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Obiect ive 

This study's objective was to determine t h e  w a t e r  quality t r ends  
In Oconomowoc Lake, dating back to presettlement. A sediment 
core was collected and dated using Lead-210 t o  determine sediment 
age and accumulation r a t e .  Total carbon, organic carbon, organic 
n i t r o g e n ,  total phosphorus, t o t a l  i r o n  and t o t a l  manganese were 
a l s o  a n a l y z e d .  Diatom frustules were identified in the core. 
Known changes in watershed landuse a c t i v i t i e s  from early 
settlement t o  present  were cor re la ted  with measured changes in 
sedimentation r a t e ,  sediment chemistry, and changes in water 
quality i n f e r r e d  from changes i n  the diatom community 
composition. 

Oconornowoc Lake is Located i n  northwestern Waukesha C o u n t y ,  
southeastern Wisconsin. It is an oligotrophic (low 
productivity), hardwater dra inage  lake in the Oconomowoc ~ i v e r  
cha in  of l a k e s .  Oconomowoc L a k e  is 804  acres ,  62 feet deep and 
t-he d i rec t  drainage area is 2,020 acres resulting in a d i r e c t  
drainage area  to l a k e  area r a t i o  of 2 . 5  to 1. The 1990 land u s e  
i n  the d i r e c t  d ra inage  area  1s summarized Ln table 1 ISEbP-PC, 
1990). 

Table 1. 1 9 9 0  Land use in the direct drainage area of Oconomowoc 
Lake, Waukesha County, Wisconsin. 

I Land U s e  Type Percent  

Developed 2 8 . 1  2 2 5 . 7  

1 water I 2 7 . 7  I 222.7 11 

Backaround 

The water  quality of Oconomowoc L a k e  was monitored periodically 
between 1 9 7 3  and 1979. This Fnfcrmation is summarized in a report 
entitled A Water Quality Management P l a n  F o r  Occlnornowoc L a k e  
(SEWRPC, 1 9 9 0 3 .  The Village of Oconomowoc has h i r e d  the Un~ted 
States Geological S u r v ~ y  to monitor t h e  water quality of 
Oconomowoc Lake s i n c e  1986. This information provides an 
excellent r e c ~ r d  of the most recent  water quality t r e n d s .  



The historical water quality of Oconomowoc Lake can be determined 
by using techniques which r e l y  upon known relationships be tween  
algal communities, sediment/water interactiors, a n d  the rate of 
sedimentaticn. An analogy would be covnting and measuring the 
w i d t h  of t ree  rings for determining t h e  age and  r a t e  of growth of 
3 t r e e .  The conce2trati~n of nutrients and other cherrrical 
parameters in t h e  c o r e  provides a c lue  to the condition of  the 
lake a t  a known per iod  i n  time. The r e l a t i v e  water q u a l i t y  is 
deternined by examining the algal remains, specifically diatom 
frustvles 1r. the  co re .  Diatoms are algae which have cell walls 
composed of s i l i c a  which resist degradation. The sedimentation 
rate is deLermined by the lead-210 activity -n t h e  sediment core. 
Lead-210 is  a naturally o c c u r r i n g  radionucleld with a half life of 
2 2 . 3  years .  The decay of lead-210 prov ides  d means f o r  
determining the age of sediment and the rate of sedimentation. 

The following discussion describes the methods used to a n a l y z e  the 
sediment  parameters as well as ghat eech parameter means in 
regards to ~ n t e r p r e t  ing water slled l a n d  u s e  a c t i v i  tics and water 
qua1 ity changes .  

Field Sampling 

A sediment core was collected from the deepest part of t h e  lake 
IFig~re I), with 2 gravizy c o r e r .  The core xas taken back to t h e  
lab 2nd sec~ioned into 2 ~ r e n t i ~ e t e r s  lcm) s e ~ t i o n s .  The samples 
of  sediment were placed into labeled prcwcighed bottles, weighed 
agair. then #dried to a cons t an t  weight. The 3ifference i n  wet and 
d r y  wei3ht is u s e d  t o  calculat~ the p o r o s i t y  of t-he sediment 
( F o r m u l a  4 ) .  The samples a r e  then ground  to a fine powder and 
s t o r e d  until used. 

