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This study's ubjective was t@ detsrrnine t h e  war,er quality trexds 
in Druid Lake, dating hack tc presettlernent t imes.  A s e d i m e ~ t  corc 
was collected ar-d day-ed using Lead-21C to detsrrnlne sed i rnen~ age 
and acc.~rnulatior- rate. Tota l  c 3 r h n n .  o r s a n i c  carbun,  o r san ic  
r - i t r o g e 2 ,  t u t a l  p h o s ~ h o r u s ,  t o t a l  i r o n  a& manganese w e r e  aLso 
analyzed. Diatom f r - ~ s t u l e s  were identified in the core .  Known 
rhanges in watershed landusc s c t i v i t i e s  trom e a r l y  s e t t l e m e n t  t c  
Lhe present were correlated w i t h  changes in ~ e d i r r ~ e n r a t i o n  r a t e s ,  
sediment c h ~ m i s t r y  and changes in water  qua1 ir-y i n f e r r e d  f rom 
chaxges ir- the diaton community ccmposition. 

Druid Lake is l oca ted  in :he s o u t h x e s t  portion of Washirigton 
County ,  in southeastern 'discorsin.  It is d drainage l ake ,  within 
t h e  Ashlppun River w a t e r s h e d .  The l a k ~  is moderately tc h i g h l y  
procuct lvc (mesu-eutropnic). D r u l d  Lake is 124 a c r e s .  53 f e e t  
d e e ~  and t h e  d i r e c t  d r a i n a y e  area is 4 8 3  acres r e s u l t i n g  in a 
d i r e c t  drainage area  :o 12ke arc2 ratio of 3 . 9  to I. Tho 1990 
ldnd u s e  I n  the d i r e c 3 r z i n a q e  area i s  summarized in table l. 

Tabls 1. 1G9C Land -Jse i r l  [-he d i r e c t  drainage area of 3 r u i d  I l a k e ,  
Wauk5sha County ,  Nisconsin. 

The water qua1 it-{ of D r u i d  L ~ k e  has  been monltcred ?n an anr.ua1 
bas i s  s i n c e  1991 by t h e  T.:. S. Ge~l~gieaL Survey. T h i s  info:-rr.ation 
gr u7, r ides  an excellent assessment  Q £  bhe rsc2r. t  r . ~ a t e r '  q u a  1 ity 
t r e n d s .  The da ta  i n d i r a t o s  t h a t  there has heen g n l : ~  s l igk-r .  
changes i n   IF trophic s t .3 t1~s of S r u i d  L a k e .  The l a k e  k a s  a l ~ , , ?  
been r.onit .3red by 1-o lun tqe r s  r l n z e  1 9 9 0  pscv id i~ ig  7za luab le  7.~3tsr 
qudlity Informatior cln Cruid L a k e .  

The  hisV.?rical w ; t e r  qudllty. ~t 3 r u i d  Lake c a n  be detsr~insd by 
using tezhniques which uze  k n ~ w n  relationships be tween  algal 
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c o r n n ~ u r i i t i e s ,  sedirnent/wates interactions, and t h e  r a t e  of 
sedimenzation. An a n a l o g y  would be c o u r l t i ~ l g  and measuring the 
width of t r e e  r i n g s  fo r  determinirg t h e  age and r a t ?  of growth of 
a tree.  he c o n c e n t r a t i o n  of r 1 u t r i e r . t ~  and other chemical 
paran~ters in t h e  c ~ r e  provides  a c l u e  to the cnnditio2 of the 
lake at a know11 period in time. The reiative water quality x a s  
de te rmined  by examining t h e  diatoms, in the c o r e .  D i a t o m s  a re  
algae w h l c h  have c e l l  walls composed of s i l i c s  which r e s i s t  
d ~ g r ~ d a t i o n .  The sedimen'ation r a t e  is determined by t h e  lead-210 
activity in t h e  sediment co re .  Le3d-210 is a n a t u r a l l y  occu-ri2g 
radicnurleid with a half life of 2 2 . 3  years .  The decay of l e a d -  
210 ~ r o v i d ~ s  a means for d e t e r m i n i ~ g  the age of sediment snd t h e  
rate of sedi rnentdLion .  

? la te r ia l s  agd Y ~ - s t . h o d s  

The foll~wing discussi~n d e s c ~ i b e s  the methods used to a n a l y z e  the 
sediment  parameters as well as what each pararner.Fr means in 
r e g a r d s  zo inter-pr-eting watershed land u s e  activi~ies and xater 
q u a l i t y  " h a n g s .  

