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ABSTRACT

Stream order has been suggested as a method of classifying stream
communities because stream order generally correlates with factors which
affect aquatic organisms. Stream order was determined in Study Area
streams so that data collected during the aquatic biology study could
be correlated with stream order. Stream miles, number of streams,
and average length for each stream order was calculated. Stream order
was found to be inversely related to number of stream miles and number
of streams and directly related to average length of streams. This is
in agreement with data reported in the literature. Stream order was
also inversely related to stream gradient in those watersheds where
gradient was calculated. Inorganic nutrients generally decreased with
increasing stream order while pH decreased.




STREAM CLASSIFICATION

The succession of stream communities along the length of a stream
has been discussed by several authors (Hynes 1970; Hawkes 1975). Many
stream ecologists attempt to break down this successional gradient into
zones; this facilitates the ecological comparisons of independant stream
systems. Many systems have been developed to characterize these zones,
but no single method has gained wide acceptance.

Each of the following have served as a basis for stream classifi-
cation: stream origin (Butcher 1933; Craig and McCart 1975), the
erosional status (Carpenter 1928; Moon 1939; Harrison 1965), stream
gradient (Huet 1946,1959; Trautman 1942), chemical conditions (Dittmar
1955; Harrison and Agnew 1962) and flora and fauna (Tansley 1939; Lagler
1949; Knight and-Gaufin 1967). State game and fish departments have
developed stream classification systems specifically for use in stream
management plans. The:Minnesota Department of Natural Resources
(Sternberg 1977) developed such a system based on types of fish popula-
tions in Minnesota streams.

More comprehensive classification schemes have been proposed based
on numerous facors important to stream organisms (Ricker 1934; VanDeusen
1953: Pennak 1971). Factors used in these schemes include stream width
and depth, stream flow, temperature, turbidity, hardness of water,
amounts of dissoved oxygen, riparian vegetation and soils, as well as
other physical-chemical and biological characteristics. A classification
scheme developed in Wisconsin (University of Wisconsin 1976) attempted
to synthesize many of these factors into a single value. This index
holds promise except some necessary data may be unavailable to the
biologist. '

Abel (1961) proposed a method of classifying streams, for biological
purposes, on the basis of watershed drainage patterns. The method is
based on the stream order system developed by Horton (1945) and modified
by Strahler (1957). In most cases, stream order is directly related to
the number and average length of streams, drainage basin size, and
stream gradient (Horton 1945). In addition, Strahler (1957) demonstated
that stream order is dirctly proportional to channel size and discharge.

CLASSIFICATION BY STREAM ORDER

Several authors have related biological conditions to stream order.
Kuehne (1962) reported an increase in the average number of fish species
as stream order increased. Kuehne (1962) found similar results when he
reevaluated data reported by Shelford (1911). Increased number of fish
species with increasing order was also reported by Whiteside and McNatt
(1972). Harrel et. al. (1967) calculated correlation coefficients of
0.96 between stream order and fish species diversity. Furthermore, the
number of species and species diversity increased between the third and
fifth order streams sampled by Harrel and Dorris (1968). However, Harrel
and Dorris (1968) found these paramenters decrease in sixth order streams.




All authors suggested that the increase in diversity resulted from
increased habitat diversity and decreases in environmental fluctuations
as stream order increased.

Cummins (1975,1976) discussed the energy budget in aquatic ecosystems
and related them to stream order. He states that although species may
differ amoung streams of similar orders, their ecological function is
similar. Cummins describes first to third order streams as being
dependent upon the terrestrial ecosystem for energy input. These
streams are generally small and well shaded by riparian vegetation.
Primary production is low because this shading and by limited availa-
bility of nutrients in the water. Organisms in first through third
order streams process the abundant allochtonous (organic) inputs from the
terrestrial environment. (See Regional Copper-Nickel Study 1978
for further details on organic processing.) Moreover, respiration
exceeds photosynthesis in these low order streams.

