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INTRODUCTION AND DISCUSSIQN

.in compllance with Chapter 33 6f the Wlscon81n Statutesy
”and Ghapter NR6O Wisconsin Administrative Code, the Long
"Lake Protection and Rehabilitation District, .contracted. .
‘with Northern Lake Service, Inc. of Crandon, WlSCOﬂSlhg on
April 27, 1979 to carry out data collection suryey as e
;eutllned in Department of Natural Resources spe01¢1catlenm‘:;
‘ 1979. The purpose of this data collection survey was to
;prov1de hydrological and limnclogical information on which-.
.personnel from DNR*g Office of Inland Lake Renewal may base
,lake protection, management and/or rehabllltailon alteru_-
*natlves . ‘

hne final report contains data collected durlng the,twelwe
morith study and general interpretations of the data. The
<lak& district furnished a minimal portion of the emudy labor

feeds as in-kind help. Two of five alternate.Secchi dlsc
“gnd-chloxophyll samples were collected by the distriet.
~Thug, nearly all of the study was conducted by Northern. Lak
Service personnel. All changes in the study. de81gﬂ Were
%approved by the Office of Inland Lake Renewal. L

f”he Tollowing dlscuselon w1ll follow the spe01flcatlons of

no Suudy,

.Groundwater‘Survev

;A series of groundwater wells were 1netalled at varloue
sites around the lakes in an attempt to determine ground—
water gradients and quallty. In addition,; seepage meters
‘viere used durlng the ice-free period of +the study to
‘determlne 1n flow rates along shallow shorellme afeasn

hree test wellg were 1nsta11ed at site "D" on the west
~erid of the lake to augment wellg installed by USGS whieh
represent the other three shores of the lake. = Anv mddltlona
back well was to be installed at site "B, however an .
easement was not obtained in thig area. Well A-L, whlch
:had ‘been damaged by a snowplow was repaired prlor $o
;samp?lng All wells were surveyed to a gspike in g tmee

-at.the north boatlandlng W1th an assumed elevatlon of
1100 00 fee"ta :

_.Seepage meters were to be 1nstalled at p01nts where recharg
- was expected, however only site A was a potential- recharg» :
area. Two meters were installed at different depths at ‘¢
this site, but seepage ratés were so low that testing‘waeg
?dlscontlnued after two months. _ S




vaoundwater levels, when ¢ompared to lake levels,‘suggest
spoor communication between groundwater-and lake waterq'.
,Avefage well levels were lower than the average lake level
“in all wells éxcept well A-L where a slight recharge was o
aoparentn A slight vertical recharge was noted at site
A-H, however the gradient was away from the lake at this - .
“gite. ‘The other three piezometric nest sites demoostrated}w
both vertical and horizontal discharges. -

Tn summary, Long Lake is apparently "perohed“ w1th lltb1e
.influence from ‘local groundwater, at least at presont
_gfoundwater levels. ‘ :

Groundwater sampling from the wells was oonduotod monthly
with field fllterlng samples Tor phosphorus analyses © . :*
“during the final six months of the survey. Croundwater was
. generally hard and alkaline with low: phosphorus levels.
The deepef wells were not analysed after the first monthy
exzcept for D-P. It is interesting to note the abnormally
~high ammonia nltrogen conductivity, and hardness in-the:
deeper wells. It appears that groundwater originating. from
the local area is of higher purity than that of the. deeper:
aquafera This is of little significance to Long Lake,: howev
‘Slnce groundwater ~lakewater transfer appears m1n1mal

In'lake

?The in~lake survey of Long Lake included sevefal dlfferent
areas of Study, ‘ S

Lake samples were collected from surface and near, bottomIOH
a- monthly basis. The data provides nutrient- levels-%yplcal’
of fertile lakes. Phosphorus levels one o two times the .
threshhold level for excessive weed and/or algae pdeHGlen
The moderate alkallnlmles, when compared to the hlwher u
hardness levels of the groundwater, further suggesﬁ that. &k
main source of water to the lake is from precipitation, not
groundwater influx. Conductivity dlfferenoes also bear'thl
out. : : : R -

