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INDIAN LAKE EAST AND WEST, OQAKLAND COUNTY, MICHIGAN

Because there are many aspects of Indiasn Lake that were not
studied, this discussion is based on the data available.
Missing information may lead to completely different
conclusions than those stated below.

Indian Lake consists of two basins, a 37-acre, 63-foot-deep
moderately hard, kettle, west basin and a 36-acre
10-foot—-deep man-made moderately hard water mean—-made east
basin. The lake is located in Section 31, Addison Township
{T5N R11E) and Section 6, Oakland Township (T4N R11E)}
Oakland County, Michigan.

The west basin contains 789 acre- feet of water and has a
mean depth of 21 feet. The east basin contains 149

_acre-feet of water, and has a mean depth cf § feet.

The west basin has .69 acres of islands, while the east
basin has 6.37 acres of islands. The surface area of water
in the west basin is 36.69 acres, while the surface area of
water in the east basin is 29.66 acres.

The shoreline length of the west basin is 7264 feet, not
including the island shorelines, while the shoreline length
of the east basin is 8648 feet, not including the island
shorelines. ‘

The longitude of the 83-foot-deep hole in the west basin is
42° 47.934N and the latitude is 83° 12.537W. These data
were not determined for the east basin.

The elevation of the lakes is 992 feet above sea level and
is regulated by a dam with approximately an 11-foot head on
the east side of the east basin. The lakes are shown on the
Lake Orion U.5.G.S. topographic mep. Water from the outlet
flows into nearby Prince Lake, which 1s 11 feet. lower than
Indian Lake, then into the Graham Lakes and into the west
branch of Stony Creek, which joins the Clinton River above
Rochester.




TEMPERATURE AND DISSOLVED OXYGEN

In summer, the surface temperature of the west basin was
o5s. . A 20-foot-thick thermocline (defined as a chande in
temperature of more than 1°C per meter of depth} was present
from 11 to 31 feet. The lake ran out of dissolved oxygen at
20 feet and remained that way to the bottom at 83 feet. The
depth area {hypsographic) graph shows only about 15 percent
of the lake is deeper than 20 feet, hence about 85 percent
of tge lake had some dissolved oxygen present all year
round.

in summer, the surface temperature of the east basin was
also 25°C and because of the shallow maximum depth (10 feet)
no thermocline formed. Hence this basin had adequate
supplies of dissolved oxygen top to bottom through the
entire lake all year round.

CHLOROPHYLL A

The chlorophyll a data indicates the west basin had a larger
algal bloom in spring than in summer, while the chlorophyll
a data from the east basin (which was a lot more variable)
indicated little change between spring and summer.

SECCHI DISK DEPTHS

Gary Gunterman took Secchi disk readings through the summer
months. Although he took readings at three stations in each
basin, we averaged those readings because there was little
difference in the data in each basin. The Secchi disk data
shows more variation in the west basin, ranging from a iow
of 7 feet in May to a maximum of 18 feet in late June. In
late summer they pretty much remained at eight to ten feet.

The Secchi disk data for the east basin indicates a fairly
flat curve, ranging from 6 to eight feet all summer long.
Because this basin is fairly shallow, it is unknown if these
data are representative, or if the visibility of the disk
was hindered by the aquatic plants, which were plentiful in
this area.

TOTAL NITRATE NITROGEN

The nitrate nitrogen data indicates both basins of the lake
were nitrogen limited in both spring and summer. This means
no lawn fertilizers containing either nitrogen (which if
added will cause additional problems in the lakes) or
phosphorus (which because it’s an element, will pretty much
remain in the lakes) should be used in the near-lake areas.

TOTAL ALKALINITY

The total alkalinity data indicates both lakes are
moderately hard water lakes (rather than soft water lakes).




Hard water lakes are tougher than scft water lakes and able
+o withstand more environmental insults.

Tor some {(unknown) reason the water the esast basin had
higher sikalinities than the water in the wesT pasin. This
ig unexpected, since water generally appears +o flow from
the west basin to the east basin before £iowing out of the
iakes, and since +he east basin had a lot more aquatic
plants Than the west basin. Aquatic plants often remove
carbon dioxide from the carbonates in the water (carbonates
are what the alkalinity test messures) lowering the amount
of carbonates, and hence the alkalinity of the water. I
would expect a lower alkalinity in the east basin, when
compared To the west basin, and yet +he data indicated just
the opposite. What may be occurring is the east basin may
be receiving water from other sources. Since the sheape and
gsize of the watershed was not available, we are unable to

determine if +his is oceurring.
pH (HYDRCGEN 10N CONCENTRATION)

pH values, ranging from 7.3 to 6.2, were low and normal for
a southeest Michigan iniand lake in both spring and sSubmer.
Given the amount of aquatic plants in the eest basin, they
should have been higher, especially in summer.

