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Introduction 

McCann and C l e a r  Lakes  are p a r t  of the Island Chain of L a k e s  

which are l o ca t ed  in F u s k  County ,  Klsconsin. In 1591, t he  Island 

Chain of Lakes  Management D i s t r i c t  a n d  prcper ty  owners around t h e  

l a k e  expressed concerns that increasing development o f  lake shores 

and failing s e p t l c  systems might be affecting water quality of t h e  

lakes .  The Association and proper ty  owners t h e n  applied Eor and 

received f u n d i n g  from t he  Wicconsln DNR t h r o u g h  a L a k e s  Planning 

G r a n t .  This funding was tc examine three t o p l c s :  1.) t he  c u r r e n t  

trophlc s t a t u s  of t h e  lakes; 2 . )  p o t e n t i a l  sources of nutrients 

t o  the  lakes; and 3 . )  the concentrations of bacteria i n  shoreline 

areas (Brakke, 1 9 9 2 )  . 

The r e p o r t  fo r  the 1991 project and a specific proposal 

submitted at t he  request of the I s land  Chain of Lakes Management 

District made recommendations f o r  f u t u r e  monitoring of the  lake. 

The primary reason fo r  these  recommendations r e l a t e d  to the 

potential f o r  development surrounding Clear Lake, which may 

i n f luence  i t s  trophic s t a t u s .  In addition, some elevated levels 

of bacteria had been found in 1991 in two areas.  

The primary goa l  of the sampllng in the summer of i 9 9 4  w a s  to 

compare results with conditions observed in 1991. F u r t h e r ,  t h e  

r e s u l t s  would continue to establish a baseline f o r  f u t u r e  

comparisons. 

T h e  1991 study examined conditions I n  a l l  four of t h e  lakes 

comprising the I s l and  Chain of Lakes drainage network. Three of 

t he  lakes, Chain ,  McCann and Island Lakes, are located along a 

direct flow path and a r e  drainage lakes having an i n l e t  and an 

outlet. Clear Lake i s  physically connected to the other  l akes ,  

but  i t  is a drained l a k e ,  having no inlet but  der iv ing  ~ t s  input 

wate r  l a r g e l y  from ground  water seepage. Clear  Lake drains into 

McCann Lake, but because of t h e  lack of a su r face  water i n l e t  that 

d r a m s  a large s u r f a c e  area,  it h a s  a much l ~ n g e r  water residence 



- ,*me - t h a n   he c t h e r  lakes. As a consequence of i t s  clarity c ~ n d  

phosphorcs l e ~ ~ e l s ,  as well as it loriger residence t l m e ,  ar-y 

 change^ in nutrlent concentrations nay i n f l u e n c e  t h e  tr~phl: 

status of Clear Lake. 

Chain Lake Ls relatively deep and receives inlet water f r ~ m  a 

l a rge  area. C h a i n  L a k e  emp t i es  into McCann, which  is half as deep 

as Chain and it has a L - e l a t l v e l y  s h ~ r t  water res idence  time 

(arakke 1992; Table I ! .  McCann is the shallowest in t h e  Island 

Chain and it is the  mcst eutr~phic. Given the differences in 

characteristics among t h e  l a k e s ,  and t h e  need to streamline 

monitoring to lower t h e  analytical c o s t s ,  McCann and  Clear were 

chosen f o r  monitoring ( ~ r a k k e  1 9 9 2 ) .  



Mairi sampllng locatio~s were identical to thcse i ~ s e d  for 

s3mpllng in 1991 and they were located at  he d e ~ p e s ?  parE of each 

i a k e  basln (Figure 1 - 2 ) .  The s i t e s  were sampled during t h e  period 

 hat w ~ u l d  represent  the m a x i m u m  period of thermal  stratification, 

and hence potentla1 f o x  anoxic conditions in t h e  water column. In 

addition, because ~f an i n t e r e s t  expressed by the Island Chaln of 

Lakes Management D i s t r i c t ,  sampllng was shifted from earlier in 

the summer to later i n  t h e  summer to ~ n c l u d e  bacterial sampling 

follow~ng a major period 0 5  lake usage related to late summer and 

Labor Day. 