Severe winter oxygen depletion, which is probably a oommon
octurance, did not occur during the-winter of 1979-80. ‘_
Indeed oxygen levels remained high throughout the WJ_nter5
due to clear ice and little snow which allowed photosynthe
y en productlona : . :

ihe depth of sediment survey conducted through the 1oe3ﬁnw
resulted in rather surprising information. It was assumed <
that this "dishpan® lake located in a relatively’ flatg-sandv
area of the state might never have been very deepa Problng




?fthe apit gediments indicated an orlglnal depth of over o

" thirty feet. Thus the original lake basin has filled in
- about 75% during the last 10,000 years or so. Sedimentation’’
."ig apparently autochthomous materlal resulting Irom_partlally
.+ ‘decomposed plants and animals produced in the lake. This
 material typlcally has a high oxygen demand, 8o 0$ygen

i depleﬁlon 1s probably high during snowy w1ntersu

U'Chlarophyll samples were collected semlmmonbhly between .

o late April and mid-August, monthly thereafter. Levels were

~ relatively lows nutrients were appafently utilized mainly. by

" the dense macrophyte population in the lake. BSecchi-disc’

. visibilities were of 1little value because the disc dlssappeared“

. dnto soft sediment at about five feet. Secchi disc readings
are estimated to have ranged from 10-20 feetd, had thele been
= spob deep enough for a measurement. : -

{A 81ng1e macrophyie study was conducted in mid- Julya L
FMaC%ophyte growths were found at all but two. of the 79 Sltes

on. the lake. Twenty-three taxa were identified. Magor - :
“gtands of white 1ily. and watershleld were pfesent 1n ¢1oat1ng
}leaf communities,. : S

’The submergents typically found in profu81on in eAtremely
fertile waters were relatively sparce. Mililfoil and.elodea |
‘were present and coontail absent on the diverse list of ten_ﬂ
-submergents. Polamogeten gfamlneus, P, ampllfollusglamd
,Charra were the dominent submergenusa 2

fIm summar;y"9 Long Lake is a shallow, fertile lake- w1th
‘minimal communication with groundwater. The lake has.
‘undergone eutlrophication (natural lake aging) to the.- i
;point at which sediment accumulation accounts for a major |
=porﬁlon of the original basin volume. Macrophyue gwow%h
‘is . profuse, interfering with recreational pursuits in gonme
areas. Winter figh kills can be expected durlng long
lpeflods of snow cover. .

GENERAL LAKE MANAGEMENT SUGGESTIONS

_Although it is not a responsibility of Northern Lake o
Service to offer detailed management alternatives, it 1s
~Aifficult to conduct a data collection survey for that
purpose w1bhout having developed some thoughtg in thigs
“@ﬂa:d Three categories of alternatives might be con-
-gidered: lake rehabllltatlon, lake managementg'and laﬁe
;;pfo@ectlon. : -

"LaLe gzotectwon ig usually best accompllshed by lake
e@mmuﬂvuy regidents and users at mlnlmal cost through




("gommon sense" practices. Lawn - fertilizing where run-off |
“¢an reach the lake, burning brush on the ice, high speed

motorboating in shallow silty areas, disturbing near 7
shore vegitation and major excavations near +the lake are

-w‘all practices which should ba aveided. The lake district
vshould support county zoning and mlght .ask the county -
‘zoning comnittee to advise the commissioners of any variance .
requests within the district. A working relatlonshlp with
the township and county govermments can result in district
partlclpat1on 1n land use de0181ons within the 1ake dlstrlct

Lake management activities might include w1nter aefatlon 1f
. fish mortalities are a concern to district residents. ‘
- Macrophyte {(weed) conirol either chemical or mechanical. e
?u Would reduce nuilsance growthg in sw1mm1ng and docklng areasa“

Long Lake would be a prime candidate for a maJor d edglng
L progect as a rehabilitation aliernative. While' total removal
- of 700,000 cubic yards would probably be prohlbltlvely S
'expen81ve at $1.50 to $2.00 per yard, a smaller project mlghtfg
. be within the district®s grasp, should the dlstrlc}_members
. be willing to make a large monitary commitiment. | 3
TWoUTd TequiTe & Wajor effort 1o obtain necessary permits..
+fUnfortunately, the DNR's Lake Michigan Digtvict, through i
[ which the lake district would apply, has been reluctant ;f'
U to allow even small scale rehabllltatlon pTDJerS w1mh1ﬁ a8
'ilts Jurlsdlctlon. = S it

Loca1 residents have shown concern over lake 1evel fluctuatlansw
Alchough the level fluctuated only about five inches during &
the survey period, it was apparent that greater fluctuatlons
occur over long periods of time. Any plan to raige -or. k.

