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A STUDY OF TTE VATER CilLISTRY AID PLAIKTCLH

CF PAUL TAIG AiD JEAVER TOG

Beaver Bog is =n acisi sody of water. A gghagnwn mat surrounds tlhe

w2 open body of woter, measwri.g approxiustely fiftee: eters by [ifty
meters, e 00g is locoted in a velley-like srea, (e surrouwndiu; Lills
priviling runels waters for the bog.
Harcwood and conifer trees .iow on the uiis surrow. ... the boz. The
net of S LN Suriorts a voriol of pleabs, ineludl . umaren’ Grees,
n--"""_—'___
SW.iww, Labreder tea saruss, pibeher lants, =l swamp myrtle. [Mnaous.an’
7 ve o | , 7
odipol.s were ouserved near tae edre ol the mabt nesyr the doel.. One fropes
spotied on tle dook.
Baei,wi Bom has 10 appare.s. lnlet or outlet, It recelves water f£ro . soin

o runoff Trom the Lill.

Paul Lake , on the other hand, drains into Peter Lake. The surroundin:
hills of Paul, especially the higher ones on the norta and west coores,
LI ovieo o T rrater o baoe lao Thare is no ropsrent dnlet S0 the laoke.
Hardwoods prow orounl Ioul Iszke. A smell stand of conifers was noted
on ths castern saoore. The souwtharn shors iz a dan sepereting Peter and Poul.
A reed bed hos prow. in the southwest corner of the laue.
’

Fish were observed skoaling in the shallow waters neor the dam. Dinnous

were seen swirming near the edge:.of toe 1.0 lLecbere loke,
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JATER CIEl IDRY

A gtuly of the woter chenishry on fenl lale asd seaver oo vwos wnler-

Hen 3
token on June 2, L.01, oo’ June %, 1201, respectivel,. T.e teom of Mory
Feind, John Parnosos, gnd Frances Verholen seb oub ob 10:30 s.n. on orch

¥ S0 collect woter saples, oxysen concentrations of the wober, end
terpernbures of the vater. The oxygen coneentrations and terpersture reodings
were teken witu o YSI Instrumesnt. Fron the dotn coboined, the deptuscat whiel
toe voter samples would ne tanen were lebernined. The Tirst sample wos brkeu
et G one reter rerk, wvhile tlie sccond cample was btoken ob the depti

ynere the tempercture md oxyoen concentrastions stabilized. If toere was on
oxyoen bulge, o tuird saple would be taken ot tae Jdepth where this wos
recorded. (Lo oxygen bulge is a narked deviation from the fairly continuanl
decline of the oxygen concentration cuxrve. Bxample: 3.5 Jeters reading

of Prul Loke. )

Once t.e woter scamples were token withi o Xemmerer, they were stored i
siestic contaoiners until we reburnced to tie lob. At t.e lob, the wober ves
anolyzed using o H/ﬁch ghemical it.Tests which were run on the water incluisd
reidity, pl, alialinity, hardness, speeific confuctivity, siospunte,hydrogen
sulfide, sulfote, nitrate, and color. (After June 2, the phosphote tests

were Aiscontisued becouse of a lachk of cuemicals to perform tie tost.)

Compared to reul Lake, Beaver Bog is lLimuly ocidic. As the depth increasses

in both bodies ol woter, the acidiby also increcses. In the 503, tais is
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more gpparent o5 toe acidity inereases crom 1-0mz/l to 300 ru/l, Bogs are
highly ocidic beccu; of a lack of drainpge which couses o slow decongostion
of orgenic metier. Tae incomploice sresklown of orconic notier sccumulotes
to form pent. The peat releascs Lumic acid, At lower depths in the water
colwroy, the acld becomes more concentroted as nore szcid setiles dowm.
Toe leke is loss acidie tloan tle bog becouse it is drained into arobier
ls.e. The orgonic matter is broken dowm by microbial activity ond does not
accumlobe.