In fourth through sixth order streams, stream size increases and
the effects of shading decreases. Primary production increases in
importance in these streams and photosynthesis normally exceeds
respiration. Organisms, particularly invertebrates, normally occuring
in these streams utilize the primary producer organisms and the fine
particulate organic moatter which flows into these streams form upstream
reaches.

Further changes occur in streams higher than sixth order. The
composition of producer organisms shifts from periphytic algae to
phytoplankton. Invertebrates found here include primarily filter
feeders. Respiration again exceeds photosynthesis in these large
rivers.

Classifying streams by order has several drawbacks. First,
streams with similar drainage areas may be of different order (Hynes 1970).
Second, an adventitious stream (those which enter a stream of higher
order) may resemble the stream it enters more closely than it resembles
streams of the same order (Harrel and Dorris 1968; Whiteside and
McNatt 1972). Finally, aquatic ecosystems change along a steady gradient,
and it is not possible to define exact zones (Hynes 1970). This third
factor is a problem inherant in any attempt to classify aquatic ecosystems.

Stream order does, however, provide the biologist a simple first look
at a stream and also provides a basis for for generalizations about
streams without on site inspecitons. The stream order method also has
merit because it synthesized many factors biologist previously used
separately for stream classification.

Because of its simplicity and apparent relation to community function
stream order was used to classify streams within the Regional Copper-
Nickel Study Area. This report defines the methods employed in determining
stream order in the Study Area and presents a tabulation of Study Area
streams and their order. 1In addition, the relation of stream order to
physico-chemical conditions is discussed.




METHODS

STUDY AREA

The study area encampasses 2130 square miles in Lake and St. Louis
counties in northeastern Minnesota. The area is divided into two major
watersheds by the Laurentian Divide. Water north of the Laurentian
Divide flows north to Hudsons Bay and water south flows to Lake Superior.
Streams in the study area are generally low gradient, soft-water
systems consisting of long stretches of slow water connected by short
riffles.

DETERMINATION OF STREAM ORDERS

To determine stream order, the system developed by Horton (1945) and
modified by Strahler (1957) was applied. In this method, headwater
streams are designated as first-order streams. Two first-order streams
meet to form a second-order stream segment; two second-order streams
meet to form a third-order and so on. It takes at least two streams

of any given order to form a stream of the next highest order. However,
more than two streams of a given order may be involved in forming the

next higher order (Morisawa 1968).

Ist order

sample =~ anrd order
bastn == 3vrd order
= 4+ order

example of stream basin ordering

For calculating stream order, lakes were viewed as a point on the
stream. All streams entering a lake, regardless of lake shape, were
viewed as converging on one point. This eliminated the possible
confusion arising from numerous tributaries entering a large lake.

Leopold, et. al. (1964) recommended the use of 1 to 24,000 scale
maps for determining stream order. USGS 7% minute quadrangle maps

were used for delineating streams whereever possible. USGS 15 minute



maps were substituted when 7% minute maps were unavailable. Hynes (1970)
suggested that only perennial streams or those that persist long enough
for a biological community to develop be considered in determining
stream order. TIn addition, Abell (1961) recommends that streams which
are discontinuous not be considered for stream order determination.
Accordingly, only continuous perennial streams were used for order y
determination. Upstream portions of discontinuous channels are
excluded in determining stream order. r
Following determination of stream order, each ordered segment |
length was measured by placing a string over the mapped stream channel.
The string was then compared to the graphic scale of miles to compute

stream miles. When computing léngths, lakes were treated as a wide

“spot in the river. Channel location in lakes was estimated and measured
along a suitable line. Exceptions were made when disecernable stream
channels were revealed by isobaths. The required accuracy was set at
a maximum of 10% error. Measuring done on 7% minute topos are estimated
at 2 to 3 percent maximum error; measuring done on 15 minute topos are
estimated at 5 to 8 percent maximum error. Furthermore, the longer the
stream segment, the less the error because the exact endpoints are
difficult to mark on the measuring string. Stream segments of less
than 3/10 mile of 15 minute maps and 1/10 on 7% minute maps have
a greater potential for error. Total miles of stream for each order
and each watershed were computed.