-maintain the lake level using high capacity wells should
be preceeded by a chemical analysis of the well water.

-+ The chemigtry of the water taken from well D-P would -

: _1ike1y cause major ecological changes in the lake.” ... -




Dally Pre01p1tatlon Data from Hancock
Experlmental Farm

. - trace, - = no record, x = amouht 1ncluded in follow1ng
“measurenent. Pre01p1tatlon given in 1nches

Hancock ‘ Date Hancbck - : ' Date Hancock‘“f
 Bxp. Farm Exp. Farm =~ : o Exp° fafm
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Dally Pre01p1tat10n Data Irom Hanoock
EXperlmental Farm }

B 1

.;  traée3 - = no record, X = amount 1ncluded in follow1ng
measurement. Pre01p1tat10n given in inches. . S
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LONG TAKE WELL SITE SOIL ANALYSIS -

Percent Retention On Sieves

' Well No. D-H D-L D-P
gieve No. . i
10 o 3.0 1.2 | 1.1
20 5.7 .4 S s
1o 82,7 36 .4 4700
60 37.9 SR 3.3
.80 6.2 10.8 . 6.0
100 1.6 3.2 1.5
- Pan 2,9 2.9 | 1.7
iﬂ}Pérmeébility ‘ R .
. gal, /day/Tt.° 38k 403 g LA8

“lus teste were run on wells A-L, AH-P, B-L, B-P, ,énd"C+L;fﬂ
. the data for which has Deen sent to Jim Vennie of the:f -¥5
:“foflce of Inland Lake: Renewal who will be using a*computox
~ program 1o determine permeabilities. The remlanlng three‘
a8 wells could not be slug tested because they were too deep !

- %o pump and recovered too fast to draw down by balllngr *' 
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LONG LAXKE SEEPAGE METER INSTILATION AND DATA s

Direction of flow information obtained from the well

' sempling indicated that the only site of groundwater influx.
to-the lake is a localized area near the boat 1and1ng
Therefore two seepage meters were placed in dlffer1ng depths
at this location rather than at three seperate sites around
the lake. This change in the gtudy was suggested by Mr, James’

Vennie of the DNR office of inland lake renewal.

Although there is a net flow into the lake at thls 81tegfff{““L

/1t is very slow and the smaple size obtained during a practlcal
gampling period does not lend itself to any confident analJ81sa'

The sediment type at this location is sand w1th an.
overlying layer of gilt.

VeIQC1my
Date Meter Depth (in.) Vol. (L) Time (Hrs.) {(ul/sec. )
6/16/80  shallow 10 © 0.055 5.0 0. 012’ "””
deep 18 0.11% 5.0 0.024
7/17/80  shallow 9 0.068 5.6, 0,013
| deep 16 | 0.092 5.6

-

o “‘0‘18 ‘Il_'- o
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. o LONG LAKE SEDIMENT CORES

See map for core locations.

Core % Water % Organic Matter % Nitrogen % Phosphorus .
A 95.3 63.6 ’ 2.5 0.019

B 914 51,4 1.7 0.016

c | 92.2 59,2 2, 3 - 0.037"

% organlc matter, nitrogen, and phosphorus are glven on a
dry welght basis. '
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Collected, filtered, and frozen by district.