F i e l d  Sanpling 

A sed imen t  core  w a s  collected from the deeprst part of  the l a k e  
(Figure 11, w i ~ h  a g r a v l t y  corer .  The core was taken back to th? 
lab arid sectioned i n t o  2 c s n t i r n ~ t - e r  (cm) s e c t i o n s .  The sediment 
s a n ~ p l e s  were placed in Labeled prewerighed bottles, weighed aqain 
t h e n  d r i ~ d  t~ 2 ronstant w e i g i - i t .  The  d i f f e r e n c e  in U E ~  and dry 
w i g h t  1s used to c a l c u l a t e  the p o r o s i t y  !f t h e  sediment ( F o r n u l a  
A). The sarrplcs are ther.1 ground t.o a fin2 pm3wder and stored until 
. ~ s e 3 .  

Porcsity = (1-f) /D, 
(1-f) /Q+ ( f / D , }  

V!here : D* = hr3ter Density (1.0 g/crn'\ 
n.. = Sadimcnt  Density (2.45 gicm ) 

f = Fractlor. Dry Neiyht !g!crr~') 

Sed iment  2orosity is used t3 determine t h e  s i z e  [>f sudimentinq 
~artirles. 1, h i g h  porusity value indicates f i n e r  or smaller 
grained - a t e r i a l  compared to 13w ?oros i ty  values w k i c h  mean 
coarser  m z L e r i a l .  Coarser matsrial is rharacteristic cf upland 
e ros ion .  Gurixg peri~ds sf  l a n d  disturbance or i l i y h  erosion we 
w w l d  exc~ct the sediment p o r o s i t ~ , ~  t o  dscrease .  



Figure 1.  Druid Lake Map 



~ead-210 (Aging Sediment samples) 

Geochronology w i t h  t h e  n a t u r a l l y  occurring Lead-210 is based on 
the grinciple that t h e  isotope has been continuously delivered to 
the earth's su r face  and undergoes continuous radioactive decay 
f o l l o w i n g  incorporation into steadily accumulating sediments. The 
activity of Lead-210 was used to determine t h e  rate of sediment 
accumula t i -on .  Lead-210, a weak beta emitter with low acrivity is 
not readily de tec ted  t h e r e f o r e ,  Polonium-210 is a c t u a l l y  measured. 
Polonium-210 is t h e  a l p h a  emitting granddaughter of Lead-210, and 
can be used  to represent  the a c t u a l  Lead-210 activity in each 
sample because the two isotopes a r e  assumed to be in s e q u l d r  
equilibrium. The daughter is used because in an acidic s o l u t i o n  
it will spontaneously p l a t e  on to a copper d i s k ,  which can then be 
counted on a high resolution alpha spectrometry system. A y i e l d  
monitor, Polonium-208, is added t o  each sample so that t h e  exact 
a c t i v i t y  of  Polonium-2i0 can be determined. The activity cf 
Lead-210 at t h e  time of sediment sampling is calculated f r ~ m  t h e  
c c u n t  rates cor rec ted  for c o u n t i n g  background,  growth and decay, 
counting efficiency and recovery of t h e  y i e l d  moni to r .  

The sediment accumulation rate is expressed as an accumulation of 
a mass of sediment  (gm/cm2/yr) rather t h an  as an accumulated 
depth .  Since layers oE sediment  will become compacted by t h e  
addition of new sediment the d e p t h  can n o t  be u s e d  to determine 
accumul~tion r a t e s .  Sediment mass is used  to determine 
accumulation rates s i n c e  no rnattzr n o w  compacted a l a y e r  becomes 
it's mass will remain. 

The r a t e  of sediment accumulation will vary  depending on t h e  
sampliny location in t h e  lake. T h e  g r e a t e s t  accumulation r a t e  
occurs at t h e  maximum depth because of t h e  lateral rnoqJernent of 
s e d i m e n t  from shallow d e p t h s  towards the deepest pa r t  of the l a k e  
(sediment focusing). 

Total I r o n  and Total Mznganese Analysis 

Analysis of the Total I r o n ,  and Total Manganese concentration in 
the sediment was done t ~ s i n g  a acid digestion followed by analysis 
with a Atomic Absorption Analyzer. 

known quantity of dried a n d  ground sediment was digested using 
nitrlc ac id  2nd hydrogen  g e r c x i 3 e .  Followlnq heated digestion the 
s o l i l t i o n  is filtered, and b r c u q h t  u p  to a known T/glume. This 
solution is then analyzed f o r  Iron and manganese. 

