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Introduction 
Twu connected gIacial pothole lakes, Big Twin Lake and Little Twin L,?ke, form the 
waterbody hiown as Twin Laices. Big Twin I ,ake has a surfact: area of 78 acres, 3 

maximum dcpth of 46 feet aid all akcragt. depth of 17 fect. Littlc T w ~ n  Lake has a 
surface are:1 of 33 iicrcs, a maximum depth of 10 feet and an average depth of 4 fect. 
Twin Lakes is located in the rolling hills of east-central Green Lake County, Wisconsin. 
The surrounding countryside is primarily agricultural land. One ~innnmrd creek drains 
into Big I'1.1 in Lake. 'The outlrt fur Twin Lakes, Little Hills Creek. drains from the 
nurrheas~ end of 1,rttie T\\in Lakc and flows into Big Grcen Lake. Thc shores of Big 
Twin Lake are predominantly upland. The north and southwest shorelines are developed 
N it11 cottngcs and ycx-around hur 11~s. Tllr hhores of Cirrlt: Ti\ in Lake  re predorninnnrly 
cattail bog A concrzte boat rzmp with a wheelchair access~ble dock IS located on the 
south shore of Big Twin L.ake. Access tu Little Twin Lake is through a navigable 
channel from Big Twin Lake. The wetlands surrounding Twin Lakes provide important 
habitat for waterfowl and other wildiift.. I'he lakes are aIso highly prized by 1c)cal anglers 
for their quality largemouth bass ~ t l d  bluegill tisheries. 

Tw.0 exotic plant spccics, Eurasian watcr~~iilfoil (hfyriophy~lum spiuuturn) and curly leaf 
pondwecd (Polumr~gcton crisptrs) were found in both lakes in recent pears. Faced with 
increasing threats from invasive cxolic plants, thc Twin Lakes Associa~ion, Inc. retained 
Aquatic Biologists. Inc. to conduct herbicide treatments for invasive aquatic planrs on the 
lakes. Initial control measures were taken for Eurasian watermilfoil. In 2002 
approximately 13 acres of Eurasian watermilfoil were mapped throughout Twin Lakes. 
The folloicing spring (3001) Eurasian ivatzrmilfoil was treated i r l  L.ittle Twin uith the 
hcrbicidc Piu'avignrek' (granular 2,4-D). Later in July 2003, a line-transcct aquatic plant 
survey w s  conducted and confirmed the presence of large amounts of both Eurasian 
\taterrnilfoil and curly k a f  pondweed tluoughvut Twin Lakes. O n  Junt: 6,2004. 7.4 acres 
of Eurasian watermilfoil in Rig Twin Lake was treated again with ~ a v i ~ a t e ?  A ppnst 
treatment survey for Eurasian watermilfoil on June 23, 3004 found excellent treatment 
success. Eurasian watermilfoil had noticeably declined and only a slight incrcasc: in curly 
leaf pondweed was seen. No treatments fur curly-leaf pondu~eed were perfbrmcd in 
2901. Cut~ciucting a pre treatment nquatlc plant survey was a cc3nditjon of tht: p tmi  t for 
chemical control of aquatic plants issued by the Wisconsin Department of Natural 
Resources. ms rcport summarizes the findings of this survey and subsequent treatment. 

ln reccnt years, Twin Lakcs have also experienced very poor water quality. The lakes 
ha\ e sufferzd from severe summer algae blooms, poor ikater clarity. a;ld low ddissolteci 
vsygen levels. ll igh levels of nutrients and unusual weather influences have I kely 
cnntributed to the poor water quality found in Twin Lakes. 111 order to better understand 
thc role and movement o f  s ~ ~ ~ t r i e n ~ s  throughout Twin Lakes. lvatzr che:nistrq. analyses 
uerc performed from May to August 2004. Further analyses are scheduled for 
November 7004 (fa11 turnover) and Janu'uy 2005. Prel iminar)! result5 from these 
analyses as well as recommendations for fulure management of 'ruin Lakes are included 
i n  this report. 



Methods 
l.ield studies for this prcjject included 1 )  conducting a suhmergrnt plant survcy, 2 )  prc- 
and post-treatment mapping of the distribution of Eurasian watermilfoil and curly-leaf 
pi~ntin.ccd. atld ?)  aniily7111g sekeral Iialrr qualit!, para1nctt'r.s. 

