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I O b i  ec t ive  

This study's objective was to determine the water quality trends 
in Moose Lake, dating back to presettlement times. A sediment 
core was c o l l e c t e d  and dated u s i n g  Lead-210 to determix2 sediment 
age a n d  accumulation r a t e .  Total carbon,  organic carbon, organic 
n i - t r o g e n ,  t o t a l  phosphorus, t o t a l  i r o n  and t o t a l  manganese were 
also analyzed. Diatom f r u s t u l e s  were identrfied i n  the core .  
Periods of known watershed activities from early settlement to t h e  
p r e s e n t  were compared with changes in sedimentation rates, 
sediment chemistry p r o f i l e s  and changes in water quality inferred 
from the preserved diatom record .  

Introduction 

Moose L a k e  is locat,ed in t h e  n o r t h r t e s t  portion of Waukesha County, 
southeastern Wisconsin. The l a k e  is a seepage lake, it has no 
i n l e t  and no o u t l e t .  The l ake  h a s  low productivity 
(olig~irophic;. Moose Lake is 8 1  a c r e s ,  61 feet deep and has a 
drainage area of 5 5 3  acres resulting i n  a d i r e c t  d r a i n a g e  area to 
lake a r e a  r a t i ~  of 6.9 to 1. The 1990 land u s e  in the d i r e c t  
drainage area is summarized i n  table 1. 

Table  1. i990 Land u s e  in the d i r e c t  drainage area of  Moose Lake,  
Waukesha County, Wisconsin. 

T h e  ,::ater quality of Monse Lake has never been extensively 
monitored. Sam? sampling was conducted between t h e  1970's and 
presen t  but none sufficient to determine any long  tsrm tr2nds I n  
water  quallty. The water c l a r i t y  has been monitored bi a 
v o l u n t e e r  on t h e  lake sLnce 1993. No trends ran be 2 2 t e r s l r ~ e  
based cpcn the existing ~ n f o r r n a t i ~ n .  

The b - l s t c r i c a l  water quality of Foose Lake can ke d e t e r m L : ~ ~ d  by 
u s i n g  terhniques which rely upon known relationships betwern algal 
commxnltles, sed imcnt /wa te r  interactions, and t h e  rate rlf 
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sedimentation. The sedimentation r a t e  is determined by the lead-  
2 1 0  activity in t h e  sediment core. A n  analogy would be counting 
and measuring the width of t r e e  r i n g s  f o r  determining t h e  age and 
rate of growth of a t ree .  The concent . ra t ion of nutrients and 
other chemical parameters in the core provides a clue to the 
condition of the lake at a known period in time. The relative 
water quality was determined by examining the a l g a l  remains, 
specifically diatoms, in the  core .  Diatoms are algae w h i c h  have 
c e l l  walls composed of  silica which resist degradation. Lead-210 
is a n a t u r a l l y  occu r r ing  radionucleid with a half life of 22.3 
years .  T h e  decay of lead-210 provides a means f o r  determining t h e  
age of sediment and the rate of  sedimentation. 

Materials and Methods 

The following discussion descr ibes  the methods used to analyze t h e  
sediment parameters as well as what each parameter means in 
regards to interpreting watershed land u s e  activities and water 
quality changes. 

F i e l d  Sampling 

A sediment Tore was collected from the deepest pa r t  of t h e  lake 
(Figure 11, with a gravity corer. T h e  core  was taken back to t h e  
lab a n d  sectioned into 2 centimeter ( c m )  sections. The sed imen t  
samples were placed in l abe l ed  preweighed bottles, weighed again 
t h e n  dried to a constant weight. The diff2rence in wet and dry 
weighL is u s e d  to c a l c u l a t e  t h e  porosity of the sediment ( F o r m u i a  
A ) .  The samples are  then grolind t o  a fine powder and stored until 
u s e d .  

Porosity = (1-f! 
1 -  D ( f /D,) 

N h e r e  : D, = Watcr De~sity (1.0 g / c m 3 )  
D, - Sediment Density ( 2 . 4 5  g / c m 2 ;  
f = Fracti~n C r y  $;eight [gicm') 

Sediment porosity is used t.3 determine tF.e slze of sedimenting 
particles. A high poros i t -y  value indicates finer or smailer 
grained materiai compared to low poros1t-j values which mean 
coarser matorial. Coarser material is characteristic of u p l a n d  
ercsion. During per iods  zf  land disturbance or high erosion we 
would e z ~ n c t  t h e  sediment porosity to decrease .  