Thermal s t r u c t u r e  and  water column dissolved oxygen 

concentrations were measured on f i v e  da tes :  6 August, 13 Augus t ,  

20 August, and 6 September. More extensive sampling, which 

i n c l u d e d  the collection of water samples a t  t h e  surface and in the 

hypolimnion of Clear and MCCann Lakes was done d u r i n g  August of 

1 9 4 4 .  The  August 20,  1 9 9 4  data  was used as t h e  primary comparison 

f ~ r  cond i t i ons  with earlier results, because t h i s  period coincided 

with a well-stratified water column and the time period w a s  

comparable to t h e  most extensive sampling in 1991. A further 

cons  idera t  i o n  in determining the sampling dates was t h e  res  txicted 

availability of the  S t a t e  Lab of Hygiene for  receiving samples. 

Samples had to be received within 2 4  hours  of collection and only 

on Monday through Thursday .  

All methods used in 1994 were Identical to the f i e l d  sampling 

and analytical procedures used I n  1391. The deepwater sampling 

locations were loc~ted on each day g f  sampling by depthfinder and 

an anchor was lowered to m a l n t a i r i  position. A Secchi disc w a s  

u s e d  to measure t ransparency o f  the  water column by lowering the 

d i s c  over t h e  shaded side of the boat until it disappeared and 

then raising 1 L  u n t i l  it appeared. The Secchi  d i s c  d e p t h  was t he  

average of these  two read ings .  A Yellow Springs I n s t r i l m e n t s  IYSI) 

Q water meter was used to measure oxygen and temperature in th, 



column. The meter h!as calibrated p r i o r  to and following each use 

j y  calibration w l t h  t!-.e atmosphere. The calibrat~on alsc w a s  

compared with rezul~s of a modified Winkler tirraclcn. The YSI 

meter was used  at 0r.e meter increments to de te rmine  the 

temperature and orygen profile . 

On August 2 0 ,  t h r ee  specially prepared Nalgene plastic 

bottles of different s i z e s  were filled at each s i t e  at a d e p t h  of 

0.5 m. These bottles had been quality assured by the S t a t e  

Laboratory of Hygiene f o r  s p e c i f i c  ana lys i s  r e q u i r i n g  different 

preservation steps and analytical procedures .  Immediately upon 

filling t h e  samples were placed in a cooler  containing ice and 

freezer packs.  Upon returning from each f i e l d  t r i p ,  samples were 

prepared for shipment to t h e  S t a t e  Laboratory of Hygiene using 

standardized procedures. Samples were cooled to ~ O C  if they had 

not reached that temperature and sulfuric a c i d  was added as a 

preservative to one of the bottles to stabilize the constituents-. 

Bottles were packed in coolers  with i ce  and s e n t  with the via next 

day mail to the S t a t e  Laboratory of Hygiene (Brakke ,  1992) . 

A s y n o p t i c  survey of coliform bacterial concentrations was 

c~nducted in August 1994 in the previously mentioned areas .  

Samples were collected in sterilized bottles f rom the in-shore 

areas of each l a k e .  These samples were cooled and shipped 

overnight to the State Lab for analysis (Brakke, 1992). 

Analyses conducted at t h e  S t a t e  L a b  followed standard 

protocols and the results a r e  supported by extensive quality 

control/quality assurance procedures (Wisconsin S t a t e  Lab o f  

Hygiene 1993). Results from the  S t a t e  Lab also can be compared L O  

o t h e r  lake sampling projects supported by t h e  Lakes  Planning GranL 

Program. Analytical results were reported from the S t a t e  Lab to 

t h e  WI DNR in Spooner and then forwarded to UW-Eau C la i r e .  Data 

f ~ r  the pr~ject were en te red  into a spreadsheet ( L o t u s  1-2-31 and 

graphed .  



