PREPARED IN COOPERATION WITH THE
MINNESOTA DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WATERS, S8OILS, AND MINERALS

DEPARTMENT OF THE INTERIOR

HYDROLOGIC INVESTIGATIONS
UNITED STATES GEOLOGICAL SURVEY

ATLAS HA-551 (SHEET 2 OF 2)

1000 - 100.000 & DRAINAGE AREA, IN SQUARE _
. Measurement period Base-flow period 7-day mini- o 05131500 Little Fork River at Littlefork = —1——1—1+1 Z = ' ————1 Z KILOMETRES 19848(140) EXPLANATION g ' ' ! ' ‘ oA ==
Map | Station . Gaging sta'tion Ap;::::;‘:te October 16-20, 1972 September 19-21, .1?73 mum discharge Drainage area (approximately) - .. _____ 1,730 mi? (4,480 km?) 8 Little ForkiRiver atLitlefork 8 o [Little |F£'I( River at Littlefork 1) 100 1000 5000 F : ey . . Z:’
key number partial record or mlscellanef)us area Discharge Specific Discharge Specific 10-year recur- sl y o Years of record (water years) _ _ _ _ _ _ _ _ _ _ __ __ 1911-16, 1928-72 w 500 (V0] 8 50,000 | l l % 20.000 | 1 Loyl 1 111 2— Dissolved SOlldS, n mllllgrams per litre E:J
discharge measurements site imio) (t3/s) conductance #t /s) conductance rence interval 48°30 48°30" | Maximum discharge (April 18, 1916)_ _ __ _ _ 25,000 ft3 /s (708 m?3 /s) 7] LOW FLOW & » HIGH FLOW o5 ’ L 500 : 2o =
(micromhos/cm) (micromhos/cm) (ft*/s) Minimum discharge (August 26-27, 1936)__ __21 ft* /s (0.59 m3/s) x —10 W @ — 1000. wi - ‘» 8 (Bon-talle below) s DISSOLVED SOLIDS ~ HARDNESS Z
Average discharge (49 years)_ _ _ _ _ _______ 1,041 ft* /s (29.5 m3 /s) & ) - = - o 1S} 10.000 - % E . \18 L ui
1 — Little Fork River near Cook — 18.6 <50 8.80 - — : Runoff, average annual _ _ __ __ ____________ 8.17 in. (208 mm) — 200 - @ — 20,000 - @ % ' =) j g Residue on evaporation\ss(so)/Sum of constituents 3 E . A . . A ::
2 | 05129050 | Little Fork River at Cook - 28.2 70 9.33 — 0 bl L5 E ] 1499/':‘__,/_ 500 E &) ©n S E = I 150 F Little Fork River at Littlefork 4150 Z
3 | 0512965 | Rica River near Angora = 27 & 201 - F o -2 = P st T et - 7 22 5000 z8 o NI B 1] 2 | . 0 2
5 — ‘Johnson Creek near Idington — 9.52 <50 5.29 -— o Q100 —~—— © 10,000 == g 2 (o RS — 100 Qum 48°30’ 48°30 =1 = Examplg:.—stream walor having a Other gaging-station, partial- <y
[an] i G 15} o 4 . O O = n ._:D" specific conductance of 150 gaging » P on:
? - ::ce ::ver near lsdhington & - 37.2 50 gg(; = = 93°15’ ] e =y 2 = - o—— 200 @ leX7;) = § i 3 3 B g ‘é’ ricrombios has a dissoived: record, or miscellaneous-meas- =
2 = = — — 3 = i =
8 = Rii: Rl::: ::@A:‘go::maﬂ i - 3332 gg 297 — — : 50 —T— - . 8 : 5000 P B il ‘\f 004+— 8 e = 2000 — w u o = = é solids concentration of about yueansint sike & % x
9 | 05129900 | Rice River near Cook — 435 70 33.4 - 4 = o i o z £ »” ] o " o L 2 g = o =S8 ik pbalie s o i S
1 - Fiint 2’,“;1“.?3‘;'2‘22‘.’?" S - 057 65 oy = s <) —Example:L-The average fiow for 30 con- e 3 b & e  Example:—Tht average flow for 30| [ 100 = z 5 1000 2 & \ 22 jool  perlitre ) H100 So
12 | 05129920 | Little Fork River near Gheen =5 110. 55 5:;‘ _ ke o secutive days will be !ess than 50 e 19 [+ / cgnsecutivesdays will exceed 8000| |~ l(‘g" Z u Z - = 3 I;I:r::lal.;bo:amt: ha:‘}?;:s _PH w= e =
13 - Sturgeon River near Side Lake - 57.2 <50 39.2 85 — T 20| f'/s .42 ma/s) at intervals aver- - < T 2000 // ~ e 7 T 1 e, —— & e <= v Ia5p % PR S= 25
14 — Shannon River near Side Lake — 26.9 70 15.5 150 - 8 ag'?s siy earlem leILngtlh. | ! ll — 0.5 6 8 s ? ¢ } | ' — 50 ;:( <z: 500 <Z( 200,.78,0 93°15° 100,1.2,.04 o 1) 5
15 - East Branch Sturgeon River near — 8.61 <50 4.27 95 - =) 10| Period of record-climatic ;/ears: 1912-16, 1930-70 " 0.3 2] =) 1600 Fetiodiof racordprateryanes 191 516, 1829570 I~ 2 g L 10 '§ . /I\ Coloeia ,,,,,ﬁm,m/ I\ron —— o Q _—_— n4
oy 1 1 1 1 ! e — — ° 5 —_—
16 | 05130300 | R B s e e b v 160 _ 93m0 11 1315 2 253 4 5 7 10 1520 30 50 11 1315 2 253 4 5 7 10 1520 30 50 > 0O g i in milligravas por fite 8z | 53
LU I iy cugine e soteers i - 138 - 9.38 115 - H RECURRENCE INTERVAL, IN YEARS RECURRENCE INTERVAL, IN YEARS AN 5o 100 a0 SO0 ‘1060 2660 . - Sample site §§ ‘ <
18 | 05130500 | Sturgeon River near Chisholm 187 109 <50 66.6 80 7 C S cascoum gl Aumeniion o L %0r T
19 jia Dotk Rivar near Mountsia fron i 0.48 115 .19 395 R . .o a 100 — . a = 10,000 — 7 % DRAINAGE AREA, IN SQUARE MILES < % E indicative of relative hardness S Zz ;:‘
20 — Dark River near Side Lake - 15.0 120 118 155 - j\ z — 1 5 z — —T— =) Figure 1.—Variation of mean annual flood with drain- °e A% >8 | 5
21 | 05131000 | Dark River near Chisholm 50.6 217 92 186 135 25 : o [ Sturgeon River near Chisholm 9 8 M”—“l"“’ilﬁ'—c—ism'm' o age area. . l S hich dissolved-solid 3 | "
22 — Sturgeon River near Idington - 148 58 90.8 100 - , 5000 L 7] 48°15' —— 48°15’ 93°00 ite at which dissolved-solids con- n
23 =5 Sturgeon River near Meadow Brook — 169 60 100 120 - . ——_ » 90 LOW FLOW = 7 HIGH FLOW @ i g centration is estimated from @2 |
24 - Sand Creek near Meadow Brook —_ 9.54 70 4.61 115 — Nett ] e x N i —1 E o — 100 w 4 / specific conductance o