CONDUCTIVITY

Conductivity measurements, ranging from 310 to 390 xmhos/cm
ip spring, and 425-460 wmhos/cm in summer, were normal.
Conductivity is a good measure of the amount of salts in the
water, and these data indicated the salt concentratlion was
about the same &S most cther southeast Michigan inland

lakes.
TOTAL PHOSPHCRUS

Spring total phosphorus concentrations in the west basin
averaged 16 micrograms per liter, while they aversged 26
micrograms per liter in the east basin.

Summer total vhasphorus concentrations 1in <he west basin
averaged 11 micrograms per liter, and 32 micrograms DEr
liter in the east basin.

Agein this is unusual. Because of the direction of water
flow, and the large number of aguatic plants in the east
basin, the phosphorus concentrations should have been lower
in the east basin compared ©oO +he west basin, vet they were
considerably higher. This ageain indicates +here may DE an
additional source of water flowing into the lakes which we

are unaware of.

Lakes don’t generally g0 from a low phosphorus ccgcentration
to a higher phesphorus congentration, especially if the
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weter goes from a gituation where there are few plants to

one where there are lots of plants, because aquatic plants
can be, fairly effective at removing phosphorus from the
water column, hence reducing it.

TEE LAKE WATER QUALITY INDEX

The Lake Water Quality index (LWQI), which rates the water
quality of lakes about the same way professors rates
s-udents (90-100=A, and anything below §0=E) averages 88 in
the west basin in spring and 87 in +he east basin. Hence
there is little difference in the water auality of the two

besins in spring.

In summer, the LWQI averaged 90 in the west basin and 84 in
+he east besin. In summer the west basin has better water
quality than the esst basin, although the differencs is not

large.
THE AQUATIC PLANT COMMUNITY

plant community aof both basins included a

The aguatic
with essentially no

healthy mix of agquatic plants,
monoculture. In the west besin, agquatic plants did not -sesm
+o cause serious problems with lake use, and with the
exception of the south end (see map), few aguatic plant

controls should be used.
The aguatic plants found in varving amounts in both basins
of Indian Lake wers:

Coontail {(Ceratophylium demersum)

Wild celery (Vallisneria americana)

Yellow water 1ily (Nuphar variegata)

Wnite water lily (Nymphea odorata)

Pickerelweed (FPontederia cordata)

Flosting lesf pondweed (Potamogeion natang)
I1linois pondweed {(Potamogeion illinoensis)
Bladderwort (lUiricularia vulgaris)

Native milfoils (Myriophylium vertrcillatum or .
exalbescens) Narrow leaf pondwesds {(&ithsr Potamogeton
pectinatus or F- Firiiformls)

Cattails (Typha &p.)

Nitella sp. (an algal

aquatic plants (see€ map). .

In the east besin, there were more
hacin was still open

Even sc, a good portion of this shallow
and usable.

s of the leke could be used for two
different purpcses. The west basin could be used for
activities such as power boating, swimming, water skiing.
and sailing, while the east basin could be used for guieter
activities such &s fishing, canoeing, paddle boating, etc.

Ideally, the Two basin
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I+ would probably be a better use of money to enlarge the
culvert between the east and west basins, which would allow
eacsier boat access and permit these different types of uses
to occur rather than try to make the east basin like the

west basin.

There are a courle of reasons for this recommendation. The
first is you will spend & lot of money, and the second is no
matser what you dao, you won't be able to make the east basin
1ike the west basin. Tt’s a lot easier, cheaper and mcre
effective if you recognize the differences between the two
basins, and then use of available monies to ilnsure all
residents have access To both basins.

AQUATIC PLANT CONTROL

If scme aguatic plant control is desirable, here are my
recomnmendations.

WEED HARVESTING

in my cpinion, removing agquatic plants with a mechanical
harvester is by far the pest method of getting rid of them.
This is because no chemicals (which I feel generally hurts
lakes), are used and the plant mass 1is actually removed from
the water. This helps remove sone of the material which
would have accumulated in the bottom sediments, causing
undesirable anaercbic conditions to occur as they decompose.