Formula A 

Porosity 

Where: C* = Plater Den31ty ;1. 0 g,'cm') 
G z  - S q d i r ~ n t  7~nsity ( 2 . 4 5  qicrn') 
f = Fraztion Gry W~ight (g /cm2)  

Sediment p~rosity is used to det~rmlna the size of sedirnenring 
p a l - t i ~ l e s .  A h i g h  porosity valxe lndlcat~s f ~ n e r  Ir smaller 
grained material compared to Izw psroslty v z l u e s  w h i ~ h  mean 
coarser  naterial. Coarser materlal 1s charzcteristic of upland 
eroslcn. luring periods cf l a n d  disturbance or high erosion we 
would cxpcc t  t h e  sedlrner-t por~s:ry to decrease .  



Figure 1. Oconomowoc Lake Map. 



Lead-210 (Aging specific sediment samples) 

Geochronology with t h e  naturally occurring Lead- 210  is based on 
t h e  p r i n c i p l e  t h a t  t h e  isotope has been continuously delivered to 
t h e  earth's s u r f a c e  and undergoes continuous radioactive decay 
following incorporation into steadily accumulating sediments. The 
activity of Lead-210 in t h e  2 crn sections f rom t h e  Ocono~~owoc L a k e  
sediment core was used to determine the rate of  sediment 
accumulation. Lead-210, a weak beta emitter with low activity is 
n o t  r ead i ly  detected t h e r e f o r e  Polonium-210, is actually measured, 
Polonium-210 is the alpha emltting granddaughter of Lead-210, and  
can be used to represent the a c t u a l  Lead-210 activiyty in each 
sample because the two isotcpes are assumed to be i n  s e q u l a r  
equilibrium. T h e  daughter is u s e d  because in an a c i d i c  solution it 
will spontaneously p l a t e  on to a copper disk, which can then be 
counted on a high resolution a lpha  spectrometry sys tem.  A y i e l d  
monitor, Polonium-208, is added to each sample so  t h a t  t h e  exact 
activity of  Polonium-210 can be determined. The activity of 
Lead-210 at t h e  time of sediment sampling is calculated f r o m  t h e  
c o u n t  ra tes  co r rec ted  for counting background, growth and decay, 
counting efficiency and  recovery of the y i e l d  monitor. 

The sediment accumulation r a t e  is expressed as a n  accumulation of  
a mass of sediment (gm/cm2/yr) rather than  as an accumulated 
depth .  S ince  layers  of  sediment w i l l  become compacted hy the 
addition of new sediment t h e  depth can n o t  be used to determine 
accumulation rates. Sediment mass is used to determine 
accumulation r a t e s  since no matter how conpazted a layer becomes 
it's mass will remain. 

The rate of sediment a c c l ~ m u l a t i o n  will vary dependi~g on t h e  
sampling location in t h e  l a k e .  The g r ea t e s t  acuunulstion rate 
occurs at t he  maximum d e p t h  because of  t h e  lateral m~vement  of 
sediment from shallow depths  towards t h e  deepest p a r t  of the lake 
(sediment  focusing) . 

T o t a l  I r o n  a n d  Total Manganese Analysis 

Analysis of the Total Ircn, and Total Manganese #:oncentration in 
the sediment was done using a acid digestion fcllowed by analysis 
with a A t o m i c  Absorption Analyzer. 

A known quantity of dried and g round  s2diment was eigected using 
n i t r i c  acid and h-pdroqen pe rox ide .  Follawing h e a ~ e i  digestion t he  
5~lution is filtered, ~ n c  b r o u g h t  up tr, a k n ~ w n  T;r_lume. This 
soluLion is t h e n  analyzed f o r  iron and manganese. 

The ratio of iron to cangdnese is used to assFss t h e  presence  of 
oxygen in t h e  hypolimnion of a l a k e .  In additiqn the ratio of 
iron to phosphorus can be ~ s e d  to indicate p e r i o d s  of ercsicn in 
t he  watershed. 