25 — Bear River near Side Lake - - 119 <50 7.19 120 - Lok O Nett Lake L = u o W — = I Number is estimated dissolved solids |
26 — Bear River tributary near Side Lake - 4.89 121 3.25 205 - . Yes) . 1 \ S — 0.7 » /‘/ —70 o 1.0 - concentration in milligrams per litre 0 ! 1 | ol 1 0
7| - Bear River tributary No. 2 near - 2.47 78 1.74 150 - ~ . o 20 L e~ 55 & e e e o, X 09 j e *e j\' 0 50 100 150 200 250 300 350
Side Lake . w . i - w [ o . .o
28 = Bear River tributary near Togo — 6.63 90 1.90 430 _ u \\ ~_ = 'g b L+ /’15 = B g '6 \\ \ Watershed boundary SPECIFIC CONDUCTANCE, IN MICROMHOS PER CENTIMETRE AT 25°C
29 — Bear River near Bear River == 416 80 24.0 295 _ 93°30' © 10 "j:.; =—log 4o, 8) 1000 - ] =5 I o8 \ d
30 - Bear River at Bear River = 55.8 108 35.1 = - " Q = s Q o —— ' —— 2 “ 07 R S DISSOLVED-SOLIDS CONCENTRATION AND HARDNESS OF STREAM
32 | 05131310 | Bear River near Togo - g L Kvy 2% . 5, . VP 3 - |23 R e = — L == " 3 8 e . WATERS CAN BE ESTIMATED FROM MEASUREMENTS OF SPECIFIC
33 | 05131320 | Sturgeon River near Togo e 146 % 168 20 . ‘e z 5 o =z o A 5 ° CONDUCTANCE.—Both dissolved-solids concentration and hardness show nearly
34 — Little Fork River near Meadow Brook - 2.68 100 240 = 0 . Y Wi — o —— o o SR R . i e L 10 = S 65 N SN—— linear relationships to conductance
35 - Willow River near Gheen — 5.22 38 2.72 - = o AR R . Y | h Q . i
36 | 05131322 | Willow River near Silverdale — 158 110 3.40 - s \ | " CMRREEST. Gheen  °° % é g Lol -7 ‘é & 04 ~. 93°30"
37 — Little Fork River near Rauch s 412 237 — L2 200 I~
38 - Valley River near Togo - 5.38 90 1.13 220 - ¢ '7 / é 2 I é —5 I 8 0.3 ] \
39 | 05131325 | valley River near Rauch =2 12.9 98 6.19 - 1 £z 3 = i rd-water X B 2 o ]
40 — Little Fork River near Nett Lake —_ 481 120 J 229 _ f = I_{OOCﬁ_ICHI 5 COI._INTY \ o Period of record-climatic years 1944-70 g =) 100 Period of reco (Ij at'e )Ifears 1943-70 5 UE-, ﬁ 0.2 [ . \;. —
:; — lﬁi:?:;‘;rk;w“ near:lgtrfl:: _— 5?2 3 i;g 263 . o p— . ITASCA 7S UNTY ®e 92°30’ 1.9 1315 2 253 5 7 10 15 20 3040 1.1 1315 2 253 4 5 7 10 1520 3040 0.1 .' ) 12 ° \
e e River near Ne! a —_— = . — — 7 N - \ . - oAR
43 | 05131470 | Nett Lake River near Littlefork - 715 125 2.35 - = T \[\ ag RECURRENCE INTERVAL, IN YEARS RECURRENCE INTERVAL, IN YEARS o 2 4 6 8 10 12 14 16 \ ’ X 100,000 & 2100000
44 — Ester Brook near Littlefork — 2.90 145 0.54 — —_ 98 (53) i [a) Little Fork Ri Littlefork 3 = )0
45 - Cross River near Littlefork - 14.0 95 8.38 - - j 100 i 1000 = s - PERCENTAGE OF DRAINAGE AREA IN LAKES A ‘ o z . ittle Fork River at Littlefor = ‘N b 5
46 | 05131500 | Little Fork River at Littlefork 1730 752 120 293 — 40 O 2 % g — — — g Figure 2.—Flood-reduction curve. ., g 8 E ui g ] < [a) o
47 - Beaver Brook near Ray - 17.8 210 3.21 - — ° - iver near Chi w - 1T} | b _
48 | 05131510 | Beaver Brook near Littlefork - 30.4 240 5.44 - 0 8 e ik P eeh ikt Q 3 ook feer near Ghsen B 2 .__KOOCHICHING cO ‘ ‘ N ] 37 : g9 10,000 . §1000 Zo 3 10000 2
49 - Little Fork River near Pelland - 764 = i = = . / & 50 T » & 500 I —— S n . ITASCA_GRUNTH - % o 92°30' RO \ 3 Lo 3 ZF
. 45/ o —1 @ o "1 L —10 & T A AL 12 o0k 1 2a E @& i ] a2 =2
0q 5 A7.45 w - o ul = = 30 o RS 1.4 IVE ®e o . oo A e o
4777L_P : \r—., b F ., o w i e P F 5 30 | <:I 03 300,82,04 LS £ a - 8% 1000 L \ <00 WO o0 S
— ) ig Ri — 20 - W — 200 s =60 @ = | o j <E | ZW Sediment | Y Discharee N 3 : 3 9=
EXPLANATION s / 7 A g oy ) b C o5 & v g //: T a—t> & u i 4 \ 1 ¢ 5) g 3L op 5 e Vi . EE A2
N / S N w - w [ & [ - . . . = \ \ 7 ou T wE
eq /A , s ‘ . = sl g e e = o | d \ = ‘ T Q100 A A dwo 28 0 oy
e — O 10RS Q 100 — —— Fa \ P / S ‘ N\ 50)angF (37 / 4= - 250 - \ 3 w 3 zZo
N F Tozra i B 2 R — 2 8 20 | T RS Hi & s e 22 L 23 ‘ | I 1
GAGING SITES E & . * w o : 02 8 ) = %8 gz | M 47°45' - (<50 ——Q‘ﬂs,. . °0 e — - S0 . %I E
21 2 ° 3 T A\ £ 5 N T da—1 | ° z %0 I s 3 = Wi ) o ' Fourteen 1° APRIL MAY JUNE JULY w @ =m G
= = . — rte > i
*r é : : - | 16 i ) 5 o) i o 2 & i = 2 <:zg : vl x . <50) ] OZake( N Bﬂiﬁ“ O 1971
" § . . A = h = z I ¢ =
Active gaging statrlém contin- 2 6 : o = o 5 MILESN } Y € b T 0.07 & E oz B S E 1.0 /T/ * ) & | St?zzgceeo'n ) A5 100,.62,.04 50 ’ ; i
uous reco 2 s & e .t | | e : 2 B a T 20 C 05 & S // | e %D <50) 7X 100,93,05(80) Gy S P v SUSPENDED-SEDIMENT DISCHARGE PEAKS CORRE-
N : E . [ e . ; 5~ 2 00 ? i o 5 e e o = | \% “ & 2 geon 012,04 ' S f\ * 92730 SPOND APPROXIMATELY WITH DISCHARGE PEAKS
& =} °° S g Teied StiSecrdclimalic years 1944-61, 196770 @ Q| Perpdof recorp-waler years 1943-61; 19%6T 03 2 = I o #9315’ 5) @s) § 3o IN THE LITTLE FORK RIVER.—Data are limited to a
; : = & 20 X oprs L — 0.03 3 : <= B < _— J 4 Ny . s
Lmscf;ﬁ;vn::‘:sh;z;;f;;iex 2 j S 930"} o AR 11 1315 2 253 45 7 10 1520 30 L1 1315 2 283 4 5 7 10 15 30 o oL A - L = = o5 . ' Q e Y smowmelt period in April 1971 and two rains in May and
site o g 40 4730 — —247°30' RECURRENCE INTERVAL, IN YEARS RECURRENCE INTERVAL, IN YEARS ' ' | d Jumne 1971. These data do not necessarily typify the rela-
