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INTRODUCTION STREAMFLOW STREAMFLOW QUALITY OF WATER
The cold-water streams of the northern states g FREQUENCY OF LOW FLOW ON THE PIGEON RIVER
provide unique recreational values to the American gb NEAR VANDERBILT, MICHIGAN
people (wilderness or semi-wilderness atmosphere, . . n )
fast-water canoeing, and trout fishing), but the Lake The frequency of deficient flow periods on the River at the Trout Research Station near Vanderbilt
expanding recreational needs must be balanced Huron Pigeon River are of interest to recreationists, be- (see sheet 2). The graph shows that a discharge no
against the growing demand of water for publicand ,5¢ S Q cause periods of excessively low-flow are generally greater than 50 cfs for 7 consecutive days can be SUMMARY
industrial supplies, for irrigation, and for the dilu- 300~  Lake [e) unfavorable for most recreational uses. A discharge expected about once every 2 years during the period The following table summarizes the quality of
tion of sewage and other wastes. In order to make Michigan [racioma of less than 50 cfs on the Pigeon at this station May through October. About once every 5 years water characteristics of the Pigeon River and shows
intelligent decisions regarding use and management generally is unfavorable for fishing or canoeing. The there will be_ a discharge no greater thap 50 cfs for how IMese dliaatuiitics are TdEbad to vecrontingg]
of the water resource for recreation and other de- graph below shows frequency curves of low flow for 15 consecutive days. Thirty consecutive days of SUMMARY uSses.
mands, an analysis of the hydrologic factors related periods of 1, 7, 15, and 30 days, occurring during the discharge no greater than 50 cfs will occur only T . ) " .
to recreational values is essential. six months May through October, on the Pigeon about once in 20 years. e following table summarizes the streamflow 5 : 3 _ ; ;
. . £ S . ’ characteristics of the Pigeon River and shows how Recreational Relation of qu_ahty of water Qual_lty of w_ater in
The Pigeon River is one of Michigan’s outstand e . use o Teanabiennl e Eictn Bl
ing trout streams and is the favorite of a large 100 these characteristics are related to recreational uses. g
numb«_er of anglers who return year after year. E ol \430 days Temperature Maximum temperatures of the
Camping is also popular and is usually, but not MLuZet - :ISM R tiona] | Relation of streamflow to recreational use . ) 1 Criteria for intrastate waters, as established | Pigeon at Trout Research Sta-
always, aSSOCl_atEd with fishing. Boating is very , B i Zo g ~— . A ecreationa (Prepared by the Michigan Characteristics of Pigeon River January, 1968, by the Water Resources Commis- | tion exceed 70°F (21.1°C) dur-
- O(ril ]the Plg‘e0ncbebc'au]s‘e 'Of nurr(;erous E‘Ortages =iy L:;IZ 8 g 50 \\\\\\\ e ek Department of Conservation) sion, Michigan Department of Conservation (1968) ing summer months
ALOUNG OBt JOIS. LD AL SINE ABC TE0LIE are =5 ‘ - specify 70°F (21.1°C) as the maximum limit for
relatlvp ly b this river as yet, but .much of :_,— : 40 Ly — s High drought flow helps keep summer water Relatively high drought flow per unit drain- intolerant fish (cold-water species)
the private river front may be developed in future e uw \\-\7(12 temperatures low. Excessive floodflow age area in upper reaches. Drought flow
L ) ) Indian River = 30 — removes cover and may cause erosion of relatively lower in lower reaches. Flood- Dissolved Oxygen Dissolved oxygen in the Pigeon
f'It‘;le Plg;z}(l)n is locgtedl in ftlll\(/a[_nﬁx_'th-ce(ntral_ p(zizrt @ S banks flows may cause some damage to river The Water Resources Commission (1968) speci- | probably does not drop l})lelow 6
of the southern peninsula of Michigan (see index = fies a minimum of 6 ppm. ppm at any time. At night may
réxapl). é—Iead;vztiflers ariha_ fev: ﬁ“lﬁst l}frf(heaStf of [ 20 Trout fishing | A Variety of fast and slow reaches adds | Velocity variable in different reaches. At water temperatures above 68°F (20°C), Tarz- | drop 3 to 4 ppm below satura-
aylord, a}:‘ € mouth 1s at Mullet Lake, a few Wolverine &) 11 2 3 4 5 10 20 interest to fishermen. Excessively high Velocity not too fast for safe wading in well (1957) indicated full air saturation is required | tion
I\;lf;%goguzﬁg Oéag:ﬁs: tlgévf;{'e{'n;%r:ttlitg Itr{)lg{l(; g RECURRENCE INTERVAL, IN YEARS velocities make wading dangerous most reaches, except at flood times Trout fishing for the full range of activity for brook trout
D