Because the esast basin was crested by a dam, many times the
area Tlooded is filled with stumps, preventing a wead
harvester from operating. If this is the case, and if the
l1evel of the lake can be iowered, it should be lowered
during the winter months, end any stumps sticking out of the
ice cut off as low as possible.

AQUATIC HERBICIDES

As noted above, I generally try to discourage the use of
aquatic herbicides because I feel they actually hurt lakes,
in that I think the water quality and bottom sediments
detericrate with thelr use.

However, if aguatic herbicides are used, they should be used
in minimum emounts to do +he job you want them to de, and
aprlied a person knowledgeable in their use. Someone in
your association might consider raking the test and becoming
a licensed applicator. I you do this, you’ll cut your
costs by about two thirds, and you’ll heve a better handle
on applications and costs. This is because the more
nerbicides the herbicilde applicators apply, +he more money
they make, sO in Iy opinion there 1is little incentive to use
+the smallest amounts necessary.




er compounds to control
algal blocms, which often accur after herbicide

I do not recommend the use of copp

applications. There are geveral reasons for this. First,
she improvement in water clarity is very short, generally
k, and then the algae comes pack even Worse

less than a wee
+han before. The reason for this 1= when the algae die,
shey settle to the bottom, but the putrients they contained

are released inta the water. Since the light can novw
penetrate further down in the water than it did before,
vou’ll get more algse than you had before cCPPEr compounds

were used.

he copper does not decompose. 1t stays in the
pottom sediments. TIf in the future you want to dredge the
lake, the copper compounds will be considered a hazardous
material, and so +the expenses involving the dispcsal of

dredge spoils will skyrockst.

Second, ©

Third, based on experiments here in the labk, water with
algae treated with copper compounds remzins turbid even
after six months, with no zmcoplankters, and the sand bottom
sediments are black and anaercbic a walf inch below the
surface. The control, although covered with a floating
algal layer, remains clear upderneath with many zooplankton
swimming about; and the bottom sediments look good,

Fourth, copper ccompounds are toxic to many forms of aquatic
1ife, including mollusks and fish.

THE GRASS CARP

If (or when) the grass carp, & fish that eats aquatic
plants, 1is approved for use in Michigen (&8 it has in at
least 34 other states) its use to control aquatic plants in

Indian Lake is recommended.

ADDITIONAL RECOMMENDATIONS

Secchi disk readings

¢ Indian Lake should continue TO take
In the future, these

through the summer months every year.
data will prove extremely useful.

¢ Indian Lake should have at least two more vears of water
ble data set against

quallity +esting to provide a reasona
which future data can be campared.

® Thé watershed of Indian Lake needs to be mepped.

L] The_bottom sediments of both basin
determine the amount of organic material in them. That was

supposed to be done this year, but was not.

® 1If herbicides are used to kill acuatic plants, samples
for algal determination shou
the herbicides are applied.

1é be collected 2-3 weeks after

s should be analyzed to




|
funo) pueyeQ ﬁ |
11 N¥.L SQIO8 L = BRIT IS0Ay DN Y o | i
diysumo |, puepyeQ _
g UoNAG 09
pue A1 13 NSL o5 _ |
diysumo J, wosippy o |
[ £ uonIRg / o 3
1590 ] nEIp| P =
" ot r
e — ol ,
] ||
digsumo - 0
purpieg Liuno) punpyRQ ool 06 0§ 0L 09 0§ OF of 0T Ol O i
J = [ . sypdag snotie g W Hunoly pueeq B 1 RUGTRLLL N [ [l bt ;
[~ .
™~ | i
7/ ol T #
9 ~p_ I~ ™ ]
= |ﬂ | : (&Aoo sasoddikd _
%. L1 | ] |ea1Bujoutuy] J0] SINOWED) !
1 = duw opjdwiBepiy _

spuejs]

\\ 1
Lt NOLLYIO'

disumag,
vosippy
193] QIO GEL = DUMOA YT |_
VOAIIPPIRY 3 SATI IREN
< “spanaspuod THomIppfY o)
s Cﬂ_ = {00% .m-;-cc Y
61

S (6L = 1206 prasas [uyard 29 g TspRamptiug

2100 {0+ = 13 OF

0%
—— spene) ====

97l
saram g7 61 =170) 0T

GSY
§2I9L §9QF = VAT ALY i % & T
J B Mw‘oup__ ; | o aatied 3y spaaapuod jreon’y m