Carbon and Nitrogen Analysis 

T o t a l  Carbon, Organic N i t r o g e n  and Organ ic  Carbon are measured in 
a Carlo Erba Elemental Analyzer 1106. The technique  u s e d  is flash 
combustion. The samples are  held in a lightweight tin container 
and dropped a t  p rese t  intervals of t i m e  into a vertical wart2 
tube ,  maintained a t  1 , 0 3 0  C e l s i u s  ( ' C ) ,  t h r o u g h  which a constant 
flow ~f helium is r u n .  When t h e  samples are  introduced, t h e  
helium stream is temporarily enriched with pure oxygen. Flash 
combustion takes place, primed by the oxidation of the c o n t a i n e r .  
The i n d i v i d u a l  components are  then  separated and eluted as M2, 
CO,, and H,O. They are measured by a thermal conductivity 
detector, whose signal is fed into zn i n t e g r a t o r  with d i g i t a l  
p r i n t o u t  of peak area. The instrument is calibrated by combustion 
of standards of known elemental composition. A sediment sample of 
known composition is also i n c l u d e d  in each sample run. The 
inorganic carbon i n  the sample is calculated by subtracting the 
organ ic  carbon from the total carbon. 

The t o t a l  carbon accumulatlon r a t e  is a combination ot organic and 
inorganic carbon (carbonates l sources. O r g a n i c  carbon 
accumulation r a t e s  a r e  used to infer overall l a k e  productivity. 
Productive lakes have more a l g a e ,  and aquatic p l a n t s  and the 
sediment  organic carbon is higher. Inorganic c a r b ~ n  accurnulatlon 
rates are useful in determining t h e  overall water quality and t h e  
sou rce  of sed iment .  The accumulation of i n o r g a n i c  carbon is 
typically found in hardwater a r  marl l akes  which t end  to be less 
productive. 

Total Phosphorus 

A knoxn amount of dried, ground sediment is d i g e s t e d  w i t h  n i t r i c  
and sulfur~c a c i d s .  Follawing digestion t h s  solution is filtered, 
diluted and analyzed with a spec t rophotorne t .e r .  

The iron to ~ h o s p h o r u s  r a t i - o  is used as a surrogate to watershed 
erosion. As eroslon in t h e  watershed increases  the r a t i o  of iron 
to phosphorus a l s o  tends to i cc rease .  The phosphorus  accumulation 
rate can be u s e d  alone as an i r id icator  of w a t e r  nutrient l e v e l s .  
The sediment/water interactions regulating phosphorus a r e  complsx 
and can make the interprezatlon of the profile difficult. 
Theref are, the phosphorus a c c u m u l a t i o n  rate is generally u s e d  as 
s u ~ r , ~ r t i v e  evidence w i t h  ~ t h e r  sediment parameters. 

Diatoms 

A kncwn amount g f  w e t  sediment is digested with hydrogen peroxide 
and pGtassium dizhromate. Fo l l c , : )~ ing  digesticn t h e  residue 1s 
washed with distilled wa:er at least f o u r  t i m ~ s .  A known amount 
of glass rnicros;neres is zdded r o  t h e  sample to more accurately 



determine diatom concentrations within the sediment .  A portion of  
the diatom suspension is dried  on a coverslip a n d  samples a re  
mounted in Hyrax. A minimum of 100 f r u s t u l e s  were identified and 
counted under oil immersion obj  ect , ives (1400x1 . 
~ l l  partial valves containing unlque f e a t u r e s  such  as identifiable 
central areas, or ends were tabulzted. Counts were made 
continuously along randomly selected transects and a l l  
identifiabls fragments were included in t h e  coun t .  When a 
fragment or frustule could n o t  be identified, it was recorded as 
unknown and i n c l u d e d  in the total count. When valve ends were 
tabulated, t h e  number recorded was divided by t h e  number of ends a 
complete frustule would possess. Frustules and fragments were 
counted if they were completely in t h e  field of view or in t h e  
case when o n l y  a p o r t i o n  of t h e  f r u s t u l e  w a s  v i s i b l e ,  when t he  
appropriate characteristic was visible in t h e  right half of the 
field of v l e w .  