' - 2 o © o Vs ‘ ' RECURRENCE INTERVAL, IN YEARS 0 5 10 15 MILES J . tionship between water discharge and sediment discharge,
All st Kenifiel by mmber 2 of@ 103> . STREAMFLOW IS SUSTAINED DURING PERIODS OF HIGH FLOWS ARE SUSTAINED BY THE NATURAL Figure 8.—Composite frequency eurve. bttt ! .~ s . which is affected by several factors, including streamflow
. 03 . o e N e LOW FLOW BY DISCHARGE FROM THE GROUND- REGULATING EFFECT OF WETLANDS AND LAKES — 0 5 10 15 KILOMETRES TN v J distribution and availability of sediment within the drain-
Watershed boundary _ WA of e gn it - Years of record (water years) . __________ 104372 Drainage area—__________________._. 506 mi* (131 k') WATER SYSTEM AND FROM LAKES.—Low flows oc- Although the Little Fork, Sturgeon, and Dark Rivers drain THE MAGNITUDE AND FREQUENCY OF FLOODS CAN 9300 S 9245 age area.
approximate flow Minirmum dally discharge (Fabruary 18-27, T944).6 ft> /5 ©.17 m /0 Maximum discharge (May 7. 19503~~~ L1708 /a (30 m /o0 F3 A0k PR WaT. REGREVATN t8 SL0EA 08 SN0 0TG40, i o ity Gl i, e bighsios i BE DETERMINED BY THE REGIONAL FLOOD-FRE- e ™
September 19-21, 1973 Average dlscharge (30 years)_ . - 125 3 /s (3.54 ms /) Minimum discharge (August 3. 1956) - - - .. 0.3 1t /5 (0.0085m° /%) and in late summer or fall during extended dry periods. quency characteristics are similar. Highest flows generally QUENCY METHOD GIVEN IN FIGURES 1-3—To Ve
Runoff, average annual____________________ 9.08 in. (231 mm) Average discharge (26 years) - ——-. --_--_38 € /3 (L08 m /3 accompanly or follow spring snowmelt; at other times high compute the magnitude and frequency of floods for a given
flows result from excessive rainfall. site, areas of drainage basin and lakes in the basin are
STREAMFLOW DISTRIBUTION FOR SEPTEMBER 19_21, 1973, IS SHOWN BY THE FLOW DIAGRAM firrst determined. Percentaye Of lake areaq /':s computed by CALCIUM BICARBONATE TYPE WATER CHARACTERIZES STREAMS IN THE WATERSHED DATA FROM MINNESOTA POLLUTION CONTROL
Because less than 0.1 inch of rain fell in the watershed During the base-flow period, discharge of Little Fork River dividing the area of lakes by the total drainage area and Relative concentrations of major tons are similar areally, Color tends to be highest in streams draining areas containing ACicy SANELES DUULESIER 0.4 TILE ABOVE
during the 12 days preceding the measurements, the discharges  mear Rauch (map key number 37) was about 80 percent of the P USSR . S« L2 TE O W, S I multiplying by 100. The flood reduction factor in figure 2 as indicated by analyses of samples collected October 16-19, significant amounts of peat. The widespread occurrence of e wTH) GECIRELE. FORKE Baih
should represent base flow. The discharge at gaging station  discharge at Littlefork (map key number 46). The higher base 100,900~ - 18 mot used for sites that have lake areas of less than 0.2 1972 (map above and table below). Dissolved-solids concen- peat probably accounts for the large differemce commonly T2 201 ® e -
051381500, Little Fork River at Littlefork, was at the 51 per-  flows in the upper end of the basin are chiefly attributed to a — Little Fork River at Littlefork - percent. tration and concentrations of individual constituents vary observed between dissolved-solids residue (includes organic =3 L ]
. & pp y . . . . . . . . . . . 4 g o ol L4
centile on the flow-duration curve (near the 50 percentile on  greater abundance of lakes and surficial sand, which sustain = Water years 1942-70 i Example— Determine the magnitude of a flood having a with time. Because streamflow during the sampling period constituents) and dissolved solids as sum of mineral constit- 3_13 r ]
the datly duration hydrograph for mid-September); station  streamflow during dry periods. o E T 20-year recurrence for the Little Fork River at Littlefork, included some direct runoff from precipitation, mineriliza- uents. The Minnesota Water Pollution Control Commission’s & § of- * —
05130500, Sturgeon River near Chisholm was at the 41 per- A series of discharge measurements was also made October [ F which has a drainage area of 1,730 mi® (4,480 km?) and a tion during tdeal base-flow conditions would likely be higher — recommended limait for domestic consumption for color was ; @ [ e ° i
centile (near the 50 percentile on the daily duration hydro-  16-20, 1972 (table). Streamflow during this period was not en- /\,\/ I o lake area tn the basin of 38 mi® (98 km?) than that shown. Some chemical characteristics showed exceeded in all samples collected October 16-19, 1972. Iron E 2 C ° ]
graph); and 05131000, Dark River near Chisholm, was at the  tirely base flow, but included some direct runoff from precipi- fa) ; _ n i\ [ & 1. From the curve in figure 1, the mean annual flood for considerable variation areally. Dissolved-solids concentra- concentration exceeded the Minnesota Water Pollution Control 2= ol L 1 - L -
. Y ’ preep Z 10000 g X oy ‘o~ . ; ‘ . e .