miles to the west. Exits from this highway at Gay- 10"— < GRAPH SHOWING FREQUENCY OF LOW FLOW : : pi :
it Wolver: g y_ . R Q Abrupt and large increases in stage are a | Increases in stage generally moderate. In- Hydrogen Ion Cencentration (pH) . pH of Pigeon River generally
lord, Vanderbilt, Wolverine, and Indian River, pro Vanderbilt : ! Water R. C 1968 6 rnEe frefi 7.5 to 8.5
vide easy access to the Pigeon. . FLOW-DURATION CURVES hazard to wading fishermen creases may be abrupt when water is . Water Resources Commission ( ) specifies g . -
The recreational value of the river depends on : released from Lansing Club dam s i i
the streamflow characteristics, quality of water, Discharge characteristies of streams can also be The curves show that 10 percent of the time the e i Sl Pi Ri . v § g
and character of stream channel, and bed and banks. Gaylord || illustrated graphically by flow duration curves that discharge of the Pigeon is equal or greater than 105 Boating season reduced by periods of flood | Flood season usually over before vacation utrients (chiefly nitrates and phosphates) ge%" - }‘{Sr i gzner?.lbf . Od
The purpose of this atlas is to describe these show the percentage of time that specified dis- cfs near Vanderbilt and 205 cfs at Afton. Ninety and drought season. Late summer drought flows dis- Water Resources Commission (1968) requires u]p ERINER GRWEEES e Za 6, | e
characteristics, and to show how they relate to charges are equaled or exceeded during a given percent of the time the discharge is equal or greater courage boating in much of river nutrients to be limited to the extent necessary to | slime
recreational uses. period. Flow duration curves for the Pigeon River than 50 cfs near Vanderbilt and 80 cfs at Afton. plfevent sht_lrillulatlon of grov];ths of algae, _weedts, atrﬁd
Most of the information presented here was D near Vanderbilt and at Afton are illustrated below. Boating A variety of fast and slow reaches adds | Velocity variable in different reaches fi(lars?;;la‘:ecllcuss r%géalrgzyth;?r:&;i?&rsm;i r(z)ztheer
Zﬁgal?:odnf r?:)r:siac ﬁsel:ci:ol;’e(fso n(?faliiaéncé 1Sn J?}Zf)’loggiggi 45800(= 9 ARUCES 1000 ISt Bt quickly taken up b3:1 pf;iant]s, exa:ict limits of desirable
A Y, 7 coneentrations are difficult to determine
Survey’s Wat_er.Resources Division. The area of 700 > Small velocity makes upstream travel Velocity too fast for easy upstream travel
field study is limited to the channel, bed, and banks = : : et of oo
of thie wesin, stein of the Digeon gy E 500 ; Casier in most reaches of river Fl(‘);ting, gettleable,cand S}lspendlegf;ssolids . I’i%eofn Ri\;'ef; ge;l"lerall%/. ;ppegrs to
mouth. The study was made in cooperation with v . i ater Resources Commission ( ) specifies no e free of floating solids and resi-
the Michigan Geological Survey, Gerald E. Eddy, So 300 \\ . - Camping and Stgaz;lmﬂow ;hgracperlstllcs favorable 1;0 See descriptions above Trout fishing, objectionable unnatural turbidity, color, or deposits | dues of unnatural origin except
Chief. Advice and assistance were also obtained 25 Pigeon River at Afton cabin living (e, and Deatiig eo) &l gane iy boating, camping, | sufficient to interfere with designated use; no float- | for occasional clumps of floating
from other sections of the Michigan Conservation Grayling (; =3 N Records, 1942-64 favorable to camping and cabin living and cabin-living | ing solids, or evidence of residues of unnatural origin | algae which probably originate
Department. . I%Z;ct:z u—:‘; \ in the pond' apove Lansing Club
Sheet 1 of this atlas presents information on m 2a 100 T~ \\ S:l;ﬁv Z;gl;:)tty il feglor en-
streamflow characteristics and water quality. Sheet Pigeon River” ~Gaylord = T~ \\O\ :
2 describes the physical characteristics of the stream 3 70 e R
channel, and bed and banks, and shows how these | o 50 7\<L —
physical characteristics relate to streamflow, water 84°40" Grand Rapids Pigeon River near Vanderbilt [ ——]
quality, and recreational use. mnoLa:silng i Records, 1950-64 ] I
LOCATION MAP 0.1 051 5 10 30 50 70 90 99 99.9
TIME, IN PERCENT OF TOTAL PERIOD
MAP OF MICHIGAN GRAPH SHOWING FLOW-DURATION CURVES
GEOLOGIC SETTING '\’A STREAMFLOW QUALITY OF WATER OUTLOOK FOR RECREATION
A s : IN THE FUTURE
The headwaters of the Pigeon River flow north- .} [ ) VELOCITY ~ INTRODUCTION . addition of ground water makes possible a greater
ward down the inner slope of a prominent moraine* 45°25/— ——— The quality of water in a river is expressed in oxygen content. The warming of the water as the