Temperature and dissolved oxygen 

Tempera tu re  and dissolved oxygen readings were t a k e n  f o r  

McZdnn Lake on August 6,13,20, and Seprember 6 ,  1 9 9 4 .  These 

resu l t s  a r e  shown In F i g u r e s  3 - 6 .  Clear Lake temperatures and 

E . O .  were t aken  on August 20 and  September 6 .  1994 and t h e  r e s u l t s  

are  found @n figures 7 and 8 .  McCann Lake was stratified on t h e  

f i r s t  sampling date of A u g u s t  6 .  Maximum surface temperatures 

were reached on this day, b u t  the water column remained s t r a t i f l - e d  

into September. The thickness of t h ~  epilimnion v a r l e d  between 

two and five meters in McCann. Oxygen in the hypolimnion was <1 

mg/L on all samplings, and oxygen decreased r a p i d l y  below 4 m. 

Clear L a k e  was stratified in August and the thickness of t h e  

epiiimnion was between five and seven meters. The  difference ~ n '  

thickness of the epilimnion w a s  likely due to i t s  increased 

transparency compared to McCann ( c f .  Brakke 1992). In Clear L a k e ,  

dissolved cxygen concentrations in the hypolimqion also were below 

I mg/L. Conditions in both lakes confirmed t h e  patterns observed 

in 1991, when anoxic conditions were found in a l l  four of t h e  

lakes (Brakke 1 9 9 2 ) .  

Chemical conditions in McCann and Clear Lakes  

Sample collected was designed to allow for a comparison of 

Clear  and McCann Lakes using d a t a  from August  1991 and August 1994 

(Tables 3 and 4 ) .  This  comparison can be made u s l n g  surface 

concentrations to one another in t h e  t w o  pericds and from t h e  

deepwater samples in each period. Earlier data for the lakes was 

s u m a r i z e d  by Brakke I 1 9 9 2 1  . 

Surface  water c o n d u c t i v i t l ~  h a s  been similar in all periods o f  

measurement (Table 2 ) .  This measurement indicates t h a t  the ionic 



strength of t h e  water, r e l a t e d  to t h e  ccncentrations cf all ioniz 

species, has not changed cxTer the p e r ~ o d .  Some consrltuents do 

show variations b e t w e e n  years. FCr  example, t h e  measured c o l o r  of 

s u r f a c e  water In Clear Lake was higher I n  1994 t h a n  in 1991, whlck, 

may be partially responsible fo r  the lower  secchi dep th  

transparency in 1 9 9 4 .  klkalinlty and pH also were sllghtly lower 

than ~ b s e r - ~ c d  in 1 9 9 1 .  Concentrations of nlcrate an3 ammo~ia at 

t h e  surface were comparatively high i n  C l e a r  Lake compared to 

McCann Lake b u t  they uere at slightly lower c~ncentratlons t h a n  In 

1591. This difference between t h e  Lakes was observed in 1 5 9 1  

\B rakke  1992). 

The measured t o t a l  phosphorus concentration in Clear Lake was 

similar to that found in 1991. The slightly h i g h e r  value ( 1 5  vs. 

1 3  pg/L) was close t o  measurement e r r o r .  Concentrations of 

n i t r a t e s  and ammonia remained high in Clear Lake surface waters 

compared to che o ther  l a k e s ,  because algal qrowth in t h e  lake is 
limited by phosphorus (Brakke i992 1 . Nitrogen conventrac ions  at 

the surfac~ were slightly lower than  observed in 1991. 

Chlorophyll a concentrations ( a  measure of  algal biomass) remained 

1 OLJ . 

The deepwater sample from Clear Lake had similar co lo r  as d i d  

the surface sample. ~lkalinity increased with depth as ~t did in 

1991, while p H  decreased w i t h  d e p t h .  Ammonia and nitrate 

concentrations showed some differences with those observed in 1991 

but were apparently related to enhanced nitrification in 1994. 