In hoth Beaver Ios ond Poul Leke thc al.elinity proved to be 0 w.,'l.
There were onl, smell amounts of caleiui: and mognesitm found in eitiaex
set of camplos. Becouse ions bLend to?scttle out in the wabter, total hard-

.

ness - ¢pleium concenbrabion slus mognesium concentreotion ~ incressed with
depthi. Tae apecific conductance was slightly hisier in the bojz than In
toe loke,

The nutrieuts which are present in the lake mnd which ve tested for

arc phosphate, sulfate and nitrote. Phespiate tests were run on the somple
from aul ouly. The total phosphote ob 1 meter and Tuetere resulted in

legs riilli crams per liter tlan the ortho phosul.obe tests. The total phosphote
tegts measure oll t.e phosphate in tie wabter, releesing bound phosp. ates
fyom orgmnisms by the sample preparabion. Toe ortho phosphate tests measurc
%.e phosphote wiicl is free in the water only. Obviously something is '
i .correet. Unfortunately, there vere no more chemicals to redo tle phosphate
tests, 80 no retest was performed. AL the 3.5 meters sample sthe total phos-

phate was lorser thien the ortlc phosphate. Hot much inforrmotion is obtaiael
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from this teot beecouse tue trw swoming of phosphote co.centrotion is not
well waderstool.

o pesulbs from tio . itrabe concentreotion tests were similer from
Beaver Dog vl Paud Deke. Both poddiss of waterf:::ﬁzibi*ac& lov conecentrations
o thils sulotnoce. Toe concepbrobio. of cuifobe wos olso siadiliaor in bhoth
creos. Hydrogea sullfide wes swelled in the 2.5 meotoer somple Trom seuver
Tng, doodenting its pwrescnce tuere. It was rot Loticed in Taul Lake or
i. tee 1 meter sample fror Besver Bos. (As with t.¢  osphcte tests, the
trie menndar o the reswiic L7 the owddste and adtuoete tests are uiclenr.
e wrwsd of aitrete ond sullote 2e10 bowe sad the sorw Inovuads o ey
are ool hount siv ob lmown, )

s omlor 0 bhe weter in the ho,, oz woery doxra coupors. oty oo,
Mo “ay e reild ool whe walar oeuged tho wober to wolr e Teo oolored. Ao
oot Imcroased, t.e o lor of tl2 woter sri.ened. L. the la.c, She celow
af e vocwr dornosed os depll. inereoced. The $ivw color wes less U
e or-arent ool.i becouse the aprerent color contaired particles wiiecs
sottled out when centrifuped to give the true color. The depth at which

light eoald! e-cirate was moosured Vibl o Secchd rdse. In the Do, tlw
1

- 1
- - s 3 . - Bo e Thoae E . LI v Hor ey ~
Seort i Tire resales uas 1.3 cefers. Laoboo Iowe, Lo rocding uwos Z.4 o0uera.

Bohi menlings were btokon on siany day .
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CIYGET AND TEIIPERATURE IROFILES

Beover Doy exliibited no oxyfen content below tic surface of the

water. Frowm tue ¥YSI reafings, no oxyoen vas recowded. Hven in the presence

of hyirogen sulflide vwhieh gives a false oxyoen realing, no oxyjen wos
reported. The terperature of Beaver Dog dropped from 19°C ob the surface to
41°0 nt turee moters.

Paud Lal{eiazdlibiteﬂ o¥ygen contents dovn to eiflt meters. The laoke waber ransed
fron .4 ports per million {ppm) at tae surfaece to 12.0 ppm at 3.5 meters to
1.8 ppm at six meters. The tomperature steadily declined from 19°C ab the
surface to 4.2°C at eislit meters.

The lack of oxygen in the bog is typical of bogs. T.e Ligh rabe of pest
production couses a decreasc in the availabiiity of oxyoen. The lack of
piytoplenicton to produce oxysen is evident by the lack of any oXygen
present ot the shallow deptiiz. The shorp decrease in temperature is caused

by the inability of the sumlight to pass to the lower depths., Without tie

9]

unlicht ot the lower depths, the water haosone other way to leat itself -
to turn over. In the bog, because it is protected, tie wind camnot get at the
water to couse a mixdng of thc water, sllowing oxygen and warmer waters to
be nmoved to lower depblis.