that was deposited in front of the Port Huron ice
sheet some 18,000 years ago. The crest of this
ridge forms the drainage divide between the Pigeon
on the north and the Au Sable on the south. The
Pigeon continues generally northward, cutting
through a series of lesser morainal ridges left by the
retreating ice. Between the ridges are terraces of
sand and gravel outwash deposited by meltwaters.

EXPLANATION \; Y\

OTndian River

Afton Gaging
Station

Moraine

Velocity of flow of the Pigeon River varies in
time and place. Increased discharge generally is
accompanied by increased velocity. Velocity gen-
erally is faster near the surface at midstream than
near the bottom or banks of the river. Velocity is

obviously faster in rapids and riffles than in deep
pools (Map 1, Sheet 2). Midstream velocities in
several riffles and pools on the Pigeon on July 18,
1966 are listed below:

Midstream velocity
in pool, in

Midstream velocity
in riffle, in

terms of dissolved and suspended substances and in
physical properties of the water. Dissolved sub-
stances are the solids (salts) and gases in the water.
Suspended materials include all undissolved ma-
terials, chiefly clay, silt, sand, and organic material
moved in the stream. Physical properties impor-
tant to recreational values are temperature, pH,
specific conductance, odor, and color

percentage of ground-water flow decreases down-
stream probably results in a decline in dissolved
oxygen content.

During daylight hours, plants give off oxygen;
at night they use up a small amount of oxygen.
In the graph below the temperature effect on the
amount of dissolved oxygen is masked by oxygen
given off by submergent plants.