438 percentile. tation. o = v = 2 a drainage area of 1,730 mi®1is 17,000 ft3/s . tion 1s relatively low in the headwaters area, which contains  Commaission’s recommended limit in all but one sample. The Fo 10000 000 £ &
O I— - [72] . . . . . . . . . oy e s D w E ® 3 oo
i A -, o 2. The percentage of lake area in the basin is 38 mi%/ lakes and surficial outwash sand, and ts higher farther north, low concentrations of nitrite plus nitrate probably reflect the gc i ° ] =z
: ' ~ i L 1,730 mi®*x 100=2.2 percent. From the curve in figure where surficial material is chiefly glacial-lake sediments. sparse population and general lack of development. z i i b Total | ] zu
o Maximum 1—-100 A ’ p 4 - m ° e O o e =0
& \/V\/\;E n 2, where the percentage of lake area is 2.2, the flood re- i3 weE & |f * F0 sz
= - . v E duction factor s 0.67. gzg E. 6 ¢ ] §Zg
) v\/”\/\_ ‘/\ ,\"/\J\ I\/\’\ //\«\[M w 3. Then, adjust mean annual flood by reduction factor Swa - . ° 1 =
N / P4\ A A - = ; ) ) - omo 100 Fecal{°—=100 0@ 3
o 1000 VY N A \/ - - determined in step 2. Adjusted mean annual flood= og3 E o o} 3 oLz
o = 2 A T ] L 4 2 17,000 ft5/3 X 0.67 = 11,400 ft3/s. 260 F : 299
o ?\fV\\\ el \\\\\\\ [- 3 4. The ratio of a flood of a given recurrence interval to §19 m'ﬁ<m i L1 L 1o 87
100,000 — I I , I , , , , , , T , I I T T T I I I I T l T T T T T T I I I T I I = z g T-10 z the mean annual flood is obtained from the curve in - 3
&) E = &) - e 80 percent 3 \_ T - : ; Y ; a3
@ C ' s s 21000 3 (u_,; L ‘ + W figure 8. In this example, the ratio for a flood having a a8
(&) 10.000 . Little Fork River at Littlefork Ave/rage o o i A e e ;E 8 E ;/—"""‘ Minimum ; n g 20-year recurrence interval is 2.02. Chemical constituents and hardness, in milligrams per litre . alor E g i ®
Z {000 &= 3 =N = T ~§/\ : _ - . ; . ] ; . == emp- . = L _
wQ B \ ' A / A = -8 8 100 r’\r — 6 \,\I,-\ AN - <:5 Zd The magnitude of (; 20 ?{lezrﬂ(md. @sdt’.w product of the Map Station Station name and cr?e;f . ) Dis- Dis- | Dis- Nitrite Dis- | Total pH erature fg':r:l % ; 4 °
us C ﬂ / 100 ui Z = = \ \\ — (V4 ~ = i g yysted mean annua flood determined in step 3 and the ksv | fumber date of collection i /Esf)* Dis- | Man- | cal- | Mag- | i |solved| Bicar-|solved|solved| Fluo- | 29 solveg| Nard- (" Cel- | IMum °s | i
& 8 — LAl 1 0l __U_ . N . " - JAVIE ! At nl a1t L L U N | at & O Vg K \/\/\; ratio obtained im step 4, or 11,400 ft3/s X 2.02=23,000 solved| Iron | hese| cium [nesium|[So!ved potas- |bonate| sul- | chlo- | ride | Mitrate Boron ' olids| Ness sius) i Szw ee
T __K [ A - Z & = DR | E] Jt¥/s (650 m¥/s) st sodium giym fate | ride a2 (sum)| 23 g ==, *le
v 3 - = — 5 - . — ° p—
8 @ v \1 \ ' : \ l I \J +10 3 o - Example:—For March 1, the - : : nitrogen CaCo, § g E ] . .
o8 b l ﬂ N j\ , \—\ 3 aa - daity msan diasharse ex T 2 | os129050 | Litle Fork River &t Cook 282| 80|08 | 002 | 89| 32 | 28 | 13 | 29 | 92 | 40 | 04 | 002 |025| 53| 35| 74 | 30 | 200 S<E T I 1
< - E | v : : 4 : \ WA = 4 B 50 t of the time T 10,000 ice R ' @ ol 1 | L1 L1 [
gy = \f R - passRuEm - 4 | os120600 | Mice River near Angora 227| 81| 62| .04 | 60| 22 | 15 [ 10 | 20 |61 |13 | 3| 02 | 13| 37| 24| 81 | 20 | 100 . g 3B
: B :g 10 71— | s e e | (7 v s 7 | o e o e | 5oumm 8 B e - T T 1 T T T 1 | ) S T I e | o e | 5 ) | T AN Little Fork River near Gheen gig : ® :
E 10E 5 g e = ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEPT T e 100 12 | 05129920 October 19, 1972 110 | 11 82 | .04 | 11 33 24 | 13 | 41 | 95 | 3.2 3 04 15 | 63 | 41 | 7.5 | 130 | 300 o3 E E . n .