Aquatic plant survey 
Ihe aquatic plant survey involved plotting a series of 16 transccts ( 8  in cach lake basin) 
1 1 1 ~ 1  radiated ;it 45-degree 3nglt.s li-o~n a center poinl in each hasi11 (Fig~irt. I ). I i P S  
<ourdinatcs klr thc starring point of each trmsect Lvcre recorded. Thrur: plots is-crc 
simpled along cach transect: a1 2.5. 5 ,  arid 10-foot depths in Junc 7004. At thc lime of 
this stucly, this design cnverud the maximurn extcnl of rooted ve~rtaticln (the littoral 
70nd. Plots were established by estimarirlg a 10-foi)t diameter circle a]-nund the 
anchored bont. . rhe circular plot was then divided into four quarters with each quarter 
representing a quadrant. Plants were collected in cach quadrant bv making tows with a 
~ ~ . t h c r ~ d  short-toothed mkc. 11 tola1 ot' 1 92, qundran~s iberu sampled. I-'corn each rdkc tuw. 
all plants collected l i t r e  identified to gcnuv :ind to .y)cc. i~~s 15-hcne~rr poss,ihlc. Data 
collectrd was used to determine species distribution, relative abundance (percet~t 
composilion) and percent frcqurncy. 

Emergent Plant Survey 
An ernergunt aquatic plan1 sllrvcy was also cr~nducted in June 2004. Sixteen transccts ol' 
ryual distance ran parallel to shor4r. and ivcrc luc:ited bctn een the stxting po~nts  of tlic 
sul~nitrrgcnt plan1 transccts (Figuru I I. A1 I ernergen1 :~tld floating-le~f plants observed 
cvere identified to gt.nu,s and to specic:~ u henever possible, and rccorded (111 3 data sheet. 
Thc relati1 e abundance of tach plant species found along a given transcct was rankcd. 
'The ranking\ used Iverc: 

1. Rare foun J along less than 5% of transect 
2. Prcscnl - 1'0unJ along 5-25% of lransect 
3. Cummntl - found along 25-50°.C nf transect 
4. Abundant - found along nww-t. ~ h a n  5 0 ' h  of~sanscut  

For each Iransect. data collected was used to determine qpucies composition. percent 
frcy ucnc! and rclative abundance. 

Exotic plant species mapping 
Both prior 10 and follob,ing the 2004 herbicide ireatmcnt for Eurasian watermilfoil. the 
cutent and location OI milfoil lwds 11 crc clett.nnincd from surfacc observations ancl rakc 
tons. hiinimum and tna imum depths of beds lverc: noled, and thc I~bcations of the beds 
1% ere drawn on lake contour rnaps using shoreline katurcs as re Kerenccs (Figure 2). 
Modified acreagu grid analyis  was thun used to dctcrmine thu arm of each milfoil bed. 
Similarly, in Jime 3004.  he iiis~sihu11011 of cu1.1y-Ieaf pond\% eed in 1 .ittle TH i n  I .she uas 
alsro mapped (Figure 3 1. 



Figure 1. June  2004 aquatic plant survey transects 
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Figure 2. Eurasiam watermilfoil M s  in Big Twin Lake before and after herbicide 
treatment on J w e  6, M. 



Figure 3. hdy-leaf pondweed beds in Little Twin Lake on June 23,2004, 
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Water q uaIity monitoring 
S rasorlal water quid iv testing was conducted in May, June, and July of 2004. Samples 
itcrc collected from the decpest point of each lake basin and from the inlct and outlet 
locations. Parnmcters maIb'7cd on site in both lake basins included water transparency 
(Secchi depth), pl I, dissolved oxygen and temperature. ptl readings were made using a 
Hach Kit (titration method). Secchi depths were mensurud using a standard &-inch. black 
and whitc disc. Dissc)l\ed oxygen an3 tcmpernturz profile data wcre collected uith a YS1 
55 electronic meter with measurements taken at 2-foot intervals in Dig Twin Laku and 1- 
fool intervals in Linle Twin Lake Water samples werc collected at all four sampling 
locations and sent to the State 1,ab of Hygiene for analysis. Anrllyses included total 
1.7hosphorus. nr:d nitratc and nitrite (as nitrogen). S3mples for chlorophyll cr an;il!sis were 
also collccted in both lake basins md sent for laboratory analysis. 

,4 more thorough or "complete" watcr chemistry and lirnnology analysis was conducted 
in August included: 

p1.l 
Dissolved (urtho) phusphnrus 
Total phosphorus 
Total KjeIdah 1 nitrogen 
Nitrate + nitrite as N 
.Ammo n i a as N 
Chloride 
ChlornphyfI a 

Color 
Suspended solids 
l'otal dissolved solids 
Conductivity 
Alkalinip 
Dissolved oxygen profile 
Tern yeriture prcvfi Is 
Secchi depth 

Samplcs were c~llected in the same manner as the seasonal samples. I-lowei er, total 
phosphorus. dissolved pl.tr>sphorus, Kjeldahl nitrogcn, nitratc + nitrite and ammonia 
scmples were also collccted from one foot above the lake bottom in each basin. 