H y p o l i m e t i c  t o t a l  phosphorus concentrations reported from 

the Sta te  Lab were h a l f  t h o s e  found I n  1991 concentrations. These 

results a r e  anornolous and may be related ta problems in t h e  S t a t e  

Lab in 1 9 9 4 .  The lab was receiving more samples than they could  

p r x e s s  and some analyses were completed on ly  a f t e r  designated 

storage t ~ m e s .  The lab dld not notify anyone of  t hese  problems 

until after the problem occurred and no alternative samp1ir.g dates 

could  be a r r a n g e d .  The ~nfluence of  this sltuati~n on t h e  results 



is discussed l a t e r  in t h e  report. 

McCann Lake surface concentrations showed several differences 

between 1994 and 1991 (Table 4 ) .  Sur face  concentrations of 

chlorophyll a were n e a r l y  twice those  observed in 1991. 

~ s s o c i a t e d  with the higher chlorophyll concentrations was a lower 

water column transparency as indicated by t h e  Secchi disc 

measurements. Surface concentrations of some paramenters, color, 

pH, and alkalinity, were still very similar to 1 9 9 1 .  Total 

phosphorus concentrations were nearly double those found in 1991. 

The deepwater concentrations i n  McCann Lake were similar to 

those  found in 1 9 9 1  (Table 4 ) .  Color was dramatically higher  at 

dep th ,  which i s  related to t h e  source of humic compounds 

originating from wetland drainages around the Island Chain. The 

differences in the source of water influent to McCann and Clear 

Lakes are reflected in color  measured f o r  the  deepwater samples 

(Table 4 ) .  Tota l  nitrogen, ammonia and nitrate concentrations 

also increased substantially with depth. These concentrations 

were much higher in McCann Lake than in Clear Lake. However, as 

in C l e a r  Lake,  deepwater total phosphorus decreased substantially 

from 1991, presumably related to t h e  problems at the S t a t e  L a b ,  

which apparently g r e a t l y  affected some phosphorus measurements. 

Trophic state evaluation 

Trophic state of the lakes w a s  evaluated in several ways, but 

especially by u s i n g  Carlson's Trophic State Index (TSI) (Carlson 

1977). T h i s  index can be calculated separately f o r  Secchi  disc 

transparency, total phosphorus, and chlorophyll a concentrations 

( C a r l s o n  1 9 7 7 ;  Reckhow and Chapra 1983). TSI values are most 

often calculated f o r  the per iod  of mid- to late-summer when lakes 

are stratified. In t h i s  region, late-July through August is the 

most common period of reference. Comparable dates in mid-August 

of 1991 and 1 9 9 4  were used to c a l c u l a t e  TSI. For Secchi d i s c  

meaurements, we averaged t w o  values from different sampling dates. 



For Clear L a k e ,  the  t w o  measurements were 1.6 in azd 2.6 m. F c r  

NcCann Lake,  f ~ u r  values were used :  1.6 m, 1.8 m, 1 . 2  m, and 1.6 

m. Addditional measurements of Secchi  d i s c  were made on McCann 

Lake in mid- to late-September. These  measurement-s ranged from 

0.7 m to 1.3 m, also indicating c~nditions of reduced t:-ansparency 

in t h e  wa te r  column.  

The basis for TSI va lue s  related to t h e  three parameters is 

as follows. Many l a k e s ,  except for those  with very high 

phosphorus c~nzentrations, appear to have algal populations whose 

growth is limited by t o t a l  phosphorus concentrations ( c f .  Downing 

and McCauley 1992). An increase  of 10 TSI units represents a 

doubling of t o t a l  phosphorus concentrations. roughly tripling 

algal biomass (as measured by chlorophyll a )  and r educ ing  

rranspareacy by one-half. Therefore, t h e  i n d i c e s  should be 

compared to  one another  to see if changes in one parameter are 

reflected in changes in o t h e r  measurements. 