— pd N Wi s 1912-16, 1929~ C i i w — —
2 = : 4 5 1966—172) o1 § <\ater N S 18 | 05130500  StxEenn River nearChisholm. | 109 | 11 |12 | we { 30| 34 | 29 [ 12 {24 |69 {29 3| 07 | 21| 60| 39| 74 | 20 | 100 > 5§ YR * * 1
il L 1 1 L L ! 1 L 1 | I L 1 B . e L s L T el L _ he il L | L bbb e b e el = C ; oz C . ]
i C z : - < [ ° ]
1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 = i N L 2 21 | 05131000 Da(;'c‘tgt')‘:ffl';eirggg's“"'m 217 | 13 .93 05 | 13 6.0 37 | 16 | 56 |14 3.7 3 12 .10 | 84 57 | 75 | 2.0 | 100 ans [ L & i
WATER YEAR (OCTOBER-SEPTEMBER) / 10,000 T T T SO SO (i o, KOO S S Ay N (R RO SOl 1NN S . S S A ) (A o s ! e ) v o ) ) o B o) | ;| e e S ) ) o o 8 }‘\\ \C - (L;)J R : ° 4(5) wa— . : ltl : :
o= = | = e ~ 5 e 1 32 | 05131310 | Bear River near Togo 686| 80| 68| .04 | 20 | .58 | 27 | 1.4 | 8 | 71 | 1.3 4 .02 15 | 88 | 74 | 78 | 25 2 2> @
= ] 2] N Example:—A flow of 200 ft3/s o October 17, 1972 L=
= Sturgeon River near Chisholm = - \\ N\ (5.66 m3/s) may be expected] H_-‘ - . t a 30 — -
= Water years 1952-70 3 & N Tt oage g i i i R 33 | 05131320 Stg'%[eg" Rl';e; o Togo 146 | 13 |11 03 | 15 | 48 | 28 | 13 | 60 | 90 | 29 | 3| .06 08 | 80 | 57| 77 | 80 | 100 G 20 © _
» F o LS, NY% - = W'||c . Rer ST ES2 10 I o
N ) w N i illow River near Silverdale . @ — =
8 - m \\ N ’\\ E = 36 | 05131322 October 19,1972 158| 9.0 .90 04 | 18 | 5.2 24 | 15 | 62 |11 2.7 5 .02 23| 8 | 66 | 75 | 2.0 | 300 o3 - 1 l' ° $ o x
~ - i T 2 © 100 NE = = i & 43 | omamazg | o e o IsBTOIK 715 36| 24| 0 17 | 63 | 1.4 | 13|71 |94 | 10| 3|0 10| 76| 68| 74 | 20 | 8 FET I I
= AV \ N - o) % \\ — - o ctober , E = I |
= . - . 2k
§ (\-/ \\ V "\/\/\/ 3 & o ~C = 3 6 | osimsge | WEIC TN Rior St Liciatork 752 |10 | 78| 02| 18 | 56 | 20 | 1.1 |6 [10 |27 | 3|0 19| 83| 68| 68 | 55 | 200 Gz | _
7] i £ ™~ =1 z - zZao L
. m o 3 = ~ - _|
z W T T T T T [ T [ T T T[T T TR T T T T T T [ T T T T T IO g A (I e E - o /\\4\/\\/ 3 0 u B " 48 | 05131510 Beé’;’f;bi?fsk’ e 30313 | 36| 02| 32 |12 16 | 1.2 |145 [ 70 | 15 | 3| o 17 | 140 | 130 | 7.4 | 50 | 80 §<Z> s °le,
e zZ [ 1—100 wZ [a8 \\\/v\l\’ __: 172) o Sturgeon River near ChishoImX \ i @ : : OF 5 1= L b L ]
wi - ) . £ Ioke) = < 2 - Little Fork River .
8 § — Sturgeon River near Chisholm Average discharge 125 ft° /s (3.54 m® /s) (1943-1972) + 5 < E ,,/\-\,\,\A N E 6 i Water years 1943-70 \\ \\E_ % at Littlefork Maximum |14,400 | 18 .78 .07 41 13 7.2 25 182 |25 3.6 3 .39 19 | 199 | 160 | 8.2 | 12.0 200 & 0 - || | 1 L
< = El T ¥ T = L %) = . . i i = ]
é‘: = {\ fl‘ : / A £ 0 5= vy <8 \,\’\v/\ \J\"n\ — Wf\,\ N P }\v‘ ..\//j\ f L = a . %’ 46 | 05131500 Tet’;dsag‘upr'i‘r"sg °‘1’L,'§§, Median 186 | 11 .46 02 | 26 |10 46 | 22 | 114 |12 2.6 2 .21 06 | 127 | 104 | 74 | © 95 1 s Difsrzﬂvse:eziofliicd:oizt;;nt::‘iz ]
og 5 [\ & h_ ,l x aa @ = - - [ 1967-68, and 1971 | s | dro ific conductar 3
2> 100 = _h‘ = —Ddr .. —t e == e == 3 4= =S >® 3 T\ [ /Maximum J N W 5 @ Dark River near Chishaim” | |~ 0-1 P Minimum | 574| 54| 10| 01 | 16 | 37 | 16 | 1.1 | 58 | 50 | 0 il e 04| 71| 54 | 68 | 0 25 g [ T eeprrentisshes .
z, WA WRVAWAIA VA U | \ P \ATAVAL WAV LW AAWAYIUR!AVA: SR 3 ° E o il T 3 e years 19437 - Lo 45 | ;
w \ =] w - < = . \_\_\’\ . ; 1 ecommended limits for domestic consumption ; Qg 100 ° ° —
sy = \ u \J \ L\I L \.\A V \c\} P\J \J V \1 \ U = = ‘g W o \'\’W\_ m + Z (Minnesota Water Pollution Control Commission, 1967) & 05 250 | B s A8 R0 15 ot r » -]
> E ‘' - 5] = ; ¥ -+ ui Duration curve based on daily mean discharges Analyses by U.S. Geological Survey) D ¢ i 7]
! % 10 = + = :_E‘ o 4 N _/'L"“%M 50 percent TN 5] 11 1 i T O i e oS T N
= . m << {“_\—\__/" P - ° =
;8 = T o1 ES 3 A A miso percent ~ o b g % 12 510 20 50 80 90 95 9899 BE i _
= - £ v N - [ ] -
g F [ ; ‘ | : ; | | ] l l | I | ' | : : | | ‘ ' | | | i : | e g o g 10 RS AR N \ ‘vv e \j J S Nﬁf' 3 PERCENM\%E E%'LR':_:/'S g‘:{Dl&\gEEgD %SCHARGE CHANGES IN WATER QUALITY OF THE LITTLE FORK RIVER AT LITTLEFORK ARE RELATED TO DISCHARGE § i e |e B
1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 — m = a Although all samples are of the calcium bicarbonate type, as a result of dilution. The Minnesota Water Pollution Con- o . 3 ]' | il ar ) i
WATER YEAR (OCTOBER-SEPTEMBER . ] ; P : g . N S et . .