Figure I .  Moose Lake Map. 



Lead-210 (Aging sediment samples) 

Geochronology with the naturally occurring Lead-210 is based on 
the p r i n c i p l e  that t h e  isotope has been continuously delivered to 
the earth's s u r f a c e  and undergoes cont inuous r a d i o a c t i v e  decay 
following incorporation into s t e a d i l y  accumulating sediments. The  
activity of Lead-210 in the sediment core was used to determine 
t h e  r a t e  of sediment accumulation. Lead-210 is a weak beta 
emitter, with low activity and is n o t  readily detec ted  t h e r e f o r e  
Polonium-2 10, is actually measured. Polonium-210 is t h e  a lpha  
emitting granddaughter of Lead- 210,  and c a n  be used to represent 
t h e  actual Lead-210 activity in each sample because t h e  two 
i s o t o p e s  are assumed t o  be i n  seqular equilibrium. The daughte r  is 
used because in an a c i d i c  solution it will spontaneously plate on 
t o  a copper disk, w h i c h  can then be counted on a high resolution 
a lpha  spectrometry system. A y i e l d  monitor, Polonium-206, is 
added to each sample so that t h e  exact activity of Polonium-210 
can  be determined, The a c t i - ~ i t y  of Lead-210 a t  the time of 
sediment sampling is c a l c u l a t e d  from t h e  coun t  r a t e s  c o r r e c t e d  f o r  
c o u n t i n g  background,  g rowth  and  decay,  counting efficiency and 
recovery of the  y i e l d  monitor. 

The sediment accumulation r a t ?  discussed above is expressed as an 
accumulation of a mass ~ 3 f  sediment (gm/crn2/yr) r a t h a r  t h a n  a s  an 
accumulated depth .  S i n c e  layers  of sediment will become compacted 
by the addition of new sediment the depth can n o t  be used to 
determine accumulation r a t e s .  Sediment mass is u s e d  to determine 
accumuistion r a t e s  since no matter how compacted a layer  becomes 
i t ' s  mass will remain. 

The r a t e  of sediment a c z u m u l a t i c n  w i l l  vary depending on the 
sampling l oca t i -on  in t h e  lake. The g rea t e s t  accumulation r a t e  
occurs at t h e  maximum depth  because of t h e  l a t e r a l  movement of 
sediment from shallow dep ths  towards the de3pest p a r t  of the l a k e  
(sediment focus~ngl. 

Total Iron and Total Manganese Analysis 

Analysi 
was don 
Aijsorpt 
sedimen 
Followi 
up tc, a 
mangane 

s of the T o t a l  Ir5n, and Total Manganese in t h e  sediment 
e using a a c i d  digestion followed by analysis with a A t ~ m i c  
ion Analyzer. A kno~wn guantlty of d r i e d  and  ground 
t was digested using nitric ac id  and h y d r ~ g e n  peroxide. 
ng heated  digesLion t h e  solution is filtered, and  brought 

known volume. This solution is then analyzed f o r  lron and 
se. 

The r a t i o  of i r o n  to manganese is u s e d  to assess che ? resenre  of 
oxygen in t h e  hyp~limnion of a lake. I n  additi~n t h e  r a t i o  of 
iron to phosphorus can  h e  used to indicate p e r i ~ d s  of e r o s i o n  in 
t h e  watershed. 



Carbon and Nitrogen Analysis 

T o t a l  ca r ton ,  organic nitrogen and o rgan ic  carbon are measured in 
a C a r l o  Erba Elemental Analyzer 1106. The technique used is flash 
combustion. The samples a re  h e l d  in a lightweight tin container 
and dropped at prese t  intervals of time i n t o  a v e r t i c a l  quartz 
tube ,  maintained at 1,030 degrees c e l s i u s  ( ' C j ,  th rough  which a 
constant flow of helium is r u n .  When t h e  samples a r e  introduced, 
the helium stream is temporarily enr iched  with pure  oxygen. Flash 
combustion t a k e s  place ,  primed by the oxidation of the  container. 
The individual components a r e  t hen  separated and e l u t e d  as N,, 
CO,, and H,G. They a r e  measured hjj a thermal conductivity 
detector, whose signal is fed  into a n  integrator w i t h  digital 
p r i n t o u t  of peak a r e a .  The i n s t r u m e n t  is calibrated by rombustion 
of standards of known elenental composition. A sediment sampls of 
known composition is a l s o  included in each sample run. The  
i no rgan i c  c a r b o n  is determined by subtracting t h e  organic carbon 
from the total carbon in the sample. 