Yy = [[ARTHE L (e |

_,.1.4"_ HAMMYS o ) y N ¥ ] ]
RN SINOIMHD SUDRIEA JOary .._Z?._é:.:_ g SAYI] 1WA

SALNjup PUY SEIY SsHUeD 15 4 A uripu]
sjued onenby

suops ojdung




:E:Bc..:ﬂ.b:ﬂ. hﬁ_:DU puepjeQ
..ShmrAw_nwm H.—__#Nm NL
1 Ter Joov Joc Jsst | s V= | oo | oo Vo § o oM | ueid ML LE L) s Fir .
v| o6 | oI ork j28 |OEL| t 6 %c | ol |98 € 0652/ 0506 16 (O AT UG diysumo |, pueqeQ
¥ 06 iolosr |28 | LEt § 6| €T | tol ) 94 T 06/5T/8 %8 A3 L8 “10M’] Sudg O uonoay
¥ 15 10| oor 28 |6t L g1 10008 | 04/ST/N uaLuRUg paxIte Y| angl H I
1L IHEIEREERE A pu 1131 NG,
Y - t ALY 2 L7 o S
al @8 Le o Jc [ oo} £bewd — | | _ 96/ 1 T/ i e diysumo |, BOSIPPY I
xapu in uina o] 3 a4t .u-—ﬁ m—.___wv.:_.n— Sa — MOF—HM—.._UMM_ U _
5 -nje Aw) % AyLER) (13100 Ry s U] paysiage 2
pmny .n.__hw__:._ _Ia_ =HE N E.vw...w.._ ol uw_nw_u._ h,... _W Q_EQ dsu_u..m“%ﬂu._wv n:mﬁ_h,” ”— 3 M 1u .—J ﬂ 7
ay il prererresmmi Sl Baniill TR {s2108) B2JE PAYSINTAL ;
= ++{1af) idun| auyRions , !
riRg| ANfEND) IS FYE] dILJING +{199) DION) AUIRjOA ] |
v (jaa)) yudop ued B
193) }dap wnunxep Bl Ryias |
. i FATRIA R o3 L uu_anuw s —:ﬂ :“..a___:,_.__f._hﬂnﬂmw.ﬂ. ,
e = TR S - 1 9 - (] JAAL S B Eedmeai .
16P5R 1o 0 IF P g IR wiep i [EIIEN e Jo 2_? R __,_m__,, =
:.__..,O.u#.,ﬁ n.u.ﬁ...mac.m D ... l z.,_m,_._._,,..a___um:
“5jx jou saup diw e sfenep ¥ | e u,__nﬁc___.__.,__-.:w un__:”ﬁ“_.._% SV ILV S HAN 1SN i
VLVA AV 30 AT9VL |
(/3w ua84xQ pasussKy 40 (Do) aimyadwia f,
9 9
G 9 Y4 o"m <\ o”_ .m 0 o ; ; . ; oF a8
6t 9 : 6 ) ol 6 bnvy
% it ¢ 6 0 ! 8 11
19 00 Of 8 Tl ! 9l rl ©ONRI
%00k g S o
ot o0 o 1l 0 Jaquoidag Yinoain 1T 40y WO SHIIM
0 00 €2 € cr v
61 t0 Of FI vy ( )
gl 60 61 &I : ; s
ios1 81 9 0
o tz Ll Ll s}
¢l Le 9% 81 =
Fl 9t €1 6l o)
gl 96 ki 02 7y
Tl t9 el €@ >
1 st ool E o
ol 6L .1V kL [}
s 9% § &2 2
0 t8§ 0 St o
ydag 'ora yuaq duag ~ o m
4 tm : v
b 0 13
‘0 q——o— e Dt bt
AINFL sajio1d uaBAX O PaAOssI(] puL wamuladway, m::n_vﬁ_ ASI(T 19998 9661
l =8| gga1 ‘gz snEny Aunod puepje( 1534 ] uepuy £1unaD) pugyEQ 159 9B UBIpUy