( ) 2 1 o1 FLOW-DURATION CURVES SUGGEST SIMILAR FLOW dissolved-solids qoncent’ratwn and other water-quality param trol Commtsswn S '('ecommended lzm.zt of color in water for L . i : 2
B a4 CHARACTERISTICS FOR THE LITTLE FORK. STUR- eters vary considerably (table above and graphs at right). domestic consumption was exceeded in all samples collected w E Little Fork River at Littlefork =
n N , . < e e . . ¢ . { . o
STREAMFLOW IS GENERALLY GREATEST IN SPRING WHEN RUNOFF IS PRIMARILY DERIVED FROM SNOWMELT AND RAINFALL g 5 GEON, AND DARK RIVERS.— The relatively gentle slopes Dianalvgd-soisaq comcentralion s gensratly loviest ot haghdis-  yrom the Enile Fork Ruvep: | TherMingeepte Weater Pollution o - oy
) ] ) o i Yo lsnediaah d ! . 4 charges, when the ratio of direct runoff to base flow 1s large. ~ Control Commission’s recommended limit of iron concentra- o2 oa
During the 44 years of record at station 05131500, Little variations similar to Little Fork River at Littlefork. at the low-discharge end of all curves feﬂect ti.w. sustaining Turbidity is greatest during high flows, when erosion is most  tion was exceeded in most ap tte oz
Fork River at Littlefork, the annual maximum mo'nthly dis- Records f'rom the above gag’ing stations indicate consider- == :OIC =T T e e e (e ) R et e ) e s e i ] S o ot S R | ) | (G | S (e effe?ts Of water released f'rom storage in su'rﬁ,cwl sand de- active. Colzform count tends to be lOWéSt at hzgh dischafr'ges Y E% c 100 8 Q
charge occurred 27 times in April and 9 times in May. able variation in annual runoff. For their respective periods B i e s HER R e il e Sk R s posits andllakes. hBecauS]f lakes and surficial sand are : W - z 2
; Y e 7 ; ; ; most prevalent in the sout rt ) 1000 i
Streamjbw recedes during w:mter, wke:n base ﬂow conditions  of recprd, runoff of Lu:‘tle Fork River at Littlefork frgmged from DAILY-DURATION HYDROGRAPHS SHOW VARIATIONS OF DAILY-MEAN 1;) 4 i the ETR P Of the watershed, their g e § &
prevail, almost always reaching a minimum in February or  2.41 inches (61 mm) in water year 1931 to 15.00 inches (381 DISCHARGES AT THE LITTLE FORK AND STURGEON RIVER STA- contribution to streamflow is greatest in that area. S 0 <
Ma'r.ch. The annual minimum monthly flow was in the winter mm) in 19§6,' that of Sturgepn River near thsholm ranged TIONS.— The annual maximum discharge for most streams is in late April during o - B \ 05 8
during 41 of the 44 years. Jrom 4.61 vnches (117 mm) in 1958 to 15.09 inches (383 mm) the snowmelt period. Streamflow generally recedes during the summer to an open- AlmlslaoTalslolINID[JTFIMIAL a
Streamflow gaged at stations 05131000, Dark River near in 1950; that of Dark River near Chisholm ranged from 5.37 water minimum in August and then gradually increases in the fall as evapotrans- 1972 1973
Chisholm and 05130500, Sturgeon River near Chisholm, shows inches (136 mm) tn 1958 to 15.1), inches (385 mm) in 1950. piration diminishes. Annual minimum daily flows and lowest ranges in flow for
a gien day generally occur in the winter.
CONCLUSIONS SELECTED REFERENCES
1. Water resources are not intensively developed anywhere Cotter, R. D., Young, H. L., and Winter, T. C., 1964, Prelimi-
in the Little Fork River watershed. Most development is nary surficial geologic map of the Mesabi-Vermilion Iron
in the southern and northern parts; the central part is Range area, northeastern Minnesota: U.S. Geol. Survey
largely wilderness and includes many areas of wetlands. Mise. Geol. Inv. Map 1-403.
About 217 million gal (821 million 1) of water was with- Heinselman, H. L., 1963, Forest sites, bog processes, and peat-
drawn in 1973, almost entirely from ground-water sources. land types in the glacial Lake Agassiz region, Minnesota:
o ; 2. Average annual precipitation was 26.5 inches (673 mm), Ecol. Monogr., v. 33, no. 4, p. 327-374.
- EXPLANATION runoff 8.2 inches (208 mm), and evapotranspiration 18.3 Minnesota Department of Public Health, 1971, State of Min-
sl Rwve RELATIVE ADEQUACY OF WATER SOURCES inches (465 mm) during 1931-70. nesota public water supply data: Minnesota Department of
48°3(j‘ 48°30’ e 3. Regional ground-water movement is largely from the Public Health, Div. of Environmental Health, 170 p.
Established canoe route SURFACE WATER GROUND WATER watershed boundary, through glacial drift, toward the Minnesota Division of Parks and Recreation, 1968, Minnesota
L l l I T T | I : . Bear PURPOSE CONSIDERATIONS Little Fork River. Near the Little Fork, deep ground voyageur trails: Minnesota Div. Parks and Recreation, 48 p.
LITTLE FORK RIVER L Lake Little Fork River Major tributaries Minor tributaries Lakes Surficial sand Undifferentiated drift Bedrock water assumes a dominantly northward component and is Minnesota Division of Waters, 1959, Hydrologic atlas of Min-
Lake described in table at disch d at the Rainy Ri ta: Mi ta Div. Wat Bull. 10, 182
(Map key numbers) \ 1 £ Torat I - : : ' ‘ : ischarged at or near the Rainy River. nesota: Minnesota Div. Waters, Bull. 10, p.
B 4 . right Ol;) ?irrgi% ;I‘:ez ;:g?e):’, Adequate flow. Additional storage possible. Adleacz(l;aste supply from larger Ra:::;dﬁ;t;charge from precip- Bu;::::ldsaa::q 3; gznt;lpr:;ay 4. Glacial drift ranges in thickness from 0 to more than 200 Minnesota Pollution Control Agency, 1970, Wastewater dis-
o 2 o $ o Watershed boundary : i Quar_'ltitbyl . Relatively inexpensive to || Wells may be open to more fﬁet (61tnf1)- Bglrled sand afnd gragel vilth}n the tdr;fit: his Il)gsgl ﬁg:ilitiestin;eﬁt?y, S(;cat: Of X’Iinneso%, J ar;u%m; 1
e 400 © s N inimum available surface N . o ‘ develop. than one aquifer. e most favorable source of ground water in most of the : Minnesota Pollution Control Agency, Div. of Water
: 1300 Hanring - @ o - tont) Municipal \ég'&r rsrtlspyslg ?)fr }N ;tua S/ s Disinfection afnd clanfncatnlon Flow may be inadequate in Flow generally inadequate. Disinfection and clarification Most degosits oo thin of fine ' euiifer exterit oy, b svall watershed. Well yields of several hundred gallons per Quality, 45 p.
i Falls : a Outlet Ecological Management or . ' necessary for municipa upper reaches. . ) S icipal 3 L : : Y . g ) K
» B o name (:C'f:s) Maxi- |Median| control | classification | classification Rewmarks industrial yielding 250 gal/min use. y - . o Disinfection and clarification necessary for municioal ise grained to yield adequate Recharge may be slow. minute may l?e optamable locall_y - Where drift is thm.or Mlnn.e§ota Water Pollution Cpntrol Commission, 1967’ Water
> » < mum | O Supply (15.8 1/s). Disinfection and clarification RSERsSATY foF FUNIDa) 688 : Sapsty Soamety Metsdisiad Ceriiniily b haniite lacks water-yielding zones, relatively small water supplies quality standards for the interstate waters of Minnesota
= + g Quality Color and iron concentration HeGRSSHIY Tor iinicipdl Use. ol and iton concertration Easily polluted solids. PRRERERIaS ‘ might be obtained from bedrock. established by the Minnesota Water Pollution Control Com-
5 Q : Bear 328 16 - Dam — Walleye Public access Dissolved-solids concentration commonly high. Color and iron concentration commonly Highs Treatment for hardness, iron Treatment for hardness, iron Treatment for hardness, iron, 5. Most ground water is of the calcium or calcium magne- mission in accordance with the Federal Water Pollution
s B : 4815 —— 93:00° less tlhan tSI?O n;gé l; ha;?- commonly high. and manganese may be and manganese may be and manganese may be sium bicarbonate type. Dissolved-solids concentration Control Act of June 1965: St. Paul, 174 p.