The total carbon accumulation r a t e  is a combination of organic and 
i no rgan i c  carbon (carbonates) sources .  Organic carbon 
accumulation rates a r e  used  to i n f e r  o v e r a l l  l a k e  productivity. 
Product ive  l a k e s  have more algae, and aquat ic  plants and t h e  
sedimefit organic carbon is higher. Inorganic carbon accumulation 
rates are  u s e f u l  i n  determining t h e  o v e r a l l  water quality and the 
source  of sediment. The accumulation of i n o r g a n i c  carbon is 
t y p i c a l l y  found in hardwater o r  marl l akes  whi-ch tend to he l e s s  
productive. 

Total Phosphorus 

A known amount of dried, ground sediment is digested with nitric 
and sulfuric a c i d s .  Following digestion the solution i s  fiitered, 
d i lu r ed  and analyzed with a spec t~-ophotometer .  

The i r c n  to phcsphorus r a t i o  is used  as a surrogate to wate r shed  
erosion. As erosion in t h e  watershed increases t h e  r a t i o  of i ron  
to p h o s p h o r l ~ s  a l s o  t e n d s  to increase. The phosphorus accumulation 
rate can be used a lone  as an indicator of water nutrient l e v e l s .  
T h e  sediment/water interactions requlating phos-phorus a r e  complex 
and ran make t h e  interpretation of the profile difficult. 
T h e r e f o r e ,  t h e  phosphorus accumulation rate is g e n e r a l l y  u s e d  as 
supportive evidence with other sediment parameters. 

A known amcunt of w e t  sediment I s  ci iges tsd  with a kncr.;n zmour,t ~f 
h2*drogen peroxide and gotasslum dichramate. Following d~q~zt:on 
t h e  r e s idue  is washed with distilled water a t  l e a s t  f o u r  clmes. A 
known amount of g l a s s  microspheres is added to the sample tc more 



accura te ly  determine diatom concentrations in t h e  sample. A 
portion of the diatom suspension is dried on a coverslip and 
samples are  mounted i n  Hyrax. A minimum of 1 0 0  frustules were 
identified and counted u n d e r  o i l  immersion objectives (1400X). 

All partial valves c o n t a i n i n g  un ique  f e a t u r e s  such as identifiable 
cen t r a l  areas,  or ends were tabulated. Counts were made 
continuously a long  randomly se lec ted  t r a n s e c t s  and a l l  
i d e n t i f i a b l e  f r a g m e n t s  were inc luded  i n  t he  coun t .  In the case 
when a fragment or f r u s t u l e  could not be ~dentified, it w a s  
recorded as unknown and included i n  the t o t a l  c o u n t .  In t h e  case 
when valve ends were tabulated, t h e  number recorded was div ided  by 
the number of ends a complete f r u s t u l e  would possess. Frustules 
and fragments were counted if they were completely in the f i e l d  of 
view or in t h e  case when only a portion of the frustule was 
v i s i b l e ,  when the  apprcpriate characteristic w a s  . ~ i s i b l e  in t h e  
right half of t h e  f i e l d  of view. 

The diatom accumulation rate is used as a surrogate to lake 
productivity. As a lake hecomes more nutrient rich and productive 
t h e  diatom accumulation r a t e  also i n c r e a s e s .  Changes in the 
di-atom community within a core c a n  also be used  to indicate 
per iods  of  changing water quality. The spec ies  also i n d i c a t e  the 
relative water quality. Since  t h e  relationship between certain 
spec ies  of diatoms and gene ra l  water q u a l i t y  conditions is known, 
they  provide an excellent tool to determine the historical water 
q u a l i t y  changes. 

Results 

The results are present2d as accumulatlsn r a t e s  rather than 
concentration f o r  a particular perlgd of time, l ,k r l th  the exception 
of porosity and chernlesl  r a t i o s .  The accumulation rate is 
calculated by mult . ip ly lng  the parameter zoncentrati~n at a 
particular sediment depth w l t h  the corresponding c a l c u l a t e d  
instantaneous sediment acrumulation r a t e .  The r a t e  of 
sccumulation g lves  t h e  most a c c u r a t e  p l c t u r e  of changing l a k e  
c o n d i t i o n s .  An a n a l o g  is a small river flowing into M ~ o s e  Lake.  
The concentration of phosphorus i n  the water may be very high but 
i f  t h e r e  is little flow in the r i v e r  the total quantity reaching 
t h e  lake is small, however i f  the concentration of  phosphorus is 
low but the r i v e r  is in flood s tage  t hen  t h e  t o t a l  amount of 
phosphorus e n t e r i n g  the lakc may be very  h i g h .  While the 
concentration is important, the l o a d  t o  the l a k e  or s e d l m ? n t  is 
c r i t i c a l  to measure.  