GRAPHS SHOWING WATER TEMPERATURE

Pollution, which would affect trout propagation,

A few miles north of Afton, the Pigeon crosses an = Location (see Map 1, Sheet 2) feet per second feet per second TEMPERATURE = ; = and population, and aesthetic values, is not a prob-
! - : 3 : ; = . lem at this time. No municipal sewage-dis 1
ke beds that laid 7 | p g posa
aread 05 sari(tiy ta e et hs ; ?h v&feref alt dlc\)/lwn 12n Py g BN _ . Continuous temperature records on the Pigeon &2 -:;:Jgok Maximum - : sysbems empty into the river and the few cabins
ponded meltwater south of the ice Iron ( ap 4, Near Bridge north of Sparr on N-S road on east line River at the Trout Research Station near Vanderbilt 2 =z | 2 68 and Tesoits nowlrestedsneat Therriver do Mot add
Sheet 2). The mantle of glacial drift is relatively sec. 29 (between sections 28 and 29) T. 31 N., have been collected since October, 1950. Monthly <o § SioriBas tities of . bienis o T
thin from Meclntosh landing to a few miles below R.2 W. 1.94 0.16 high and low temperatures for the period 1957-66 & Z 60 S cag <lquan i fwas ERar BEgrien s 10 ohe
Afton, and limestone bedrock is exposed in a few Outwash are shown at right. The maximum summer temper- = ., y m.’ga'l Bl tar%et;reg . S_tate-otw nte% lfmds }n o
places (Map 2, Sheet 2). : . 1 atures, greater than 70°F, at this station are too + 540 o S efnantaal Uoel e gs ipraliscion oo [DNire
The steep slopes of the moraine at the headwaters B Hear Brithee iy SW escn2,T. 92N, B. 2. (0K high for the best trout water. The high summer & & pllinienen overdevelopment. Development on private lands
4 . Ll - - - -
of the Pigeon contribute a large amount of surface Vanslesils Bioed) L - temperatures at this station may be attributed in =& [1957 19581959{}25?{}2@1_962 1963|1964|1965/1966 Z:a:c§;? rli\;ertl:&: ng:to}i arlr)lly ;rrl:rs:fa.s:hzn';:;nfutql‘lﬁg,
runoff during periods of heavy I:ain and spring snow Lake beds part to re!atively low ground-water inflow in this = GRAPH SHOWING WATER TEMPERATURE de%eloprﬂent may affect thr:a quality of the x.'iver}:
rpelt. The headwaters also receive a large contrlbl_l- A o : 1 reach of 1_1ver_(norma} shallow ground-water tem- PIGEON RIVER NEAR VANDERBILT -
tion of ground water, part of which probably is Near Pigeon River Bridge on north line sec. 20, perature in this area is about 48°F). Another pos- .
derived from the broad area of outwash south of the Contaet T.32 N, R. 1W. 3.73 -66 sible cause of high temperature could be the warming 80 Warm water temperature, which adversely af-
Pigeon watershed. Downstream, the moraine areas = of the water in the pond above the Lansing Club = ] ' fects trout propagation and population, is a prob-
corgltribute a modérate amount o’f surface runoff but ~ Basin boundary dam. Simultaneous measurements of water tem- "= ‘ | |4 lem &t this time in the northern reaclies of theriver.
; wi ) : .
relatively little ground-water discharge; the areas Near Bridge (Tin Bridge) in NE14 sec. 28,T. 33 N., peratures at the bridges above and below this pond &= T 0k ‘ Small ground-water inflow in parts of the northern
: A 2= 68 reaches probably cause the warming of the water.
of sand and gravel (Map 2, Sheet 2) contribute a R.1W. 3.98 41 on July 22, 1966, showed a rise in temperature of Ei
moderate amount of ground-water discharge but CHEBOYGAN COUNTY 7° to 9°F in this reach of river = Imppundments may also cause water temperature
relatively little surface runoff OTSEGO COUNTY The vegetation on the banks of a river also affects EF 60f to rise. The problem of small ground-water inflow
The amount of ground-water discharging to any : . . water temperatures. Tall trees, which shade the = 2 probably_ cannot be ful_ly solved. R_er.noval of te
segment of a stream is controlled chiefly by climate Hear Piidee (Bed Deidee) o morth: like see. 5; water from the sun, help keep the water cool. Low cu cover adjacent to the river and additional ponding