The diatom accumulation r a t e  is used  as a surrogate to lake 
productivity. A s  a Lake becomes more n u t r i e n t  rich and product i7rc  
t h e  diatcm accumulation rate also increases .  Changes in t h e  
diatom community w i t h i n  a core can a l s o  be u s e d  to i n d i c a t e  
periods of changing'water q u a l i t y .  The species also indicate the 
relative water qdality. S i n c e  t h e  relationship between certaln 
species of  diatoms and general w a t e r  qua l i ty  conditions is known, 
t hey  provide an excellent tool to d e t e r m i n e  the historical water 
quality changes. 

Results 

The r e s u l t s  a r e  presented  as accumulation r a t e s  r z t h e r  than 
concentration f o r  a particular period of time, with the exce~tlon 
of porosity and chemlcal ratlos. T h e  a c c u m u l a t i o n  r a t s  is 
c a l c u l a t e d  by multiplying the parameter concentration at a 
particular sediment depth  with the correspond~ng c a l c u l a t e d  
instantaneous sedlment a c c u m u l a t i o n  ra te .  T h e  r a t e  of 
accumulation gives the most accurate picture of changing lake 
conditions. An analogy is a small r lqJer  flowing into ~~onomowoc 
Lake. The z v n c e n t r a t l ~ n  cf phosphorus in t h e  water may be very 
h i g h  h u t  i f  t h e r e  i s  little flow in t h e  r l v e r  t h e  total q u a n t i t y  
r each ing  t h e  l ake  is small, however if t h e  concentration cf 
phosphorus is low b u t  t h e  river 1s in f lood  s t a g e  then  t h e  tctal 
amount c ~ i  phosphorus  entering the l ake  may be very h i g h .  X h i l e  
the c c l n c e n t r a t i o n  1s i r r ~ p o r t a n t  it is t h e  load t o  t h e  lake or 
sediment which is c r i t i ~ a l  to measure .  

Appendix 1 graphically summarizes the sediment r e s u l t s  and 
appendix 2 contains the sediment chemistry concentrations f o r  
f u t u r e  reference. Appendix 3 summarizes the sediment accumulaticn 
results. The sediment core  r e s u l t s  a r e  t r u n c a t e d  a t  t h e  e a r l y  
1800's s i n c e  the lead-210 s e d i m e n t  d a t i r , ~  t e c h n i q u e  is accura te  



for t h e  last 1 5 0  years .  P r i o r  to the early 1800's the dates a r e  
o n l y  marginally accurate. 

Lead-210 (Sedimentation Rate )  

The presettlement accumulation r a t e  was 0 . 0 3 0  gram per square 
centimeter per year  ~ g r n : c r n ~ / ~ r )  ( F i g u r e  2 ) .  Between the 1 8 5 0 ' s  
and 1 8 9 0 ' s  t h e  sediment accumulation r a t e  increased  to a peak of  
0 . 0 7 2  gm/cm2/yr, The r a t e  t h e n  decreased to approximately 0 . 0 4  
gm/cm2/yr a r o u n d  the 1920's then increased again to 0 . 0 5 4  
gm/cmZ/yr by the 1 9 3 0 ' s .  A f t e r  t h e  1 9 3 0 ' s  t h e  accumulation rate 
decreased t o  t h e  presettlement accumulation r a t e  by t h e  1 9 6 0 ' s  and 
remained low to present. 

Carbon Accumulation Rates  

The accumulation rates of carbon in the  Oconomowoc Lake sediment 
is shown in figure 3 .  The r a t e  of accumulation of organ ic  carbon 
Ln t h e  sediment changed l i t t l e  w i t h  time. The inorganic carbon 
!carbonates)  changed substantially a n d  accounts f o r  t h e  majority 
of  t h e  change in the ,  total ca rbon  profile. The inc rease  in 
inorganic accumulation rate occurred between t h e  m i d  1800's and 
t h e  1 8 9 0 ' s .  In the e a r l y  1 9 0 0 ' s  t h e  i no rgan i c  carbon accumulat ion 
r a t e  decreased until the 1920's increased slightly during the 
1 9 3 0 ' s ,  then decreased to presettlement levels by the 1 9 6 0 ' s .  
T h i s  profile is the same as the sediment accumulation rate ( S e e  
discussion a b o v e ) .  