Appendix 1 graphically summarizes t he  sedlment results and 
appendix 2 contains the :.ediment chemistry concentrations f ~ r  
f u t u r e  reference. Appendix 3 summarizes t h e  sediment accumulation 
results. The sed imen t  co r e  resuits a r e  trurlcated at the e a r l y  
1 E 0 0 ' s  since t h e  lead-210 se,dirnent dating technique is accurate 



for t h e  l a s t  1 5 0  y e a r s .  P r i o r  to t h e  early 1800's t h e  dates are  
only  marginally accura t e .  

Lead-210 (Sedimentation Rate )  

T h e  accumulation rate increased substantially after the early 
1900's (Figure 2 ) .  Presett lernent  accumulation rate is 0.018 
gm/zm2/yr ,  then the rate peaked in t h e  1 9 5 0 ' s  to 0 . 0 4 6  gm/cm2/yr. 
Following the 1950's t h e  sedimentation rate decreased steadily to 
t h e  present ( 1 9 9 5 )  rate which is equal to t h a t  observed during 
presettlement. 

Porosity 

P r i o r  to the late 1800's t h e  sediment porosity changed very l i t t l e  
(Figure 3 ) .  A f t e r  t h e  1890's t h e  sediment p o r o s i t y  decreased to a 
minimum of 0 . 8 9 0 6  d u r i n g  t h e  1 9 5 0 ' s .  A f t e r  the 1950's t h e  
porosity increased to maximum of 0 . 9 7 8 5  at the surface (1995). 

I r o n  to Phosphorus 'katio 

T h e  r a t i o  of t o t a l  iron to total phosphorus in t h e  sediment 
i nc reased  in t h e  ea r ly  1900's and peaked between t h e  1930's and 
1970's ( F i g u r e  4 ) .  By 1995 t h e  ratio decreased t o  prssettlement 
levels. 

Carbon Accumulation Rates  

The total carbon a c c v m u l a t i o n  rate was relatively h i g h  from 
presettlement to t h e  1870's ( F i g u r e  5 ) .  After t h e  1 8 7 0 ' s  t h e  r a t e  
decreased to a m i n i m u m  d u r i n g  t h e  e a r l y  1900's. The accumulation 
rate increased rapidly to a peak in t h e  1950's. The increase  w a s  
due to  an increase in inorganic carbon accumulation. Following 
t h e  peak in t h e  1 9 5 C ' s  t h e  r a t e  cf accumulation decreased r a p i d l y  
to levels observed in t h e  early 1 9 E O ' s .  

Diatoms 

Prior to the 1830's, the diatom community w a s  d ~ m l n a t e d  bl- 
S t a u r o s i r a  construens Tar .  v e n t e r ,  S t a u r o s i r a  construens and 
S t a u r o s i r a  p i n n a t a  i nC i l ca t i ng  excellent water q u a l i t y  (Figure 6 )  . 
Beginn ing  around t h e  1950's these taxa started to decline, and 
Cylotella m i c h i g a n i a n a  indicative of good water clarity be2-3rne 
more abundant indicating a slight increase in n u t r i e n t  1 ~ ~ 1 e l s .  
However, t h e  lake st111 eshiblted very good water q u a l i t y .  
Between t h e  1920's a n d  1930's t h e r e  1s a major c h a n g e  in the 
diatom t axa .  Three s s e r l e s  which indicate an increase in nutrient 



l o a d i n s  to the lake increased in abundance includinq Asterionella - 
formosa, F r a g i l a r i a  crotonensis and Stephan~discus msdius. These 
three species have remained t h e  dominant spec ies  to p r e s e n t .  

The rate of accumulation Increased s i g n i f i c a n t l y  a f t e r  t h e  1 8 3 0 ' s  
and c o n t i n u e d  to increase  until the  1950's ( F i g u r e  7 ) .  Following 
t h e  1 9 5 0 ' s  t h e  diatom accumulation rate  decreased f o r  
approximately a decade before  resuming a s teady inc rease  t o  
p re sen t  (1995). T h e  diatom accumulation rate has never been 
higher than what is currently ( 1 9 9 5 )  observed.  