In the late, the water is aokle to tura over in the spring and fall
as the winds blow the water around. By eausing the surface vabters to becoume
cooler than the underlying waters and by physical mixiay of the water by the

wind, the lake water is mixed. The increase in the oxypen conbent at three
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and oue Lolf meters is probably due to an algal bloom at tlhat depba.

The sunlicht is able to resch that de@th and the btemperabture is warm enoupl:

to provide = good nedium for the algae to grow. From the tewperature curve

it appears that the lake has turned over as the decline in temperature is srodual.
Ir the lake was in the process of burning over, the temperabure would be

constant dowm the gradient.



Verualen 13

FPAUL TAKE

Flenkton Studies

107 Leratella sp.
Bucyclops sD.
Cerstium £p.

Roasmina B

E S T

Aphenizomenon sp.

e

Dophnia 5p.

The number of orgemisms 4s figsured In one millititer of water per sample.
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BEAVER BOG

Plankton Studies

L2o Hogming sp.

96 Mesocyclops .
40 Polyphemus sp.
20 Eerntella op.

& Dinobryon sp.

2 &@fz@ﬁz

The number of orzanisms is fisured in one milliliter of water per sample.
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FLAITKTON STUDJES

Plankton was collected from Paul Iake and Beaver Bog on June 2, 1981,
and June Y, 1981, respectively. 'fhe planton were collected into a planlbon
net waich was pulled along the surfece of the water for four minutes at
Poul Loke and two minutes at Beaver Dor. The planlton was transferred from

ne collecting cuwp and returned to the lab vwhere it wns mixed with Lformalin.
(The mixing of formalin witl: the plenicton sample preserved tie sample unbil
it was analyned. )

Beaver Dop appecred to be wmore productive ol the surface of the wober
thon i Paul Lake. bost ol the plankbon Tound at the surfeee In the bog
were clrdocerans. Larger invertebrates were not fowwl. This ney be due to
the populotion of minnows anld tadpoles which are fourd in the bo; and which
Teeoon wron the larger plankton., In tiz leke, the low plankbon populcbion at
the osurface moy be due to the presence of the planltton at decper depths than
was sonpled. The light penetrated to 3.4 meters and the orjanisms could have bec:
loczhed lower in the wober columi than the 0.5 meters that woo saupled in dhe
plankton tow.

linst of the plankton identified wes zooplankbon. The plyrtoplanikbon
w8y not have Lloomed, thoug: this is not tle case in the lake. There scened
46 be an alcel bloow =t 3.5 meters as shown ia the oxyren bulpe. The
phyboplankton mey be assumed to be at deeper depths in raul Lake. However,
the bo; does not ghovw and indication of phytoplankton at tie surface or

i the waber columri.
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DISCUSSION

Beaver Bog eud Isul Leke are two distiuct types oi bodies oif water.
Deavaer Bo ; is ciosacterdstic of bogs. Tocabted i its Liollow, e boyg hno

neilic waver, is swrrounded by o é}zhm“;ﬂmn rich, Las lou owrgen coutent in

thie veber below the swface, an’ has lov tempersitures belios the depth ab
viich lifat esn penetrate. The mat suryounding the bop susports various pla.is
whicl, cre commonly Tound din bogs. e plankton of the bog swe snall butb
numerous. Mredobors, suelr as the minnows and tadpoles found, leep the larger
plankton at a minimum number.

Poul Lake has a moderche celdin o Wy oo omom oo smosmip LI 0 n €10 wiarel
temmersbures ob lower depths help support the plouston In the vater colunm.
The smoll amount of ploulcton colleeted in the plenitton could e coused Dy
the movomaent o tie wabter colunm of the plankiton. Algze is aossuned to Le
present ot 3.5 meters becauze of tue oxyren bulge ot that Geptih. The prescuce of
Dishodn the lake dndicates tiot there is enough oxysen in the wober and thet

the scidity is nob too severe to support o populetion ol Iisi.
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