Iron/Phosphorus Ratio 

The t o t a l  iron to total phosphorus  r a t i o  is  shown i n  f i g u r e  4 .  The  
r a t i o  is nearly constant until the early 1900's when 1t i nc reased  
substantially. T h e  r a t i s  reached a peak between the 1940's and 
1960's then decreased t n  presettlement values by the 1970's. The 
i r o n  to phosphorus ratio has remained at presettlement l e v e l  s i n c e  
t h e  1 9 7 0 ' s .  

T h e  diatom accumulation rate increased substantially a f t e r  t h e  
1 9 2 0 ' s .  The rate peaked in the 1970's then decreased to i t s  
p resen t  I 1 9 9 5  1 rate. 

The diatam community during prese t t l ement  was dominated by 
Cyclotella m i c h i g a n i a n a  a n d  C y c l , ? t e l l a  s p .  ( F i g u r e  6 ) .  Between 
t h e  late 1 8 0 0 ' s  and t h e  1 9 4 0 ' s  these taxa decreased in abundance 
and were replaced with Fragilaria c r o t c n e n s i s ,  As t e r i o n e l  l a  
formosa, S t e ~ h a n o d i s c u s  medius  and Achnanthes linearis. Ir ; i  th t h e  



exception of t h e  last species each i n d i c a t e  elevated n u t r i e n t  
l e v e l s .  Achnanthes l i n e a r i s  is an epiphytic species and indicates 
an increase in the density of rooted aquatic p l a n t s .  

The following di - scuss ion  w i l l  first focus  on the watershed 
activites which were t a k i n g  p lace  at known per iods  of time. This 
will then  be related to Lhe sediment core r e s u l t s  t o  show the 
impact land use activites had on t h e  water quality of Oconomowoc 
Lake.  

I n i t i a l  s e t t l e m e n t  of sou theas t e rn  Wisconsin started in the 1830's 
and continued t h rough  t h e  1 8 5 0 ' s .  German farmers settled t h e  area 
and cultivated predomi~ately wheat and l e s se r  amounts of corn, 
oats and hay. Around t h e  1880's wheat farming declined and 
farmers t u rned  to c o r n ,  oats, hay and began to develop d a i r y  
he rds .  By the 1 9 3 0 ' s  agriculture w a s  beginning to grow r a p i d l y ,  
and was becoming mechanized.  Through t h e  1 9 8 0 ' s  d a i r y  farms were 
numerous in southeastern biisconsin.  In the early 1990's dairy 
farming has  declined and cash cropping which r e q u i r e  Less l a b o r  
but can also result in grea te r  so11 loss has i nc reased .  

From t h e  1 9 4 0 ' s  to the 1 9 6 0 ' s  there was a tremendous i n c r e a s e  I n  
t h e  p o p u l a t i o n ,  especia l ly  around t h e  lakes i n  the Washington, 
Waukesha County areas. Lake shorelines that: were once farmed were 
be ing  s o l d  f o r  seasonal homes. By 1 9 6 3  the majority of the 
shoreline had been developed with seasonal homes. 

Continued urbanization of the watershed contributes increased 
stormwater inputs to t h e  l a k e s  and r i ve r s .  Stormwater is the 
source of nutrients a n d  o t h e r  p o l l u t a n t s  which a r e  conveyed in 
stormsewers d i r e c t l y  t o  t h e  surface w a t e r s  r a t h e r  t h a n  being 
f i l t e r e d  i n  vegetated dralnage ways. 