Discussion 

T h e  following discussion will f i r s t  focus on the watershed 
activities which were taking p lace  a t  known p e r i o d s  o f  t i m e .  T h i s  
will then be re la ted t o  t h e  sediment core results to show t h e  
impact the land use activities had on the water quality of Moose 
L a k e .  

A b r i e f  ~ z a m i n a t i o n  o f  t h e  historical watershed activities will 
help e x p l a i n  the r e s u l t s  of t h i s  s t u d y .  T n i t i a l  settlement of 
southeastern Wisconsin started in t h e  1830's and continued th rough  
t h e  1 8 5 0 ' s .  German farmers settled t h e  area and cultivated wheat 
with some minor amounts of corn, oats an3 hay. Around the 1 8 8 0 ' s  
wheat farming crashed  and  farmers turned to c o r n ,  oats, hay a n d  
began t o  develop da i ry  h e r d s .  B y  the 1 9 3 0 ' s  fa rming w a s  bzginning 
t o  grow r a p i d l y ,  and was becoming mechanized. Through the 1980's 
dairy farming was king in southeastern Wisconsin. Most recently 
there has been a t r e n d  away from dairy farming and a movement 
toward cash crops which require less labor but can also result in 
greater soil ioss. 

From t h e  1 9 4 0 ' s  to the 1960's t h e r e  was a t r emer~dous  increase  in 
t h e  population, especially around t h e  l akes  in t h e  Washington, 
Waukesha County areas. Lake shorelines that were once farmed were 
being sold f o r  seasonal hcmes. By 1940 t h e  majority of t h e  
shoreline had been developed w i t h  seasonal homes. 

Ccntinued urbanization cf the watershed contributes additicnal 
stormwater to t h e  lakes and r i v e r s .  This stormwater is t h e  source 
of n u t r i e n t s  and other pollutants which is c~nveyed in stcrmsewers 
directly to the s u r f a c e  wa te r s  r a t h e r  t h a n  being f i l t e r e d  i n  
vegetated drainage ways. 

The  results of the s e d i n m t  analysis will be broken  into time 
perlods which r e f l e c t  elther a per i cd  of status q u z  c r  periods of 
significant c h a n g e .  These per lgds  can then be comp~red : o  
watershed activ~ties to see how t h e  actlvlty on t h e  land 
Lnflu~nced t he  lake. Table 2 summarizes t h e  waters:-.ed activities 
and c~rresponding sediment. cnrp results. 



Presettlement w a t e r  q u a l i t y  conditions f o r  Moose Lake was 
excellent. The lake experienced a very low sedimentation rate of 
0 . 0 1 8  g r n / c m 2 / y r  and had diatom taxa which were indicative of 
excellent water clarity and low nutrient levels. 

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

T i m e  Perlod 

1600 - 1530 

1 8 3 0  - 1 8 9 0  

1890 - 195G 

1950 - 1 9 9 5  

watershed Activity 

Presettlement conditions 

1 8 3 0  - 5 0 ' s  I n i t i a l  
settlement cf a

r

ea 

1850 - 1659 'wheat farming 
dominat e s  

1890 - 1930 w h e a t  farming 
being replace? with c o r n ,  
hay, vats and some dairy 

1 9 3 0 ' s  farming becoming 
mechanized 

1 9 4 0 ' s  - 8 0 ' s  da i ry  farming 
baomi ng 

195Q's rapid develo~ment of 
shoreline 

P.educ t ion  in land disturbance 
activlt~es 

Transition from seasonal to 
year round homes 

Sediment Core Results 

Low sedimentation r a t e  
0.018 gm/crn2/yr 

Diatom community i nd ica t ive  
of excellent water clarity 
and low nutrient levels 

No significant changes in 
water quality i n d i t a t c r s  

Increasing sedimentation 
ra te  to 3 peak of 0 . 0 4 6  
gm/cm2/yr 

Porosity decreases 
i n d i c a t  lng Increased 
erosion 

Fe:P r a t i c  increases 
supporting increased 
e r ~ s  i on 

Steady increase i n  d id tam 
accumulation ra te  

Reduction in sedimentation 
rate 

Porosity increases 
suggesting reduction of 
e r o s i o n  in watershed 

Fe:P ratio decreases 
suggesting reduction of 
erosion in watershed 

Diatom accumulation rate 
continuec3, t r ~  Increase 
indicating n l l t r ~ e n t  loading 



Between t h e  1 8 3 0 ' s  and 1 8 9 0 ' s  the lake maintained excellent water 
quality c o n d i t i o n s .  The diatom taxa and sedimentation r a t e  were 
indicative of pr2settlement time. No significant changes had 
occurred during this time period. 