ngdm the On:t rl;a a:;} d i(})lrilcll;?less i)f t}i,e ¥n;t$ials T.33 N, R. 1 W. 2.82 .22 besh or grslsn % allow the sun to shitie di;'ectly E § 50 of the river could cause additional warming of the
3nderl in thlze basin and adjacent basins, and the ; ; on the water and cause a warming of the water. £ river’_s wate‘r . Reforestatiqn of the few open parts of
topo ri lrlg of the basin and sJurroundin areas. The - e Because trees line the banks along most of the = the river might cause a slight cooling of the water.
infer%elaﬁ;ignship of these factors is c§mplex‘ and StaRggia(;‘;he Near Bridge on north line sec. 24,T. 34 N., R. 2 W. Pigeon River (Map 3, Sheet 2) the effect of the sun i glxlzlglxl<glxl<als Sand bottoms, which adversely affect trout prop-
can be fully understood only by studying the : (Pigeon River Road) 2.8 1.2 on water temperatures is probably not as great as | slalzlale|sls| a2l 2§atlor;1 and t};;op;llatul)ln, foccﬁxr o sevigh_r(_eaches
. ~ ~ — -
B e b SIS SRS SR e e
iminary studies on the Pigeon River indicate tha Impoundments. . . AREA | | AREA 11|AREA 11| AREA IV - Gl ’
ground-water inflow varies considerably in different Near Access site at east end of dirt road along north Maximum and minimum temperatures in four caused by man's activitics or natural phenomena,
segments of the stream, and that there may be a line of sec. 27,T. 85 N., R. 2 W. 5.8 7 study areas on the Pigeon recorded in July, 1951 Area 1-T.3IN., R.2W., sec.23 wo%xil(i :ﬁgg;ep%:;grgg It‘e;(;%;i)ruelgttlg ré.ircumvent fallen
i i 5 , Do 2T h in th Area II—T.32N,, R.IW., sec.17 : : /
(t::)m:ﬁ)etxﬁgle flow of ground water from one basin x('giré.so'rll‘higesgregords())s }?;\?v :doivrlrclrg;sting gtl;;g;lzrzf_l it ol i sec.ld trees and log jams have discouraged boating on the
Cround=water discharge is important to the rec- tures downstream, which were attributed to re- Area IV—T.34N. R2W.. sec.1 river. Clearing the river of these obstacles would
reational values of the river, because ground water duced ground-water inflow. Inflow, determined by e ma make boating more popular, but would also reduce
is the principal source of wat’er in the stream during ) . discharge measurements, was much higher in the 10 6-12-66 L 6-13-66 90 = IEeRE eavien The clearing of the fallen trees and l.og
rainless periods. Ground water is also a major con- A rule of thumb for safe wading velocities is that upstream areas than in downstream areas. Trout = — = jams would also have some eﬁ'ec_ts on the hydraulics
trol of water temperatures. Segments of the river depth in feet, multiplied by velocity in feet per 5 populations and spawning areas were substantially =0 . == and bottom sediment of the river. However, the
where ground-water discharge is great generally are second, should not be greater than 10. For example, e greater in the two upstream areas where ground- w3 9k Dissolved 180 e nature and extent of the effects would not be known
cooler in summer and warmer in winter than seg- L kS at station 7 (above) the midstream velocity was = water inflow kept the water cool. = =< until the clearing was accomplished.
. 1 3 (F8]
ments where ground-water discharge is small. :hi li(lagtn;()):r \::ggrilr()i‘;oA\;aiTrs r;gi(;c;g,n tiu'ez I;:Btegr::pn = DISSOLVED OXYGEN g E’ 8 170 = =
- - s S o Dissol en in the Pigeon varies with tem- > e
*For definition of geohydrologic terms, see 'Ii_hls assu;nes a firm botftom. If bgttom rélaten;l is = peratssgevzigxgugri?lg“:;heegrolgvigg ::;son,w\:vith tr;:e > E N .. :;_ E:"J
GLOSSARY, in lower-right corner of sheet. 45000,_\-,-:..' -, i&ﬁggﬂ;c 213;;‘{3&?:8 (:)(;t glaeypie ;gr? Igi?e;r ;:; intensity of plant photosynthesis and respiration. % & E §
TRl Y, L g 4 £ As temperature increases, the solubility of oxygen =) 6 1 ! L 1 =
& " | present only in a very short reach north of Afton : : : g 5
| o . in water decreases. Thus, other things being equal, 6:00 MID- 6:00 NOON
s ; // i (R, ks - . colder waters contain higher concentrations of dis- PM NIGHT ~AM
G| VELOCITY, IN FEET PER SECOND g
30