The results of the sediment analysis wlll be broken i n t o  time 
periods which r e f l e c t  e i t h e r  a periad of status quo or p e r i o d s  of 
substantial change .  These  per iods  can t h e n  be ocmpased to 
watershed activities to show t h e  impact activities on t h e  land had 
on the water q u a l i t y .  Table  2 summarizes the w a t e r s h e d  activities 
a ~ d  corresponding sediment c o r e  r e s u l t s .  

From prese t t l emen t  t o  e a r l y  s e t t l e m e n t  t h e  water q u a l i t y  
conditions of Oconomowcc Lake were very good. The l a k e  
experienced a sedimenration r a t e  of 0.030 gm/cmZ/yr a n d  had diatom 
caxa  which were ind ica r . lve  of excellent water c l a r i t y  and low 
nutrient levels. 



Table 2 .  Summary of watershed activities and sediment core 
results. 

Time Period 

1 8 0 0  - 1 8 5 0  

Watershed Activity 

Presettlement conditions 

Minimal land disturbance 

Period of intensive 
wheat farming 

Wheat f a rming  replaced 

Dairy farming becoming 
more popular 

Farming becoming 
mechanized, greater 
i n t e res t .  in higher 
y i e l d s  

nalry farming boomlng 

Rapid development of 
shoreline 

Sediment Core Result 

Diatom taxa indicative 
o f  good water clarity 
and low nutrient levels 

Sedimentation r a t e  of 
0 . 0 3 0  gm/cm2/yr 

Diatom taxa indicative 
of good water c1arit .y 
and low n u t r i e n t  levels 

Deposition of  
c a r b o n a t e s  decreasing 

Increase in iron to 
phos.  r a t i o  

Diatom accumulation 
rate increases 

D i a t o m  taxa indicative 
of greater n u t r i e n t  
availabllitv 

I r o n  to phzsphorus 
r a t i o  remains h i g h  

Sedimentation rate 
decreases indicating 
less internally derived 
sedimer~t  

D i a t o m  accumulation 
r a t e  and community 
structure suggest 
increasing n u t r i e n t  
levels 

Continued development  of 
shoreline 

D a i r y  farming s t i l l  
dominant agricultural 
practice 

Improved l a n d  protection 
abilities ie. ordinances 
and t e c h n i q u e s  

Iron to phosphorus 
ratio decr3asing 

S e d i m e r ~ t a t i o n  r a t e  back 
to presettlement times 

Diatom co  
s t  rurture 
accumulat 
SUggESt C 

nutrient 

~ . m u n i  ty 
and 
ion rates 
r ,nLinued 
lnadincr  



The sedimentation r a t e  increased f r o m  the 1 8 5 0 ' s  until the  peak in 
t h e  1890's ( F i g u r e  2) . T h i s  was due to the increase  in deposition 
of  inorganic carbon  ( c a r b o n a t e s )  ra ther  t han  from erosion of rhe 
watershed. T h i s  is supported b y  t he  inorganic carbon p r o f i l e  
which is the  same as the sediment accumulation profile. The iron 
to phosphorus ratio does n o t  i nc rease  during this same time 
period,  w h l c h  indicates that t h e  increased sedimentation rate is 
due to internal processes rather t h a n  from watershed sources .  The 
water quality of Oconomowoc Lake was s t i l l  very good d u r i n g  t h i s  
p e r i o d .  

After t h e  1 8 9 0 ' s  t h e  s e d i r n e n t a t i ~ n  Ideposition of ca rbona tes )  rate 
began to decrease.  Simultaneously the r a t i o  of iron to phosphorus 
increases  indicating an i n c r e a s e  in the external s e d i m e n t  load t o  
f h e  l a k e .  As the lake r e ce ived  more sediment and nutrients from 
the watershed it changed t h e  water q u a l i t y .  T h i s  change reduced 
the conditions under  which t h e  carbonates would precipitate and 
become i n c o r p o r a t e d , i n t o  the sediment. The dia tom accumulation 
r a t e  a l s o  begins t o  i nc rease  indicating increased nutrient l eve l s  
and primary productivity ( a l g a e )  . The diatom co,nmunity a l s o  
changed during t h i s  period suggesting e leva ted  nutrient levels and 
decreased water c l a r i t y .  