B 1200 - 2 . ]\ Big Rice 2,072 =L — - - 4 sy e Tion Lo g desirable. desirable. desirable. increases in the direction of regional flow. Water in bed- Norvitch R.F., 1962, Geology of the Vermilion end moraine,
L = ; e : ] : 2 rock is typically more highly mineralized than water in Nett Lake Indian R tion, Mi ta: US. Geol. S
= W Novtham pike- | Nortiino piker ine soi For an adequate farm supply, Adequate flow. Generally adequate flow. Adequate supply, Commonly adequate quantity. Generally adequate quantity. : L . : . GOk LB LI RESCTRRLI0N, SUnDesata: Liw el curvey
] = . . oo Fourteen 398 18 8.4 | Natural g panfish- | sn:::::tssc::;ss ftly a:(l-z- PRl ok e #8e5 : ol " q | rpyf ; 4 s ne ik ¥  Aeuats (uantiy drift. Dissolved-solids concentration, hardness, and iron Prof. Paper 450-D, p. D130-D132.
w 5 i i : . . . . . ! s 5 gm0 ! . ; _
- A oen E_ 7 ~ \ . ‘ Yy Y . Suitable quality for stock. Suitable quality for stock. uitable quality for stock. uitable quality for stock. Re:ja;:l\ﬁ)ypmexpenswe to and manganese concentrations may in places be trouble- Patterson, F. L., and Gamble, C. R., 1968, Magnitude and fre-
;‘ & . i 758 - - o o =3 i d l?:r:!(ic Minimur%u:fngtyal Tersien Aviitablaanivie fipart P — Aoyt risart Aalleblo st e Sibant some for BOTIE: Uses. ) ) ) quency of floods in the United States, Part 5, Hudson Bay
5 - = N . Nl Pubiic access pharidorh (0.31/s) ¢ Vands, | eanan Mands. o B e Y o ripanian vallable. el 15 Hbgrian . A yily ' : 6. Annual maximum flows in streams are generally in April and upper Mississippi River basins: U.S. Geol. Survey
F 1100 — < p ' Nett 7360 [WEEEESEN Dam | Wetorfow: - Natural | o quent winterkil | : Disinfecti o i o N & Bedinadeat ’ Easily polluted. Commonly high dissolved Quantity may be inadequate. during snowmelt. High flows are sustained by the nat- Water-Supply Paper 1678, 546 p.
< B o ett Lake wild rice environment R supply , isinfection and clarification Disinfection and clarification ow may be quate. Disinfection and clarificati ] solids. ) . . - . .
& — . o ) g} i . . . Quality . necessary for domestic use. necessary for domestic use. Disinfection and clarification il dome;:_‘ s Treatment for hardness, iron _ . Treatment for hardness, iron, ural regulating effect of lakes and wetlands. Sims, P. K., 1970, Geologic map of Minnesota: Minnesota Geol.
] S—— 19 ‘ i s10 “ e et s Nor;::;r; :l e- Recreational g:g:.:ﬁzic::isls v D|Tsolv31d-sollg:|g (():oncc/ellwtratlon Color and irai conceniration Coler atid iton corcertration necessary for domestic use. ry Iciuse. and manganese may be Treatment for hardness, iron, and manganese may be 7. Annual minimum flows usu.ally occur in February or Survey, Misc. Map ser., Map M-14.
- + I |z(5|. " ; ; walleye  [SESSRE . .. s e gk commonly high. commonly high. Color and Irlonhpohncentratlon desirable for domestic use. 322"’:;??0’:";2&2% :ise desirable for'domestic use: March. Minimum flows during the summer are gener- Souris-Red-Rainy River Basins Commission, 1972, Souris-Red-
71/Pro'filetcc;nstructe:i(f:r:]n; - i 2 .. i 02 T —~ - =  General 2 For an average farm, needs commonly high. ) ally in August,_ when evapotranspiration is high. Low Rainy River Basins comprehensive study: 8 vols.
I 1 | | z-mlmu e o;Iograp l P 35 \_\ , development o : Rapid recharge from precip- M| Buried sand or gravel may flows are sustained by dls'charge from the ground-water Thiel, G. A., 1947, The geology and underground waters of
1000 - 7o s =5 - e 55 45 =5, 48°00' — gng « 48°00° Side 375 35 17 Dam Walleye Walleye «x’gm m Shorelinetsoilsd75 Quantity itation. . yield adequate supply. system and from lakes, chiefly in the southern part of the northeastern Minnesota: Minnesota Geol. Survey Bull. 32,
. o L - percent san ini i . . 5 o
DISTANCE ABOVE MOUTH, IN MILES P L' . \92"45' Senatel er‘:vl:;::r;sgglllfglfels?tl;fa/cse Adequate supply from larger Relatively inexpensive to - Wells may be open to more waterabed. ' . . . p 247p. . .
- River O Sturgeon 2,050 — — — - - Plivarosi il — Irrigation (0,08 ' /s)durlig growing Adequate flow. lakes. develop. . than one aquifer. 8. Although haYlng dlfferen.t size drainage areas and dis- Thornthwaite, C.W., and Mather, J. R., 1957, Instructions and
" \ e - = g ; Ty T . i ok '] i — S aaing — Soisabie S R . R PR —— charge magm.tufles, the Little Fork, Sturgeon', and Dark tables for computing potential evapotranspiration and the
I . | . | . % stledew am . Walleve | O ment|  Public access 250 gal/min (15.8 I/s), RlYer§ have similar flow-frequency and duration charac- water balance: Drexel Inst. Technology Pubs. in Climatol-
0 100 200 _K 1 (Data from Minnesota Department of Natural Resources) Quality " " . . " . . : ; N . . . . . . . . teristics. ogy, V. X. no. 8. 311 p.