bﬁzOU —uzmgmo anhE::U >..=W.U.. -Jopuow oxn._.n“_w_.w_m_.m.o
174 NbL e _ Neeeh - bl
dyjsumo], pueyeD vﬁw_zﬂh.hw_ﬁ,mm_h_m“mnﬂxﬁ;a UmBUULY &.Ec.,mw:aum._.ev:h”__m_m
9 ﬂno__duum e _u.mu-.n__.... ATy 1334 MM mm NM d.mzuwuw‘u. w::;%
1:5 d1 ™ ZW.H. Wt ALY -paxit oYYy 2]
uMmOWjuy e3P 00 3
diysumo |, uosIppy il ‘GRap u w_EE__hsmE,__
1€ uonosas ,....__%:Eu_m
s yaa] 10T = SUWRJOA WiSEY 15K ayel Buiysnlq
1se5] 9Ye ] UBIpU] s i T iy
: sa130 ] = 193] 0l umouyuf “{sa10€) vasE 8BUIRICY
&bt umowyury (s2000) BAIU PIYSISIBAL
S2U0E QO {7 = TAL EHNG RF06 -1aay) yidua) aunpoloyg
so131 £ €0 = Spue)sl 6b1° (120§ D13k} ALTOA IR
$2100 £{)'OF = UAIN UISEG ISP G’ i _m__uu. 3 yudap ::uw“
R » ol (1)) Yulsp wnwixe
4———————=122] 000} # 1920 MW | gnojI0d SNOLITA JO Bty og* $3100) CAIE YL
UL Y : uowD - UISBG AT
saurnjop pUY SESIY INOIN0D YL Ue wep a_w_.%:_m_ww__”..z_ Uae) 1o u.,;._.
(4[uo sasaind PO
jeardojouiui] E.w SANOOD)) IsEg e ueipuy
dew oyjderdorpiy VILVA 39V1 40 314VL

it aane 79 s 1918 BRI W

§0108 Gf = BAJE 158 YU} UBPU] o

13

SA|I] 33K 2§ U0 m e _ _ L.LL\‘.—\T\_\‘._\| _ _ ol 2
i 0 &
gol 06 0% OL 09 05 OF ot 0T O O E

BOIM 39 SJIOJ[IU AN 3

I BRI sspoampuad SAN 1218M sipdag] snoue 18 ARIneD pUeRtO “ung oyE UBIpU] JO W21

sjueld openby

digsumo],
puE[3E0 KunoD puepE0
9 N N
]
|1
1€
NOILLVDO1
e dyjsume
spucpl _.:wm_. E}m_ ]




1] 98 tt | OFF 108 | EF t L] 8T | 66 '8 9L 9 96/57/8
f 04 Lt | Orr 1'8 | LFI 3 9 b | el | 101 9¢ § 906/58/8
q 98 | 0f | SEF | 0B | OF 8 9| 91 | 601 | L8 LT r 96/5T/8
q 08 0t | ort 6't {801 1 9 9T e 9 96/1 Tt
i 88 LY | Ol 'L |20t S ¢ 9°C M = S 96/1eit
g $8 or | 0Zt gL | Y0l L 9 e £ R F oot
“1/in A FETIT
apein i n_,_ Hd sy (A ST e am(g
) uaBixgy prajunisigy Anduwiag, [ aphueg
sieg Anjend) Jajup axet) 2aeung
ol 6L 11 .m.m
‘O (| =——0—— £ 98 ¢ 4
. ad 0 g 0 St
dWNE] —88— ydsgg org uidag rdiusy,
(/3w uaflx(y paajossic] 10 (D,) Mmeradwa),
§T 0 Sl 01 g 0o Y
+ + 1 \< + 0t 2
4 gl
P =
0 &
o .
sajjold uafAxQy paa|ossi(] pue annesadwa g, -
9661 ‘S7 I1snEnYy fjunoD) puepye seyg e ueipy|

Kuno) puepeQ
1143 NYL
diysumo], puepjeQ
g UOpDAg
pue ) 1d NS.L
dijsumo|, uosippy
1€ uoloes
15EY 237 uelpu}

96613 1A

TL6H-D

oF [pp umd
pr

“I51X2 JUU SAUP BREp ySIP 12095 WD) Fuo)

151 %3 10U shop dewn care afReuep y

' ' . L d3as
: 9 . L L DNy
L L : L 1]
L ‘ : L ©ONNI
' 8 9 AV
of 1oqusardas yRnodyl 1z [ady Worj sYa0p)
; FELISPETI S
(0T TWINANIY VY
Ht+ e

L L L T R P R R PR X
L e R LR LR ¥Y|
e L R L R X)) |

{ﬂ-ﬂfﬂlﬂlﬂlﬁ\\lﬂfﬂf

e L A R L e R LR L LR &

199] urgdap ySIp I14a3as

L L R P L e R R ]

sypdagg ysid 140998 9661
Awuno)) puepie() ‘1seq aye] uelpug