Results and Discussion 
Aq uatir plant community characteristics 
A total of 35 species of aquatic plants fifere recorded during the Junc 10" submcrgent and 
emcrgunt plant surveys of Tuin  Lakes (Tahlcs 1 and 2. Figure 4). Ten of thest: fiere 
roolrd submergcnt plants, including two exotic species: Eurasian watenniIfoi1 and curly- 
leaf pondweed, ten wcre emergent species, three were free-floating plants (duckweeds), 
and hvo were cnlonial or mat-forming algae. 

The most abundant species in the submergent plant survey was flatstern pcndweed 
(I'oirlmogelon :ostergormis) at 55.2% frequency. The next most abundant species were 
cur l  y-leaf pond\\ eed. coontail ( I  '~ratuplryllum ~lemlt.r.curn) and filan~entous alga< 
(I ' /udj?hl~ru,  P~1tl7ophora, e t ~ . )  The turo exo t~ c species, curl ?-leaf pondwecd rlnd 
Eurasian uatcrmilfoil, were widely distributed around the lakes. having been tbund at 
52.1% and 8.9% of the sample points, respectively. Collectively these two species made 
up 2.1 'Yo o f  the aquatic plant conxnunity. 



Table 1. Results  of the submergent aquatic plant survey conducted on Twin Lakes, June 10,2004 

Species 
common name scientific name 

Flatstem Por,dweed Patarnogeton zosterrformts 

Curjy Leaf Pondweed Potarnogeton crfspus 

Coontall Ceratophyllum demersum 

F~laventous Green Algae Cladophora Ptthophora, etc 

Lesser Duckweed Lemna minor 

Northern Water Milfoil My riophyllum sibiricum 

Large Duckweed Spirodela polyrhiza 

Sago Pondweed Potarnogeton pecfinafus 

Clasping Leaf Pondweed Potamogeton nchardsonii 

Euras~an Waterm1lfo1llhybnd7 Myriophyllum spicaturn 

Musk Grass Cbara spp. 

Catta~ls T y ~ h a  spp. 

Star Duckweed Lemna tr~sulca 

Eloaea Elodea canadenss 

Common Bur-reed Spargan~um eulycarpum 

Whlte Water Crowfoot Ranunculus longrrosfr~$ 

\NO Plants Fodnd 
Tgfa l  

Frequency 

106 

100 

76 

75 

53 

39 

36 

30 

24 

17 

12 

9 

6 

5 

1 

7' 

21 
61 I 

Percent 
Frequency 

39.1 

Percent I 
Composition 

17.3 

76.4 

12.4 

12 3 

8.7 

6 4 

5.9 

4 9 

3.9 

2 8 

2 0 

7 -5 

Table 2. Results of the emergent aquatic plant survey conducted on Twin Lakes during June 2004. 

rspecies Percent j Percent 
1 common name scientific name 1 ~ r e ~ u e n c ~  I Frequency I Composition 
I r 

l ~ o r n r n o n  Bur-reed Sparganium eurycarpum 1 25 1 3 9 1  1 19.8 [ 
Ispatterdock Nuphar variegata 1 l o  1 15.6 1 7 9  1 
I  road-leaf Arrowhead Sagiftaria latlfolia 1 7 1 10.9 1 5.6 1 
l ~ards tern  Bulrush Scrrpus acutus 1 6 1 9 4 ) 4 8 /  

1 Reed Canary Grass Phalarrs arundinacea 1 6 1 9.4 1 4 8  1 
I ~ o ~ e b r u s h  Sedge Carex cornosa 1 4 1 6 3 1  3 Z l  I 
1 sweetflag Acorus calamus ) 4 6 . 3  1 3 2  1 
l ~ l u e  Fiag Iris Ins versrcolor 

I 2 l 3 l  i 1.6 1 ) softstem Bulrush Scrrpus validus ( 2  3 - 1  1 1 
1 water Planta~n Alisma spp 1 1.6 0 8  1 

Total 125 100 0 



F i r e  4. Plant community composition for Twin Lakes, June 2004 

Submergent P h t  Survey 
Algae 
f 4.3% Native Pondweeds 

26.1 % 

Curly Leaf Pondweed 

16.4% 

Eurasian Waternitfoil Duckweeds 

2.8% 15.6Oh 

EmergeM Plartt Survey 

Burred 

19.8% Cattails 

46.8% 

Other plants '- 5.6% 

Grasses, sedges, and rushes 

14.4% 
/ 
/ 

Spatterdock 
7.9% 

~ros#~eaf Arrowhead 

5.6% 










































