. Hence, the principal souree of fats was plants.
Further sources were probably oil from animal arganiam, fish,
decomposition of fish and other aguatic animals, and . sewage
effluent. The greatest amounts of fate were fourd at Station
IV,and the least amounts of fats were found abt Station I.

Ihreshold odors.--The threshold odors varied from 10 in
dune, 1941, to 245, in July, 194l. The p&ineig:a;i source of
odors and tastes in the water were from organie meterials
which were mﬁez&gaingi_aémmpwitim; namely, dead phyboplank-
ton, sewage and debris that was washed in off tho mtarshe&.
Tharefwa, the threshold odor iz an index to the amount of
pollution that is contained by & body of water. (Figures 2
and 5)



CHAPTER IV

GORHELATIOR OF PHY3ICAL, CHEMICAL, AND
BIOLOGICAL FACTORS

The chemical, physiecal, and biological factors of a lake
are clesely related. It is illogieal to represent one Wiﬁhaut
the other. The wvelues of the physical, chemical, and bio-
logiecal factors shown in the following Tigures are averages.
For each station, the weekly readings were averaged to give
a monthly value. Then tﬁe monthly values for the three
stations were averaged,

litrites and nitrates were present in small amounts,
and their renge of varietion over a long’p@riaﬁ was small
(Figure 3). The plenkton ranged from 945,000 to 3,000 or-
ganisms per liter during th@ periocd. Consequerntly, since
the nitrites and nitrates were practically constant, their
effect upon plankton and plankton growth seems to be neg-
ligivle. (Figures 4 and 5.)

The true relationship of ammonia is douwbtful. It is
believed by some auvthorities that 8.00 p.p.m. of amonla
produce fatal results to organisms. Ammonia was found to be
as high as 12.0 p.p.m. at 3tation IV, but no fatal results

to organisms were roticed. It is possible that ammonia

20
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might be utilized by plant and m&mﬁi organisms &8 B sSOUrCs

of energy in the sbsence of normal energy stores in order to
continue their existence for an indefinite peried. This as-
supption is made on the basis that the formstion of ammonila
from its elemenbs 1s an exethermic reactiocn in which 24,000
calories of heat are given off. However, it must be remembered
that ammonia formed harve is nobt formsd from its elements, and
the energy evolved by ammonia formation in waber may or may

not approximate 24,000 calories per mole. {(Figure 3)

The chlorides seem to have no specific bearing, as thelr
rwmamwatmﬁ in the water fell within narrow limits.

The silicon content was higher in those reglona whieh
showed fewer plankton, indicabing that sillcon content varied
inversely aas the plankten organisms. Any results te the con-
trary are the outgrowth of abnormalitles. (Figure 6}

Thers is a corrslation between solubla phesphorus and
plankbon growth, as evidenced by great decrsases in the phos-
phate content in the regions of high plankbton growbth. This
phosphorug is prebably ubtilized by the organisms, such as the
phosphatea of the soil are utilized by land plants. These
reaults are at variance with the investigations of amiayi
{1922} in Wisconsin. {(Piguve 4)
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Alkalinity and hydrogen-ion coneentration were confined
within limits suitable for the existance of the plankton, since
any variation In the two did not hinder growbh.

It was at first thought that turbidity would show a
definite sorrelation with planktons however, the results
obtained did not bear oub this assumption.

Organic nitrogen and fats were positively correlated
with the number of plankton organisms. The very dsfinite
correlation of organic nitrogen and plankbton growth is very
¢learly 1llustrated in plotiing the curves of each agalinst
the months and lﬁﬁ&tiﬁnﬁ* The resulting curves show that with
a rise in plankton organisms a corresponding rise in organic
nitrogen resulteds AL Statlon IV organic nitrogen and fats
wore positively correlated with plankton. However, throughout
the entire pericd fats did not show a dafinibe correlation
with organis nitrogen and plankton to sneble us na~naé fats
as an index af the premence of plenk
{Figure 5) |

‘Threshold odors were found te vary inversely with the
plankton and organic nitrogen, and direetly with the phoaphate

kon and organic nitrogens

content. These facts would tend to prove that plankbon

utilize organic matter in the prssence of phosphorus, as &

- stimulating or catalysing sgent. The plankten die, putyre £y,
ﬁge&y;,an&‘in‘turn give rise to marked inereases in ﬁhr%ahumﬁ
aaﬁrs* Tharafara,rﬁhera thrashﬁid odors are high, the organic
content of the water iz likely to be exceedingly high. (Figure 5)












CHAPTER V

Chemical, physical, and bislogisal investigation of the
water show several interesting facts:

1. Only one stratification oecurs each year, and that is
in the summer.

2. There is a correlation betwoen tempsraturs, tuwrbidity,
and odor. With an Incrsase in temperature, the odor of the
water increases simmltaneously, and, with an increase in
turbldity due to excessive rsinfall washing in detritus, there
is a decrease in odors. This decrease may be atbributed to
dilution and to the lowering of the temperaturs of the water,
as shown by Flgure 2.

S» There 1s ne definite correletion between mmmonis,
nitrites, nitrabtes, and organic nitrogen, as shown by Figure 3.

4. There is a marked correlation between phosphates, or.
ganle nltrogen, and plankton. It is believed by some authori-
tles that pheaphorus is utilized by plants to aid in the
wtilization of organic material, as shown by Figure 4.

Be There is a definite correlation between the plankton,
erganic nitrogen, and odor. The plankbton varied inversely
with the odor, and the organie nitrogen varied directly with
the odor, as shown by Flgure 5.

28



&9

6+ 81licon and organic nitrogen show no definite cor-
relation, ag illustrated by Figure 6. '
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