SURFICIAL GEOLOGIC MAP

GRAPH SHOWING RELATION OF DEPTH
AND VELOCITY TO WADING

solved oxygen than do warmer waters. Ground
water entering the stream contains no dissolved
oxygen, but in summer the cooling that results from

AND DISSOLVED OXYGEN, PIGEON RIVER
AT PIGEON RIVER BRIDGE

STREAMFLOW

INTRODUCTION

The flow of any uncontrolled river varies from
day to day and from year to year. This variation
may be measured in units of discharge (volume of

charge results in high stages and, usually, in high
velocities. Velocity also varies in different reaches
of the river, the velocity generally being greater in

STREAMFLOW

STAGE

_The stage, or water level, of the Pigeon fluctuates
with discharge. This correlation is used to inter-

QUALITY OF WATER

pH

The pH of water is an indicator of its acidity or
alkalinity. Waters with a pH of 7 are said to be
neutral. A pH lower than 7 indicates acid water; a

DISSOLVED SOLIDS

Chemical analyses of water from the Pigeon River
are listed below. The water is moderately hard, of
the calcium bicarbonate type, and dissolved solids

SELECTED REFERENCES

Benson, Norman G., 1958, The importance of
ground water to ‘trout population in the Pigeon
River, Michigan: Trans. of the 18th North
American Wildlife Cont., March 9-11, 1953