Ca lcu la ted  TSI values based on Secchi disc, total phosph~rus 
and chlorophyll a measurements are shown for  McCann and Clear 

Lakes for 1991 and 1994 in Figures 9 - 1 2 .  Compared with 1991, TSI 

values based on chlorophyll a remained the same f o r  Clear Lake ,  

but total ph~sphorus a n d  Secchi d i s c  TSI values  have lncreased and 

are now in  he lower portion of the mesotrophic range. The 

greatest change In es t imated  TSI was for  measurements based on 

Secchi d i s c  measurements. In 1991, a l l  of t h e  TSI values  f o r  

McCann Lake were in the middle t o  upper mesotrophic rznge,  while 

in 1994 all of the values  a re  In the eutrophic range, i nd i ca t ing  

lncreased eutrophic conditions. 

All of t h e  TSI data suggest increasingly enriched conditions 

in both  l a k e s .  Nonetheless, there are several poss ib le  influence 

on these results and caution is advised in extrapolating beyond 

the meaurements and time period of this s t u d y .  F i r s t ,  t he  results 

are for  two similar time perlods in two different y e a r s .  Ssme of 

t h e  differences in results from 1991 t o  1994 could be associated 



w i t h  year-to-year f l u c t u a t ; o r ~ s  in c o n d i t i o n s .  In particular, sorrle 

of the variation in water c o l ~ r  would lnflzence Secch: d l s c  

measurements and T S I  valces w l t h ~ u t  affect~ng a l g a l  biomass. 

Secon3, t h e  r e s u l t s  f o r  1 9 9 4  include some measurements t h a t  were 

not analyzed by the  State Lab wlthln the stated h o l d i n g  t imes.  

The i n f l u e n c e  o f  laboratory problems on t h e  ana ly se s  is not known, 

but surface water concentrations appear to have been influenced 

less than samples collected i n  deeper waters. However, t h e  

results indicate t h e  posslbillty t h a t  nutrient concentrations may 

have increased in t he  lakes leading to decreases in t ransparenclr  

a n 3  increased frequency of a l g a ?  blooms. Fur the r  ev idence  of 

a l g a l  blooms w a s  found in mld- to late-September f o r  McCann L a k e .  

Survey of ~n-shore bacterial concentrations 

Samples were collected at several locations to determine 

whether there was any evidence of unsafe  conditions f o r  swimming 

or any evidence o f  leaking septic systems. In particular, samples 

were collected at two locations t h a t  had shown elevated bacterial 

levels in 1991. These  locations were offshore of the Arrowhead 

Bible  C a m p  a n d  along t h e  n o r t h  s h o r e  of McCann l a k e .  Other 

locations included the shoreline of C lea r  Lake and along Uhaln 

L a k e .  No samples recorded numbers h i g h e r  than 10 colonies/lOOml, 

a concentration that is considered safe for human con tac t .  Bo th  

of the locations t h a t  had elevated concentrations in 1991 showed 

lower concentrations equivalent to other  sites. 



Summarv and Conclue   ion^ 

C l e a r  and McCann lakes loca ted  in R u s k  County  a re  p o p l a r  

recreation lakes. There is increasing human settle men^ and 

d i s t u r b a n c e  of the shoreline. Morefiver, some of t h e  dev2lopment 

a r e u n d  Clear Lake was re la ted  t o  a sale of l a n d  by Rusk  County .  

As ~ o i n t e d  o u t  in t h e  r e p o r t  by Brakke in 1992, Clear Lake is 

espec ia l ly  sensitive to changes in nutrient concentrations. 

Ancxic conditions were found in both l a k e s .  Concentrations 

of sur face  water phosphorus may have increased slightly in Clear 

Lake and were considerably higher in McCann Lake. Those results 

should be verified by f u t u r e  measuremenrs because of  the  

possibility of laboratory error in£ luenc i r ig  the results. 