Stream segment gradients'were'calculated for much of the area.
Stream segment endpoint locations were assessed in relation to adjacent
contour lines. In interpolating the elevation of segment endpoints,
straight linear gradients between contour intervals were assumed.
Therefore a stream endpoint occuring halfway between the contour lines
of elevation 1350 and 1360 was judged as 1355. There is a potential
for sizable error in the estimation of elevation. First, USGS claims
an accuracy of plus or minus one-half of a contour interval for
contour lines. Second, the application of a straight linear gradient
is not necessarily reflective of reality. Elevation differentials
encompassing more than three or four contour intervals are needed:to
assure exceptable accuracy. Many of the stream segments did not have

sufficient elevation drop to ensure this level of accuracy.



REFERENCES CITED

Abelly, D, Lo, 1961, The role of drainage analysis in biological work on

streams. Verh. Internat. Verein Limnol. 16:533=537,

Butchery, Re Wo, 1933, Studies on the ecology of rivers. I. on the distrie
bution of macrophytic vegetation in the rivers of Britain. Je. Ecole.
21:58=91,

Carpentery, Ko Eo, 1928, Life in inland waters. Sidgwick and Jackson, Londone.
267 ppe

Craigy Peo Cs and Ps Jeo McCarty, 1975, Classification of stream types in
Beaufort Sea drainages between Prudhoe Bay, Alaska, and the Mackenzie
Delta, NeWeTe Ganada. Artic and Alpine Researche 7(2):183,

Cummins, Ke Wey, 1975, The ecology of running waters; theory and practiée.
Pages 277=293 in D. B. Baker, W. B, Jackson, B. L. Prater eds.

Sandusky River Basin Symposium. International Joint Commis&ione. 475pp.

Cummins, Ke We, 1976 The use of macroinvertebrate benthos in evaluating
environmental damage. Pages 139-149 in K. S. Rajendra, J. D. Boffington,
and J. Te McFadden eds. The Biological significance of environmental
impactse University of Michigan, Ann Arbor, Michigan.

Dittmar, He 1955, Ein sauerlandbach untersuchungen an einen wiesenmittel
gebirgsbaches Arche. Hydrobiol. 50:305-253,

Harrely Re Coy Be Jo Davis, and Te Ces Dorrise. 1967. Stream order and species
diversity of fishes in an intermittent Oklahoma stream. Ame. Midl. Nate
78(2):428=436.

Harrely Re Coy and Te Co Dorris, 1968, Stream ordery, morphometry, physico=
chemical conditions, and community structure of benthic macroinvertebrates
in an intermittent stream systems Am., Midle Nat. 80:220-251,

Harrisony Ae Dey 1965. River zonation in Southern Africa. Arche Hydrobiol.
613380-386.

Harrisony Ae Ds and Js D. Agnewe 1962, The distribution of invertebrates
endemic to acid streams in the Western and Southern Cape Province. Anne.
Cape Prove Muse 2:273=291,

Hawkesy, He Ae 1975, River zonation and classification. Pages 312=374 in
Be Ae Whitton, eds River ecology. University of California Press,

Berkeleye




'Hprton, Re Eoy 1945, Erosional development of streams and their drainage
basins; hydrographical approach to quantitative morphologye. Bull. Geol,
Soc. Ame 563275-370. B I T

Huety, Mo, 1946, Note preliminaire sur les relations entre la pente et les
populations piscioles des eaux courantes-Regle des pentess. -Dodonaea
13:232=243,

Huety Moy 1959, Profiles and biology of western European streams as related
to fish management. Trans. Ame. Fish. Soc. 88(3):155=163,

Hynesy Ho Be Noy 1970, The ecology of running waters. University of Toronto
Press, Toronto 555pp.

Knighty Ae Wes and Ae. Re Gaufin. 1967. Stream type selection and associations
of stoneflies (plecoptera).in a Colorado river drainage systemes J. Kane
Ente Soc. 40(3):347-352, '

Kuehney R. Ae. 1962, A classification of streams illustrated by fish distribution

in an eastern Kentucky creek. Ecology 43:608=614,

Laglef, Ke Fo 1949, Studies in freshwater fishery biology. Michigane.