The r a t i o  of iron to mar,Ganese is used  to assess t he  presence of 
oxygsn i n  t h e  hypolimnion of a lake. In addition t h e  ratio of 
i r o n  to phosphorus caE h? used to i n d i c a t e  periods of high erosion 
in the watershed .  



Carbon and Nitrogen Analysis 

Total Carbon, Total N i t r o g e n  and Organic Carbon a r e  measursd in a 
Car lo  Erbz Elemental Arialyzer 1106. The technique used is flash 
c o m b u s t i ~ r ~ ,  the samples a r e  he ld  In a lightweight t i n  rnntainer 
and dropped at prese t  intervals of time intc, a vertical quartz 
tube,  naintained at 1 , 0 3 0 a C ,  through which a c o n s t a n t  flow of 
helium is r u n .  When t h e  samples 2re introduced, t h e  helium srresrn 
is temporarily enr i ched  with pure oxygen. F l a s h  combustion t a k e s  
pla.?.e, p r i m e d  by t h e  oxidation of t h e  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 eluzed as N,, CO,, and H,O. They 
are measured by a thermal c o n d u c t i v i t y  de t ec to r ,  whose signal is 
fed  into an i n t e g r a t o r  with digital printout of peak a rea .  The 
instr l lrrent  is calibrated by combustion of standards of known 
elenental composition. A sediment sample of known cornposltion is 
a l s o  i n c l u d e d  in each szmple L-url. 

The t o t - a l  carben accumulation r d L e  is a combination of organiz and 
inorganic carbon Icarbonates) z o u r - e s .  Organic carbon 
acc~mulation ra te ;  are used  to l n f z r  overall l a k e  p r o d u c t i v i t y .  
Froductive l a k e s  nave more algae, and aquatic plants a n d  t h e  
sediment organic carbon is higher. I n o r g m l c  carbon sccumulation 
ra tes  a r e  u s e f u l  in determining the overall water q u a l i t y  and t h e  
source of  sediment. The accurnulat ior~ c)f inorganic carbon is 
typically found in hardwater o r  marl l akes  which tend t o  b l  l e s s  
p r o d u c t  ive . 

Tota l  Phosphorus 

A k m w n  amount of d r i e d ,  ground seiirnent is d i g e s t e d  w i t h  c i t r i c  
and sulfuric a c i d s .  Following digestion t h e  s o l u t i o n  i s  filtered, 
diluzed and analyzed x i t h  a spectrcphotometer. 

The i r m  to phosphorus rztio i s  used as a s u r r o g a t e  to watershed 
erosion. As e r o s i o n  in the xatershed increases the ratlo of  iron 
to p h o s ~ h o r u s  a l s o  t e n d s  to increase. The phosphorus accumulatiun 
rate can  be used a l o n e  a C  an i n d i c a t o r  of watel- r~utr ient :  l e v e l s .  
T h e  sedimentlwzter i n t e r a c t i o n s  r e g . ~ l a t i n g  phosphorus a r e  complex 
and can make tP.e in te rpr? ta t . i .on  of the p r o f i l e  difficult . 
' l ' n e r e f o r e ,  the phosphorus accumulation r a t e  is genera l l j r  used as 
suppcrtlve evidenc? with o ? . h ~ r  sediment parameters. 

A known amo~nt af wet sed imen t  is d:gested with hydrcg?rL p2roxlde 
a n 3  potassium d i c h r n m a r e .  Fo l ln ->r ing  digcstlo~ the res lCue  is 
washed T ~ ~ : t h  distilied waEer et least f o u r  t~mes. A known amou:,t 
of g l a s s  inicrospheres 1s added to th? samgLc to more accurzitell 
d e r e r ~ l n e  >~iatorn canzentrat icns ? i i tk . ln  t h e  s e d i m e n t .  A p o r t  lor. of 
t k e  diatom suspension is dried on 3 coverslip and  samples dre  



mounted in Hyrax. A m i n i m u m  of 100 frustules were identified and 
coun ted  under  oil immersion object . ives (140CX). 