Samples on or about 8/1, 9/1, and 10/1, were to be collected

by the disfrict, however samplings were not taken‘on.%hé first
two dates and the early Ocltobver sample had not been &élivéred;'
‘ag of the date of computation. o ‘
Becchl disc readings were always greater than.the—depﬁh tQ”f
bottom. '




- LONG LAKE

Name

units
- counted May 13 Jun 16

1980 - PLANKTONIC ATGAE IDENTIFICATION
: ‘ - AND ENUMERATION

- CHLOROPHYTA

Ankistrodesmus

falcatus

- - Chlorogonium

~elongatum

Qocystis
borgei

Scenedesmus
8P,

Scenedesmus
abundans

Scenedesmus
bijuga
ophaerocystis

- _gchroteri

i Tetraedron
- 8D
CRYPTOPHYTA
Chroomonas
nordstedtii
Cryptomonas

i erosa

oo Grypltomonas
o ovata

PYRRHOPHYTA

.. Ceratium .
- hirundinella

#o Gymnodinium

. N S}? e

. CYANOPHYTA

.+ Anabaena
SP.

Anabaena

macrosgpora

Aphanothece

. sp.

cells

.cells

cells
cells
cells
cells
cells

cells

cells
cells

cells

cells

cells

cells
cells

colonies

192

51

-32-

1,621

20

853

40

51

20

51

81

11,666

51

167

10




LONG LAKE (2)

unitsa

1980 - PLANKTONIC ATGAE IDENTIFICATION
AND ENUMERATION o

Ghrooooccus

Dactylococcopsis

Name ' counted May 13 Jun 16 Jul 1h Aug 11  Sep ig (I ]
CYANOPHYTA (continued) A

dispersus = cells 657 ©i,2k2 P36k 20 . ko
Coelosphasrium o | ?ffL  o
naegelianum colonieg _ 20 15 5, }3

SP. _ Colonies
Merismopedia
glauca cellg
Microcystis
agruginosa colonies
Oscillatoria
8D trichomes
CHRYS0PHYTA
Acnanthes :
sD. , cells
Cocconeis
8P , cells : ¥
Dinocbryon
:“‘cylindricum cells 1,100
Dinobryon :
 goeiale cellg
 Fragillaria
S 8P cells
Mallomonas
. BP. cells
. Navicula
CBP. cells
. UNKNOWN cells 116

5

_33,_,
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. . LONG LAKE MACROPHYTE SURVEY - . Date 7/14/80

L

 Species ’ Frequeney - Average ' Depﬁhlaf s
0 {common name) (% _occurance) Densgity. Growth (ft.)° "

\;J

fj Polygonum natans 6.5 2
P, coccineun pratincola 6.5 1. 5o
Brasenia Schreberi 2.6 3,20 -55‘i;”;
Nuphar variegatum - 6.5 1.6 : W5 el
- Nympheae tuberosa | 2k .6 2.8 5 -
4 Caréx Sp. .6 3.0 B
~Juncus pelocarpus 2.6 3.0 954f fﬁ
Sagittaria 8p. 15.6 2.6 .. @5  : 
Dulichium arundinaceum 5.2 1.8 ‘ ‘QSLLT
' Scirpus validus 3.9 2.0« 5
. S. subterminalis 2.6 2.5 .
jﬁgWEleocharis acicularis 23.4 | 3.9 :,3ni EB
) " Tscetes sD. 1.3 2.0 1}5Lji
HMyriophyllum exalbescens ‘5,2 - 2.0 I*l}g\y
M. alterniflorum 1.3 1.0 2.5~
'Vwﬂ:Elodea canadensis o 11,7 2.0 s
" Charra SD . ' 27.73 Bl?y_*
Megalodonta Beckii 2.6 a -3q0.'
- Potamogeten praelongus 3.9 : zn?_‘
- Pa,folidsus 10.4 .3{5 f
ﬁﬁ Pa gramineus ’ 35.1 3.2
" P. amplifolius 23,4 2.9 ..
¥ P, Richardsonii 1.3 2.0

36




TONG LAKE MACROPHYTE TISSUE ANALYSILS

.ﬁune 16, 1980

- 3ite (see map)

Speclies

BPrazenia Shreberi’
(watershield)

Potamogeton amplifolius
(largeleaf pondweed)

Potamogeton gramineus
(variable pondweed)

Vallisneria americana
(eel grass)

Chara sp.
(chara)

Charz sp.
Brazenia Shreberi

Myriophyllum sp.
(milfoil)

Potamogeton gramineus
{(variable pondweed)

Valisneria americana

Potamogeton gramineus

Sediments
Sediments

Sediments

_,,3'7...
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HUTE SURVEY DATA
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