Chlorophyll a concentrations were higher in McCann Lake and 

transparency was lower. Those  results appear to confirm that 

nutrient concentrations were higher in 1994. A l g a l  blooms were 

obser-ved on severa l  dates and they extended i n t o  September, Clear  

Lake transparency was lower than observed in 1991, which could 

indicat~ an increasing trend of n u t r i e n t s  in the lake. 

McCann Lake should a l s o  be a good indicator of changes t h a t  

may have occurred in Island and Chain  lakes, because of thelr 

connected flowpaths of  water. Consequently, similar changes in 

nutrient concentrations, chlorophyll a concentrations and 

transparency might be inferred f o r  the other  l akes  from the 

measurements in McCann Lake.  

The potential increase in nutrient concentrations In the 
Island Cha in  of Lakes is consistent with other  observations. For 

example, Long L a k e ,  which is con t r i bu t a ry  to Chain L a k e ,  has 

experienced increased anoxia in deeper waters as development nf 

t h e  shoreline h a s  increased over the  l a s t  two decades ( S ~ r g e ,  WI 

DNR. pers~nal communication). Results from Long Lake should be 

compared with results from t h e  Island Chaln to determine whether 

t h e r e  is evidence of a long-term change i n  t h e  lakes ,  i n c l u d i n g  a a  



analysis of t h e  rares of hypolimnetic oxjr3eri dep lec l s r . .  

The apFarenc i n c r e a s f s  in nutrient c o n c e n t r a t i o n s  in McCann 

~ a k e  s u g g e s t  increased vigilance by watershed residents to attempt 

to minimiz~ impacts on t h e  l a k e s .  Morecver, i n c r e a s i n g  

development of  t h e  sh2r~lin~ of C l e x  Lake may resu l t  i n  increased 

n u t r i e n t  cuncentrations a ~ d  changes in l akewar -e r  transparency. 

G i ~ e n  preser?t le!.-els 3f nctrients, increases in n u t r i e n t s  would be 

expec ted  t o  result in perceptible changes in lakewster 

S ~ m e  of the sam~les col lec ted  in this s ~ u d y  were n o t  a n a l y z e d  
..A . 

^" ---- - .- .__- __, - -.- - .-.. .. .-. . 
by t h e  S t a t e m .  ~f . . Hygiene .->- - ----CaP-l---r-- within t h e i r  <+.-- P E b l Z z - Z h a T d i n ~  -. times. 

' -,+. 
----+*--, . 

~ h l s  f a z t o r  has an unknown influence on t h e  v a l u e s  presESifFB:- Tt 

appears t h a t  t h e  influence was minimal for s ~ r f a c e  waters, but 

considerable for deepwater sarngles that had higher dissolved 

co lo r .  Because 3f t h e  load  o f  samples submitted t o  t h e  State Lab 

and projected cuts ir- their operating budget, cher-e rnay be reduced 

availakility of t h e  l ab  f o r  monitoring work. The r es -~ l t s  of t h i s  

sLudy and t h e  one conducted i n  1991 suggest t h a t  monitoricg of 
I 

nu:rier.t conditions is warranted and an alternate a - 

Monitoring of t h e  lakes should f o c u s  on nutrlenr 

c o n c e n t r a t i ~ n s ,  transparency cnd a i g a l  biorncss. I L  also s h o u l d  

measure disso lved  oxygen profiles dur ing  mid-  to late-sumner. 

Clear Lake should have a h i g h  priority for continued monitoring 

and McCann Lake can serve as a re fe rence  fo r  t h e  other t w o  lakes, 

Chain and I s l a n d .  Periodic sampling of those t w 3  lakes a l s o  

shou ld  be accornplishcd. 