A l l  p a r t i a l  va lves  containing unique  fea tures  such a s  identifiable 
central areas, or ends were t a b u l a t e d .  Counts were made 
continuously along randomly s e l e c t e d  t r ansec t s  and a l l  
recognizable fragments were included in t he  count. I n  t h e  case 
when a fragment or f r u s t u l e  cou ld  not  be idzntified, it w a s  
recorded as unknown and i n c l u d e d  in the  t o t a l  count. In the case 
when valve ends were tabulated, the number recorded w a s  d iv ided  by 
t h e  number of ends a complete frustule would possess. F r u s t u l e s  
and fragments were counted if they were completely in t he  f i e l d  of 
view or in t h e  case when o n l y  a portion of t h e  frustuie was 
visible, when  the appropriate characteristic w a s  visible i n  t h e  
r i g h t  h a l f  of t h e  f i e l d  of view. 

The diatom accumulation r a t e  is used as a s u r r o g a t e  to l a k e  
productivity. A s  a l ake  becomes more n u t r i e n t  rich and produc t ive  
t he  diatom accumulation rate also  i n c r e a s e s .  Changes i n  the 
diatom community w i t h i n  a co re  can also be used to indicate 
psriods of changing wat-er quality. The s p e c i e s  a l s o  ~ndizate t h e  
relative water q u a l i t y .  S ince  t h e  relationship between c e r t a i n  
species of diatoms and g e n e r a l  water quality conditions i s  kncwn, 
t h e y  p rov ide  an excellent tool t o  determine rhe historical water 
qua1 i ty changes.  

R e s u l t s  

The results a r e  presented 3s accumulation r a t e s  r a t h e r  t h a n  
concentrarion f o r  a particular period of  time, w i t h  the ezcept- ion  
of p o r o s i t y  a n d  c h ~ r n i c a l  r a t i o s .  The accumulation rate is 
calculated by multiplying t h ?  pa rme te r  zoncentrztion at a 
p a r t i c u i a r  sediment  d e p t h  w i t h  t he  corresponding c a l c u l a t e d  
instantaneous s e d i m e n t  a c c u m u l a t i o n  r a t e .  The r a t e  ~f 
accumulation g l v e s  t h e  most accu ra t e  p i c t c r e  nf changing l a k e  
conditions. A n  analogy is a small r ive r  flowing i n t o  Druid Lake. 
The concentration of phssphorus in the water may be very high b u t  
if t h e r e  is l i t t l e  f l -ow in t h e  river the total quantity reaching 
t h e  lake is small, however if t h e  concentration of phosphorus  is 
lew but t h e  r i v e r  is in f l o o d  s t a g e  then  the  total anount  of 
phosphorus e n t e r i n g  t h e  lake may be very high. while the 
concentration is impcrtant t h e  load to th? lake or s e d i m e n t  is 
c r i t i c a l  to measure. 

Appendls 1 graphicaily summarizes t h e  sed inent  r e s u l t s  and 
appendix  2 contains t h e  s e d l m e n t  chemls t r j r  c f ~ n c e n t r a t  ions f sr 
future reference. F.ppendlx 3 s u r i n a r l z e s  :he sedinent accl lmulat- ion 
results. The sedimenc core r e s u l t s  are t r u n z a t e d  a r  t h e  early 
1800's s i n c e  the lead-210 sediment d a t l n g  technique 1s a c c u r a t e  
f o r  t h e  l a s t  150 >-ears. P r i o r  tc t h e  earl;, 1EOfl 's  t h e  da t e s  a r e  
only marginally a c c u r a t e .  



Lead-210 (Sedimentation Rate) 

S i n c e  t h e  1 8 5 0 ' s  t h e  sediment accumulation rate i nc reased  steadily 
to 3. peak of 0 . 1 8 3  gm/cm2/yr in t h e  1950's ( F i g i l r e  2) . The rate 
decreased to 0 . 0 8 4  gm/cmi/yr in t h e  1 3 8 0 ' s  then increased s l i g h t l y  
to 0.1 gm/cmi/yr at t h e  tclp of  core ( 1 9 9 5 ) .  

P o r o s i t y  

Sediment porosity in the D r u i d  Lake sediment core is shown in 
Figure 3 .  In t he  e a r l y  to mid 1 8 0 0 ' s  t h e  porosity is constant. 
A f t e r  the 1 8 6 0 ' s  the pGrosity decreased to a minimum of 0 . 8 5 7 5  
during t he  1 9 2 0 ' s .  Since  t h e  1920's t h e  p o r o s i t y  steadily 
increased to a maximum of 0 . 9 4 3 3  in t h e  1990's. 