Leopold, L. Bey et als 1964. Fluvial processes in geomorphology. Freeman,
San Francisco.

Moong, He Do 1939, Aspects of the ecology of aquatic insectse Transe. Bre
Ent. Soce. 6:39-49,

Morisawa, Me 1968. Streams; their dynamics and morphologye McGraw=Hill Book
Coey New Yorke 175ppe |

Pennaky, Rs We 1971 Toward a classification of lotic habitats. Hydrobiologia
38¢2):321,

Regional Copper-Nickel Study. Lagery, To et al. 1978. Stream benthic invertebrates.
Minnesota Envirommental Quality Board, Ste. Paul, Mn.

Ricker, We Eo 1934, An ecological classification of certain Ontario streams.
Unive Toronto Stude Biol. Ser., 37:1=114,

Shelford, V. E. 1911. Ecological successione. I. Stream fishes and the method
of physiographic analysis. Biol. Bull., 21:9-35,

Sternberg, Re B. 1977. Minnesota stream survey manuale Minnesota Department
of Natural Resources. Special Publ. No. 120. Ste. Pauly, Mn. 37ppe

Strahler, AcN. 1957, Quantitative analysis of watershed geomorphology.
Trans. Ame Geophyse. Une. 38:913-920,



Tansley, As Co 1939, The British Islands and their vegetation. Cambridge
University Press, London. 930pp.

Trautman, Mo Be 1942, Fish distribution and abundance correlated with stream
gradients as a consideration in storking pvggrams. Trans. North Ams
Wildl. Conf. 7:211-225,

University of Wisconsin. 1976. Nonepoint source water pollution. Report of
the Water Resources Management Workshop. University of Wisconsin, Madison,
Wi. 105ppe

Van Deuseny Re Do 1953. Maryland freshwater stream classification by watersheds.
Contr. Cheasapeake Biol. Labe 106:1-30.

Whiteside, Be Goy and Re Me McNatte 1972, Fish species diversity in relation
to stream order and physicalwchemical conditions in the Plum Creek drainage

basine Ame. Midl. Nate 88:90-101,



FMOUNTAIN N

IRON

North
1

LEGEND

WATERSHEDS

of Divide

Bear Island River
Dunka River

East and West Two Rivers
Filson Creek
Isabella River
Kawishiwi River
Keeley Creek
Little Fork River
Northern area
Pike River
Shagawa River
Stony River
Unnamed Creek

of Divide

Embarrass River

Lower Embarrass River .
Partridge River

St. Louis River

Lower St. Louils River
Water Hen Creek
Whiteface River

=~ y» Watershed boundary

@ms *™ @ Laurentian Divide

Area of measured gradients

KEY MAP

1422.400

MiLde

o

[EREREE 0 8
KILOMETERG




e ’
7 :
lable /’/-"7//{35 of steam éf’ arobr _ayth S7Hw area ; /50 _namber of streanss and e /&;7;7%

. oo Ist order And order 3rd order Yth order B o ot/
borth of dde A niles_sheans /Wx;ﬁ piles _sian g/d_»;f‘ |rukes_striom: ;(mf;ﬁ ks _chewn, g[agﬁi M Al arders
Besr Lstsme! / 30.3 16 .27 136 & 2.4 WHS 1% gy ¥7. 75
- Dmts 2 2,45 44 L5 9% 4 Q45 795 1 * 795 - 39. 2
Lasta pest Two fwer | 3 AY 13 149 in3s 4 289 07 2% 35 4345
Filson o g6 2 4.3 o145 ¥ g.us ' 875
Lsabells - s 16 1 1 G35 1 035 153 s 83 lo ¥ so g.as