The iron t o  phosphorus r a t i o  remained e l eva ted  between the 1 9 4 3 ' s  
and 1960's i n d i c a t i - n g  a p e r i c d  sf higher eresign in t he  watershed. 
The sedimentation rate decreased during thls time period 
s u g g e s t i n g  that t h e  source of  sediment changed from internal t o  
external. EJ t h e  1960's + h e  s e c i x e n t a t i o n  r a t e  had reached 
p r e s e t t l e w n t  r a t e s .  T h e r e  w a s  no decrease in t h e  n u t r i e n t  
l o a d i n g  to Oconomowoc L a k e  d u r i n g  t h i s  per iod  as seen in t h e  
d i a t ~ m  accumulation r a t e  and t h e  diatom community. 

1960 - P r e s e n t  

A f t e r  the 1960's t h e  s e d i m e n t a t i c n  r a t e ,  and t h e  i n o r g a n i c  carbon 
accumulatisn r a t e  i n c r s a s e d  s l i g h t l y ,  w h i l e  the iron to phosphorus 
r a t i o  decreased. This suggests that conditions in the l a k e  may be 
impro-ring to p r e- 1 9 0 0  c o n , d i t i o n s .  The d i a t o m  accumulation r a t e  
?;as peaked and  1s decreasing slightly suggesting a slight decrease 
in l a k e  ~roductlvity. The diatcx community also s u g g e s t s  a slight 
imprcvement in nutrient l e l re l s .  Stephanodiscus medi  us is 
decreasinq and Fragilaria crotcnensis is i n c r e a s i n g .  



Conclusions 

Watershed activities during the ear ly  to mid 1 9 0 0 ' s  had t h e  
g r e a t e s t  impact upon the water quality of Oconomowoc Lake. 
Increased  sediment load  and more importantly n u t r i e n t  loading to 
Oconomowoc L a k e  ha s  increased  lake productivity and reduced water 
quality. Most recent information suggests a slight improvement in 
t h e  water quality of 9conomowoc Lake. 

The management implications of this work c l ea r ly  p o i n t  to the need 
to manage nutrient loading to Oconomowoc Lake. Since Oconomowoc 
Lake is phosphorus limited every e f f o r t  shou ld  be made to reduce 
the phosphorus  load.  Sediment appears to be less of a problem 
t h a n  phosphorus a t  t h e  present time. 

The a u t h o r  would like to acknowledge t h e  assistance of Mr. P a u l  
Garrison and Molli MacConald from t h e  Department of N a t u r a l  
Resources for completion of  the diatom profiles and interpretation 
of the sediment profiles. Mr. P a t  Anderson from t h e  Cente r  f o r  
Great Lakes S t u d i e s  f o r  h i s  assistance in s e d i m e n t  chemistry 
analysis and interpretation. Mike Bruch from t h e  Department of 
Natural Resources f o r  h i s  assistance in collection of t h e  sediment 
core. The Southeastern Wisconsin Regional Planning Commission w a s  
very h e l p f u l  in pro t1 id ing  information on the s o i l s ,  land use and 
extent of urban development w i t h i n  t h e  watershed. M r .  Dan Helsel 
was extremely h e l p f u l  in reviewing drafts of t h i s  r e p o r t  and 
providing c o n s t r u c t i v e  comments on organization and content. The 
author a l s o  w i s h e s  to t h a n k  t h e  Villaqe of  Oconomowoc f o r  
participating in t h i s  study, T h e  resG1t.s provide a g r e a t  deal of 
information on t h e  hlstcrical water quality trends in Oconomowoc 
Lake and t h e  importance of managing nutrient loads to the lake. 



Sediment Accumulation Rate 

Oconomowoc Lake, Waukesha County 

Year 

gmlcm2lyr 

Figure 2. 1995 Upper Rock River Basin Assessment 
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Figure 3.  1995 Upper Rock River Basin Assessment 
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Figure 4. 1995 Upper Rock River Basin Assessment 
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Oconomowoc Lake, Waukesha County sediment chemistry accumulation results. 
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