C a r b ~ n  Accumulation Rates  

Since the 1920's t h e  has been a substantial i n c r e a s e  in t h e  r a t e  
of carbon deposition ( F i g u r e  4 ) .  The r a t e  peaked during the 
1950's then decreased steadily until t h e  1 9 8 0 ' s .  Between 1 3 8 0  and 
1395  there has been a n  i n z r e a s e  i n  t h e  carbcn accumulation r a t e ,  
There is little change in t h e  proportion of o rgan ic  to inorganic 
carbon deposited in t h e  lake as seen in figure 4 .  

T o t a l  Phosphorus 

In t h e  e a r ly  1 9 0 0 ' s  there was a substantial increase  in the total 
phosphorus  accumulation r a t e  ( F i g u r e  5 ) .  The r a t s  increased  and 
peaked i n  t h e  1950's a f t e r  which it decreased u n t i l  the 1980's. 
Since  t h e  1980's t h e  r a t e  of phosphorus  accumulat~on increased 
substantially. 

Between the mid 180G's and 1900 the r a t l o  of iren to phosphorus 
increased slightly (Figure 6 ) .  Following t h e  early 1 9 0 0 ' s  t h e  
ratio increased substantially to a maximum of 27.1 rn the 1920's. 
S i n c e  t h e  1 9 2 0 ' s  t h e  r a t l o  decreased to 1 2 . 6  during t h e  1970's 
then increased over the next  decade .  The r a t i o  decreased after 
the 1980's to a mlnlmum of 10.4 ln t h e  early 1?901s. 

Diatoms 

The dominant d i a t o m  t h r p u g h g u t  t h e  entire l e n g t h  of t h e  <;ore is 
Stephanodiscus m 2 d i u s  (Figure 7 1 ,  The nex t  t w o  dominant diatoms 
th roughou t  t h e  entire core a r e  ~sterionell formosa and Fragllaria 
cr 'o tcnens is ,  althougk F .  croto~ensis f i r s t  appears arourld 1875,. 



Figure 8 ,  summarizes the diatom accumulation rates for Druid Lake. 

The diatom accumulation rate increased between t h e  m i d  1 8 0 0 ' s  to 
t h e  1920's (Figure 8 ) .  After t h e  1 9 2 0 ' s  t h e  accumulation rate 
increased substantially. Since the 1930's the accumulation r a t e  
has been variable but consistently higher than pre-1920's. 

The following discussion will first focus on the watershed 
activites which were taking place at known pericds of time. This 
will then be related to t h e  sediment core results to show t h e  
impact land use activites had on the w a t ~ r  q u a l i t y  of D r u i d  Lake. 

Initial s e t t l e m e n t  of southeastern Wisconsin started in t h e  1 8 3 0 ' s  
and continued t h r o u g h  t h e  1850's. G e r m a n  farmers s e t t l e d  t he  area 
and cultivated predominately wheat and lesser amounts of corn, 
oats and hay.  Around t h e  1880's wheat farming declined and 
farmers  turned to corn, o a t s ,  hay and began to develop da i ry  
he rds .  B y  the 1930's agriculture was beginning t o  grow r a p i d l y ,  
and  was becoming mechanized. Through the 1 9 8 0 ' s  dairy farms were 
numerous in southeastern Wisconsin. In t h e  e a r l y  1990's dairy 
farming has declined and cash c ropp ing  which r e q u i r e  iess Labor 
bu t  can a l s o  r e s u l t  in grea te r  soil loss has increased.  

From t h e  1 9 4 0 ' s  to t h e  1 9 5 0 ' s  there was a tremendous increase in 
the population, especially around the l a k e s  in t h e  Washington, 
Waukesha County areas. Lake shorelines that were once farmed were 
b e l n g  sold f o r  seasonal hsmes.  B y  1 9 6 3  the majority of t h e  
shoreline had been developed with seasonal homes. 

Continued urbanization of t h e  watershed contributes increased 
stormwater inputs to the lakes and  rivers. Stormwater is the 
source of nutrients and other pollutants which are conveyed in 
stormsewers d i r e c t l y  to t he  surface waters rather t han  being 
filtered in vegetated drainage ways. 

The results of the sediment ana lys i s  will be broken  into time 
periods which reflect e i t h e r  a period of s t a t u s  21-10 or per iods  of 
significant change. Th?s~ per iods  can then be compared t:o 
watershed activities tc see how t h e  a c t i v i t y  on t h e  l a n d  
i n f l u e n c e d  t h e  l ake .  Table 2 summarizes t h e  watersh2d a c t i v i t i e s  
and corresponding sediment core  r e s u l t s .  