DISTANCE ABOVE MOUTH, IN KILOMETRES . Y g ™ Restricted to riparian fands. IF:Ie Stmtedbto .np:nan ltanfjs' Eiﬁ'ﬁl‘idtfﬁ ﬂ?ﬁﬂiﬂ!&"ds R M°§fa?§§3sigsyta§%t2$§3:t'le' 22::::;(::, r:: i,:::sma”' Generally Inadequate quantity. 9. ‘]’)Vatell' i’:i Stl;e;ms is of the Caldmﬁ b}ilcarbonate type. U.S. Department of Commerce, Weather Bureau, 1931-70,
' ‘e 00 irrigation as indicated by ik il o ok ’ - issolved-solids concentration is highest in streams i i . i inti
Q 0K RrvER o LAKES, CONCENTRATED IN THE SOUTHERN PART classification of Wilcox(1955), upper reaches. supply. Esining aress of gladallake sedimeits e dn e glgglatologlca] data: Washington, D. C., U.S. Govt. Printing
THE AVERAGE GRADIEI‘;'T OF THE LITTLE FORK \ Togo 2 I{’(‘L’ZZG OF THE WATERSHED, OFFER EXCELLENT REC- Adequate depth and quality Adequate depth and flow. Generally adequate depth and Most lakes zoned to control {hos draintng areas uf [lakes sud. surfivial vand in the ol lcc:-‘:i.t T —— 3 I Atlas (ELibb
RIVER IS 1.8 FEET PER MILE (0.34 METRE PER \ o $ REATIONAL OPPORTUNITIES.— Campgrounds, resorts, of wabnr for ek in lakes Suitable aual flow in lower reaches. sharsinnd devalopmeant EXPLANATION southern oart of the watershed PFELRINEIOL SOUUICOIS ol 19T MU iy BOLL S B o
KILMOMETRE).—The gradient of the Little Fork River g Thistledew . and public access points are located on many lakes. Data and streams. uitable quality. Suitable quality. P o " _ . : 10. Wat P litv in st = ¥ th disch Col sheet): Minnesota Agricultural Experiment Station, Misec.
decreases from the headwaters to the mouth, resulting in a / >, Lake / concerning the largest lakes (locations on map) are tabu- Fish.and Adequate cover needed for Excellent wildlife habitat along Excallntwildiife babltstalorig uitable quality. Suitable quality. B FREER Troro i lETetion - water quality In streams varies with discharge. olor Report 110, 47 p. ]
; ; Wy caus i . °° : Pty Vg g wildlife habitat is provided banks and in adjacent i by acliagen Excellent wildlife habitat along adli ; : and iron concentration exceed the Minnesota Water Pollu- Wilcox, L. V., 1955, Classification and use of irrigation waters:
concave profile. Rapids and falls, generally ed by bed [ 7045 lated above. The public waters classification (of the Minne wildlife - Wetl banks and in adjacent il Excellent wildlife habitat along Relstivaly i ive to ‘devel Bexi ) ont, O . dod Hviits £ ’ ’ ’ g
rock outcrops, are most common in the upper half of the 47°45 . 2, —_— .. sota Department of Natural Resources) is based upon habitat g)c;t hof:saggfr;l;z?dogy 5 w:;tla!'lds.t erfou wetlands. :’aert\:;i ggd in adjacent banks and in adjacent elatively inexpensive to develop. — esirable features above line t}on ontrol porgmlss10{1 S ll';acommlen ed llmlt(’,is or domes- U.S. Dept. Agriculture Cire. 969, 19 p.
. . . eqs 00d migratory wateriow 7 : &
stream. The river follows a gently meandering course along & Fourteen Big Rice the suitability of the lake for future shoreland development. marsh areas. resting and );eeding areas. Wetiands GemsFaltA AT UAlY, Hie consumplzon i neArly all simpies analyzed, Winter, T. C., Cotter, R. D., and Young, H. L., 1973, Petro-
) ; 10¢0 k O “ ; 1'% gt ‘ h, hy of glacial drif b 1
- most of its length, though stnuous meanders have developed # g a 8 Sturgeonl Side i Lake La ‘Natural environment 18 most restrictive and “general Streams—marsh and wood- : . Occasional flooding. Intermittent flow in many. graphy pnd strptigraphy of giacil drift, Meabi-Yermilion
in the gently sloping lower reaches. “@ Bear Lake ok, Lake Lats N <d & . development” least restrictive with respect to development land along banks. Occasional flooding. Most deposits too thin or fine- . ) Iron Range area, northeastern Minnesota: U.S. Geol. Survey
The Little Fork River is an established canoe route be- \% & | . WS 24 rgec {\ i e standards. Adequate access to lakes and Excellent esthetic values. Excellent esthetic values. Exsbiiont osthetie vaiues. Exceilent astholic vaiuss. grained to yield adequate supply. | SIDFasiraiEe: eyne s g Bull. 1331-C, 41 p.
tween Cook and the mouth. Much of the route is wilderness g 093°15' ; S 9 Sandé?z.. Streams, lakes, and large areas of undeveloped land (pri- streams, Public access at several sites. Human habitation sparse in H bt . b i "
and heavily forested. Several access points, campsites, and P . S ~ Lake marily wetlands) provide good waterfowl and wildlife Availability of areas suitable Suitable for fishing, hunting, central part of Watf*fShed- ”C":‘;‘ralap; :; g"wsagz:zﬁég ublic access at many sites.
points of interest are located along the route. Many of the ’ ' & habitat. Hunting, fishing, and other water-related activ- ) ::L hr“‘:g{‘g' :s:r'?s,g' and Esfanb(:i:rtzgrczztg f:&:s- So:;: C:S”°eab'e at high ) Excellent for most recreational
rapids are portaged because they are dangerous. The reach 0 5 10 15 MILESN J tties are popular. RS = i ' it 14 ACKNOWLEDGEMENTS
below Littlefork, which has no rapids, is navigabl e [ | | . . Available resorts, lake cot- Most lakes zoned to control ) : )
elow Lattlefork, which has puds, vigable except a it I I o tages, and campgrounds. Cecasibnal feadic Gecasional foodin Limited access to many shoreland development The authors appreciate the cooperation of well drillers, well
low stage. Larger tributaries to the Little Fork River 0 5 10 15KILOMETRES 0 A : g. g- . , C . .
very low stag ; Esthetic values and absence s ek RO streams. L owners, and municipal officials, who provided much of the
are also canoeable at times. 93°00’ 92°45 of pollution. streams. Good Fair Poor data used in this atlas. Thanks are given to the U.S. Soil
— :___ __.47.?0’— . Colors indicate overall adequacy of water sources as evaluated for specific purposes Conservation Service, Minnesota Department of Natural
. Resources, and Minnesota Pollution Control Agency for fur-
nishing unpublished information.

Interior—Geological Survey, Reston, Virginia—1976 — W75050
Base from U.S. Geological Survey
1:250,000 series: Hibbing (1954)
International Falls (1954)

WATER RESOURCES OF THE LITTLE FORK RIVER WATERSHED, NORTHEASTERN MINNESOTA
B 2
J.O. Helgesen, G. F. Lindyholm, and D. W. Ericson |
1976