The grea tes t  changes in the  sediment profile occurred between 
this 6 0  year per iod .  A steady increase in sedimentation rate 
reaching a peak of 0 , 0 4 6  gm/cmi/yr by the 1950's, a significant 
decrease in t h e  porosity indicating a supply  of coarser grained 
material to t h e  lake, and an  inc rease  in the total iron to t o t a i  
phosphorus r a t i o  suggests a per iod  of increased erosion to t h s  
lake. A substantial increase in t he  nutrient l oad ing  which is 
indicated by the change i n  the diatom c o ~ m ~ u n i t y  and a steady 
i nc rease  i n  the diatom accumulation r a t e  during this period 
indicates i n c r e a s e d  primary productivity (more algae). 

1950 - P r e s e n t  

Since  1 9 5 0  sediment accumulation rate, porosity profile and iron 
to phosphorus r a t i o  indicate a substantial reduction I n  sediment  
l o a d i n g  to Moose Lake. In f a c t  the sedimentation rate has 
reached presettlement rates, althcugh the diatom community 
composition and accumula t . ion  r a t e  suggests that nutrient levels 
have steadily increesed over this time per iod .  

Conclusions 

Agricultural a c t i v i t y  and urban growth in t h e  watershed had a 
substantial adverse lrnpact upon the water quality of Moose Lake. 
Sedimentation r a t e s ,  sediment chemis t ry  and diatom indicators 
suggest that presettlement water quality conditions of Edoose Lake 
was excellent. Increased agricultural activity and conc?ntrated 
urban development around t he  perimeter of Moose Lake resulted in 
a steady increase  In the sedimentat ion r a t e  and nutrient levels 
until t h e  1 9 5 0 ' s  when the s e d i : n e n t a t i o n  r a t e  decreased. 
Following the 1950's the nutrient loading remained elevated and 
has resulted ln decreased water quality conditions. 

The management implications of this work clearly point to the 
need to manage n u t r l s n L  loading to Moose Lake. Since Moose Lake 
is phosphorus limited el-ery e f f o r t  should be made to reduce the 
phosphorus load. Sediment appears to be less G £  a problem t h a n  
phosphorus at the ~r2sent time. 



Public Access 

A s  a condition of t h e  Wisconsin Lake Management Planning Grant 
awarded to the Town of Merton, an assessment of t h e  opportunities 
f o r  acquiring public access needed to be completed in conjunction 
w i t h  this p r o j e c t .  

Based upon personal  knowledge and interviews with Department of 
N a t u r a l  Resources  staff and local citizens the author  has 
determined tha t  the  g r e a t e s t  potential f o r  o b t a i n i n g  p u b l i c  
access on Moose Lake is through t h e  Haslingers Resort. Either 
a c q u i r i n g  property from the current owner o r  establishing a long 
term agreement which would allow the public to launch boats and 
park  vehicles  with trailers at an approved p r l c e  would need to be 
obtained. While e f fo r t s  to secure public access have been 
attempted in the past they  have been unsuccessful primarily due 
t o  monetary constraints on the Department of Natural Resources. 
A n o t h e r  p r i v a t e  access slte is available on the sou th  shore. 
This site is k:,?wn by locals ,-.=d s t r i c t l y  regulated by the owner. 
The site has L l aunch  but ext,  lnely limited pa rk ing  and a narrow 
and winding access road. The otmer of this site w a s  kind enough 
to allcw the Department to access Moose Lake f o r  the purposes of 
this study. 
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Figure 2. 1995 Upper Rock River Basin Assessment 



Porosity 
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Figure 3. 1995 Upper Rock River Basin Assessment 



Iron:Phosphorus Ratio 
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Figure 4. 1995 Upper Rock River Basin Assessment 
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Figure 5. 1995 Upper Rock River Basin Assessment 
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Diatom Accumulation Rate 

Moose Lake, Waukesha County 
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Figure 7. 1995 Upper Rock River Basin Assessment 
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