olate the discharge of the river between measure- o ; : =
water discharged per unit of time), velocity (speed reaches of steep fall than in the flatter reaches. The fnents. For a givengchange in discharge, fluctuations il SHIN? : __BOATING _ pH above 7 indicates alkaline water. The water of are in the normal range for an unpolluted stream p. 269-281.
of movement of water), and stage (elevation of gradients of the reaches of the river are shown on in stage are relatively large where the river channel i ]'1-'- 4 - the Pigeon is moderately alkaline, with pH values i kssarca. it cea Belitioai bait e el psiogall Knutilla, R. L., 1967, Flow characteristics of
water surface). These units are related—a high dis- the river profile (Sheet 2). is narrow, and the banks are high, and relatively 680 —— | from about 7.5 to 8.5 samples. Location of sampling sites shown on Map Michigan streams: U.S. Geol. Survey Open-file
small where the channel is broad and the banks are 660 —— - | 1, Sheet 2. rept.,p. 183-186.
DISCHARGE low. Channel width and bank heights are shown on ' =
Daily discharge of the Pigeon River is recorded Discharges, expressed in terms of cubic feet per Homs | and BRedhe. 640 = | Le:eerxl':t;% f;s;lzaa:fd'lﬁ%’gﬁ;', al;;- ]3-(7.1 115315};_121e1stog
at two gaging stations—one at the Trout Research second per square mile, are used to compare the 620 — the Great Lakes: U.S Ggol aérlllrve ; I\}IS orysg
Station 18 miles east of Vanderbilt, and one at the flow of streams having different drainage areas, or e —— _ ke : US. . y Mon. 58,
bridge on State Highway 68 near Afton (Map 1, to compare different stations on the same stream. == Plgeon Trout Trout 2
Sheet 2). Records of mean monthly discharge at the A comparison of the two stations on the Pigeon 5.80 — River Research Research Water Resources Commission, Department of Con-
two stations for the period October, 1951 through shows that the discharge at the upstream station BIEOR SUSPENDED AND FLOATING SOLIDS Afton Campsite Station Station servation, State of Michigan, 1968, Water Qual-
September 1965, are shown below. Discharge is per unit surface drainage area usually is higher — T —— 4/27/66 4/16/66 4/17/66 2/02/67 ity Standards for Michigan Intrastate Waters:
shown in cubic feet per second (cfs) and cubic feet except during extremely high flows, than the dis- MAXIMUM A1 540 —— in this study. Turbidit fn iadek of siEsended . January 81, 1968.
per second per square mile (cfsm). The highest charge per unit area at the lower station. This is 500 —== R e O renti,, low. dusing ostpof the Calcium
rates of discharge normally occur during the spring attributed chiefly to the larger contribution from 6 5 500 — L e a‘sn;he botsfcom o cleirl bkl ut (Ca) ppm 52 47 46 =
snowmelt season—usually in April. Discharge gen- ground-water sources from the upper than from the - = - = depths up to 3 feet. During the sprin }flli b weiter Magnesium
erally declines through the summer months and lower reaches and is partly the result of a larger w5 & | 480 — eienh wxl)len relatiw;el lar ge amosntsgof %verlan d (Mg) ppm 13 18 16 —
remains fairly low through fall and winter. How- ground-water contributing area than is indicated by “Z- = 1,60 r—— rineh feachithe rivery turgidities averhiphen, Pogs Sodium GLOSSARY
ever, fall rains after killing frosts often cause a the surface divide. The large ground-water dis- = = : i sibly more important than the a arentgturioidit (Na) ppm 2.9 2.0 1.5 _
moderate increase in discharge, and unusually charge is not only important ip maintaini'ng a stab!e bl - 440 —— i thie sand andl silk moved slong fﬁ’e Vet toen ol th}:z Potsasivm Discharge. ......... Rate of flow in volume per
heavy rains may l_)rmg high discharge at any season. flow in t'he upper l?lgeon (_1ur1ng dry periods, bu? is = 3 S| g — river which may cover gravel spawning beds. No (K) ppm 6 2 4 . ] unit of time. :
Abrupt changes in dl(sicharglf r;ay occu(rJ lai;) t&mes ;elqually xmpo(ritant in keeping the water cool during » B | el i risssive. of nioveREnt of this matenis] vas made Ground moraine. . . .Gegltly ll”loulng hills underlain
when water is released at the Lansing Club dam. ot summer days. | woo* —— 4 but fish long familiar with the ri i Bicarb y till. Usually lack the
2L i = ut fishermen long familiar with the river reported icarbonate ol X
3.8 — t that many areas of gravel bottom have been covered HCO m 208 222 210 220 rl.dgehke character of mor-
" = MINIMUM — 1 ! ! L ! L " o — with sand. No reports were received of former sandy éarbosl)afep 2lEE
Pigean Riget 0 200 400 600 800 1000 1200 1400 = = areas that have been eroded to expose gravel beds. (CO3) ppm 0 0 0 _ Ground water. . .. .. Water in permeable earth
Z ok e i a00 - - DISCHARGE, IN CUBIC FEET PER SECOND N . Floating clumps of algae, probably originating in  gujfate m:terlals 5 lthe i of
Wo Pl,gc:ogﬂlg\‘/er GRAPH OF MAXIMUM AND MINIMUM STAGE ; 3.90 _:: I {::; ;)ond above Lansing Club dam cause odor prob- 80, ppm 12 11 12 14 izbli:fztlon— elow the water
= = . - :
=8 < | A == Chloride Lake beds (glacial). . The bottom surface of aban-
5% 30008 —— Maximum - 300 - < o ——= (Cl) ppm 3.0 3.0 1.0 17 doned lakes that were
g 0= —— Mean ] = Flouride formed by glacial melt-
> & ———— Minimum 2.60 = (F) ppm 2 2 1 = waters. Usually‘ underlain
z E."J 200 | E 200 240 — Nitrate :islztlaye:iedl :;posﬁs of sand,
= —— , and clay.
= ) . 20 — (NOs) ppm @ 2 # # Moraine. . ........ Hills or ridges composed of
= a 0k 2N = ; The above graph shows maximum and minimum = Phosphorous glacial till
=° 100 100 [Rp—— =L e stages recorded at the Pigeon River station near = SPECIFIC CONDUCTANCE as PO, ppm -03 -26 -05 — Outwash...... ..... Sorted and bedded glacial
= Vander}l:;lth for the period of record (1950-66). The 180 —= Lo‘r’vl;”ater The specific conductance of water is an indicator Diselved drift deposited by melt-
0 0 fcor_d ngl ;tgge wasl\tlzlausi% t;};st?eé".“l}:m: e & 160 —= cgvzfes Many portages of concentration of dissolved solids. It is useful in solids* ppm 193 200 water streams beyond ac-
Ze 30 3.0 t;nslgr'lg = aﬁ‘ OR S duting th 1B etaEes 10 . i and shoal measuring changes in the dissolved load of a stream. Hard Ly - . ) tive glacial ice.
] & el ¢ lge(én ttﬁsua. y oilcur urtmg L lslprm_g 31}11(.)“;1- : — Best fishing water During the period October 1965, to February, 1967, g s Rifffle.............. A shallow extepdmg across
= g::)u’ ;20 calfser;‘;ler co(r)lzsi d::ablrlogma y I:se bl_g L — ”?”ha"V at the water from the Pigeon at the gaging station CaCO; ppm 183 191 - = the bed of a river; a small
T Sw 2 20k i g d y iiaiEpeto saiies o night near Vanderbilt fluctuated in specific conductance Specific rapid.
3 % = o r;:‘é;lmpgrgun : . : between 220 and 380 micromhos. Fluctuations Conductance** 338 358 = = Stage.............. Elevation of water surface
B = /5 aid t e;tg g?,gest}:)n tl}s f)’}lgteon fcz;ll be usefd afsi in GAGE HEIGHT RELATED showed no apparent relationship to discharge. pH 8.0 7.5 = o above any chosen datum
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and these hazards could be dangerous at any water

level meltwaters.

GRAPHS OF MEAN MONTHLY DISCHARGE .. Cloudiness of water.

** Micromhos per centimeter at 25°C
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