Bacter ia l  l eve l s  do n o t  appear to presen t  hazardous 

conditi~ns For lakeshore 1-esidents.  ~ ~ c s n e t h e l e s s ,  in order  to 

preven: f u r t h e r  increases  i n  nutrient concentrations, lake  s k r e  

zoning shocld be enforced and s e p t i c  systems shculd be 

periodically inspected and eva lua ted .  All 7o te r t i a l  sources of 



nutrients to t h e  l a k e s  s h ~ u l c i  be eval~ated and atrempEs made tc 

minimize their impact on t h e  l akes .  
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Tsble L .  Ft~ys i ca l  characteristics ~f C lea r  ~ n d  MoCann Lakes. 

YXGdLQ 

'viat e~ shed asea (ha a c 3 4 3 2  

Lake area (ha) 3 9 . 4  5 3 . E  

v821urne (x 1 o 6 r n 3 l  3 . 4  2 . 4  

Maximun depth (ml 2 2 . 5  11.5 

Mean depth :m) 3 . 1  4 . 4  

Water residence (yrl b 2 5 0 . 4  

a i nc ludes  Lower Long Lake drainage area 

estimated by \<I DNR Ii9.81) 

c Recieves some water exchange from Chain Lake; is fed mainly by 
seepage. 

* a l l  informaticn r ega rd ing  C h a i n  and McCann Lakes has been 
obtained from the  Summary Report fo r  t h e  WI DNR Lakes Planning 
G r a n t  on the I s l a n d  Chain of Lakes by Erakke  (1992). 



Table 2 .  Specific c o n d u ~ t a n c e  of su r f ace  waters, C l e a r  and 
Mccann Lakes. 

C l e a r  

McCann 

Sneclflr ro 
, , 

ndu c t- 

A p r i l  1975 J u l y  1991 August 1994 

168 168 158 

12 5 1 2 4  1 2  9 

April 1975 and J u l y  1941 data from the  Summary Report for  t h e  
Wl DNR Lakes  Planning Grant on t h e  Island Chain of L a k e s  by Dr. 
David F. Brakke. 



Table 3 .  S u r f a c e  cencentraticns Acgust 1991 -JS. ~usust 1994. 

sample Depth (rn) 0.5 0 . 5  

Secchi  i m ,  

Total P (ug/L) '91- 1 3  
' 9 4 -  *15 

Tota l  N (mg/L) ' 9 3 -  0 . 6  '91- 0 . 5  
' 9 4 -  *0 .42  ' 9 4 -  * 0 . 7 2  

Chlorophyll a (ug/L) '91- 3 . 0  ' 9 1 -  7 . 0  
' 9 4 -  * 2 . 6 7  ' 9 4 -  1 3 . 8  

- all August 1991 data from the Summary Report f o r  t h e  WI DNR 
Lakes  Planning Grant on t h e  Island Chain of Lakes by Dr.   avid F .  
Brakke . 

* Result approximate, low absorbance. 



Table 4 .  Deepwater ccncentrations August 1991 vs. August 1994. 

Depth :m) 

gc 

Color ( P C U )  

PH 

~ l k  (mg/L) 

02 (mg/L) 

Total P Iug/L) 

  is solved F (ug/L) 

Total N (mg/L) 

NH3-N (ug/L) 

N03-N (ug/L) 

Clear 

'91- 1 5  
' 9 4 -  19 

'91- 5 . 5  
' 9 4 -  6.5 

'91- 15 
'94- 25 

'91- 7.8 
'94- 7.57 

'91- 108 
' 9 4 -  100 

'91- 0.2 
' 9 4 -  0 . 8  

'91- 140 
' 9 4 -  * 7 0  

'91- 2 4  
' 9 4 -  2 6  

' 9 1 -  1 . 0  
' 9 4 -  * 0 . 7 2  

' 9 1 -  593 
' 9 4 -  3 0 4  

' 9 1 -  5 4  
' 9 4 -  7 6  

- a l l  1991 figures came f rom t h e  Summary Report on t h e  Chain of 
L a k e s  f o r  the WI DNR by Dr. Brakke. 

* Holding time exceeded or analysis approximate because of low 
levels. 



McCann Lake 

Clear Lake 