Guring presettlement and early settlement C r u i d  Lake had a low 
sedimenta t i f in  rate of 0.G13 gm,'crnb/yr. The diatom raxa which 
dominated the sediment core a re  indicative clf relatively h i g h  
nutrient l eve l s  a n d  on ly  mcderate water c l a r i t y .  



T a b l e  2 .  Summary o f  watershed ianduse  activities and sed i rner lL  
cure r e s u l t s .  

Sediment  Core Result 

1900 - 1860 Pr~settlemcnt and eal-2y 
satzlement 

I1 

Maj~rity of shoreline 
urbanized by 1 9 5 0  

Wheat farming d ~ m i n a n t  

186G - 1950 

1950 - 1995 3rbanizatiar of watershed 
and shoreline I--- 

meat farming and d a i r y  
farming take t u r n s  d u r i n g  
this period 

D a i r y  farming dcminates 
agrizultural d c t i v ~ ~ f e ~  

I Low sedimantat ion rate (0.013 
g/crn2/yr 

Diatom taxa suggest elevated 
n u r , r i p n t  levels with m u d e r d t e  
water c l a r i t y  I- 
Increasing s e d i ~ e n t a c  i on  rate 
to a peak of 0.135 g/cm"yr 

Increased in dia tom 
acrilnu la: ion rate 

Presence of  d i a t m  taxa 
indicative of elsvated 

Decline I n  sedimenation rate 
ket-ween 1950 and 1 9 6 3 ' s ,  
however no inpro-rement i n  
water qualiry as indicatad by 
diatcrn t a a  

D i d t o m  a c c u r n ~ l a t l ~ n  r a t e  
dsclined despite taxa 
i n d i c ~ t o r s  

The increase in the  sedimentation r a r e  frorr t h e  1860's ~ntil the 
p e a k  in t h o  1 9 5 0 ' s  (F igu re  2 )  correspurids well with the increased 
development and a g r i c u l t u r a l  a c t i v i t y  w i th in  t n e  watershed. A 
decrease i~ porosity indicate2 deyosltion of coarser  material 
nost l i k e l y  comirLg from t h e  disturbance of t h e  l a n d .  The 
inrrease in dintcm a c c u n ~ u l a t i o n  r a tes  1ndic9r-es an increase in 
the p r l n a q  productivity. D i a t o m  species i n d i c a t i v e  of elevated 
nutrient levcls f ound  L1lrol:ghout the sediment c o r e  suggest :hat 
Dru id  Lake was a h i g h l y  p r o d u c t i v e  l a k e  even prior rc settlement 
G £  t h e  w a t ? r s k L e d .  

1950  - Present  

S i n c e  the i950's :he secimentatior! r a t e  has  declined - ~ n t i l  the 
1980's when it i n c r e a s e d  slightly. This decline in s2dimentation 
r3te does no t  corre~panci to an irn~ro~rcrncn+_ in t c d t e r -  q : l a l l t y .  The 
diatom taxa  indicate t h a t  t h e  l a k e  is s t i l l  nutrient rick. The 
diatom bccanuldtion r a t e  h ~ w e v e r  suggests t1,at sln:e the 1356's 
t h e  l e v e l  g f  primary produc:i~;iLy has decreased. 



Conr l u s i c n s  

Early settlement and agricultural activity in the watershed 
significantly increased the sedimentation r a t e  in D r u i d  L a k e  
p r i o r  t n  ?.he 1960's. During prcscttlement the sedimentation rate 
was 0.013 gm/cm2/yr compared to 0 . 1  gm/cm2/yr presen t ly .  The  
level of primary productivity a l s o  increased during this p e r i o d .  
The diatom taxa presen t  throughout the sediment core indicate 
that Druid Lake has heen r l - ~ t r i e n t  r i c h  since p r i o r  to settlement 
and the  increased wazershed activity had l i t t l e  influence on the 
nutrient levels. 

While the results i n d i c a t e  t h a t  D r u i d  Lake has always been 
moderately to highly productive there is still a need to c o n t r o l  
sediment and n - ~ t r i e n t s  to the lake. 
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Sediment Accumulatian Rate 

Year 

Druid Lake, Washington County 

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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Figure 5. 1995 Upper Rock River Basin Assessment 
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Figure 6. 1995 Upper Rock River Basin Assessment 
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Figure 8. 1995 Upper Rock River Basin Assessment 