Kawrshint ¢ 7705 55 133 y.55 15 277 /7.2 3 5.73 252 3 9.4 4275 1 4375 207.75
Keeloy. . 7 7.0 3 24 4.6 1% 4.6 /.7
Litie fork g 4105 2§ 157 055 7 165 /590 2 9.5 74, 6
Northesn g w0845 7 1.53 7.3 17 499 20.3 5 460 27 1%t 30 /%30 239.75
/g//éc 0 52.2 51 103 20.05 13 [S¥ a5 3 F.53 2., o+ ¥ 32./7 /3d.55
Jﬁagdw@, " 3.3 ag rLao 363 § 3.4 465 = 7.3 L9 1 1.5 78,15
Stomg 12 5635 46 0.55 43.6 /1 2.73 2555 & &7 ates™ 7 T agug /53.45"
Unnamed Ceek (3 175 1* 135 ' . 1,75
# 50/t stresms . 2 # § _ 3 : a |
- Tetal _Meythet Dwnde | 41,6 399 1.2§ 236 9 259 bbb 2] 793 s 4 28.34 Y715 ¢ 4775 /0707
Seuth o Divide ’ _
Lmbaryass 4 | |2t 13 159 g1 3 azv 4.2 1% 42 4.9
Lower Embarrass | (5 baas a2l 65| less 2 aag 3.5 / 345 ¢l g
/%r#/a’;a - 5635 29 1.7 356 7 &/ Y a2 42 /9.0 1% 19,0 11395
St Lot (7 23§ A1 I 2495 4 2.2 39.725 1 3975 Y5 7 ¥ s 765
Lower St Lows 15 25 9 504 24 1575 & 2595 /284S : 243.6
Water flen 19 1945 12 10§ 505 2 253 " _ /5.0
Whitetace o 2335 7 3.34 248 2 5.3 53 /1 &3 3
# 30/t stheoms T i = Sl e ] T s a_
Tobkl _Seuth ot~ Didde 3003 /95 1.5% /43 4Y 2.7 HT9 _lo_ N.79 s23 / 522 ' 59/,7

Dol mikes within stady arca /63/.8

¥ oplit streoms —  ordered segments which cross s water shed boundary - a//éoz,#é Foumd 1 Two wolersheds, Hhey arc counded as one sheasrn




7;6/& 2. Sheam /Pn//c’s, Aumber o sheasms , meaw /W&M, and smearvs Wnﬁif i cach siream a/*a@/, Lor cach watershed 11 shodled cordhen oF ﬁ;ﬂue 7 @

P lst order And order 3rd order Hth order Sthorder FOTALS
% Xl x % 7z
Uhrth of dinide ¥ |miles 5/:1105 /o';/*r T':,.{ i/es .;ég;_@gﬁ ?;#o:’ . lmes szﬂ (,_,,’Tfﬁ 9%.'6/'“; Mﬁm es .Sﬁih)‘/g:ﬂ "F_f{,,wq',_ Jarles aimas 7‘54”"
Besr Islond ! |20.3 16 137 /5.0 /3.0 5 a6 4§ was 1% s 29 : 9715 23 27
Dumis 2\ YHT 44 1.5 355 7§ 4 2.5 100 795 1® 7295 5.2 372 11 s
Frhson 4 gL & 43 5.8 ouas ¥ o0us 13.3 575 3 156
Lesbedla 5 |12685 133 0.97 23.62 9375 33 2.84 1147 73./ 9 7.3/ 4.8 30 2 IS S ne 1™ e 7Y 3389 115 3.4l
/Z.qw/.;/?m/(—ﬂ"é) ¢ |u35 55 130 2193 Yo.05 /4 2.3 1190 /72 3 573 783 20-3 3 517 354 ¥3.75 | 4375 3,39 9565 T (2.3¢
/ée&/e;, 7 |74 3 249 9.¢ q4¢ ¥ 4.6 27 4.7 4 4.3
Shagau g3 a¢ 14 34 363 9 3.4 9.9 44 o 7-3 29 .9 1™15 o8 $375 3% |4.35
Stomy 12 i5.a5 75 0.87 ar.0 S0.6 1Y 2.8 (2.7 3095 & 4.57 4. 2965 1 ¥ 29.05 0.5 11345 79 5.4
(npomed (reek | 13 | 175 1 * 175 35.4 : 175 | 354
Hspht streams ! > ) 2 : KX / g .
7ofa/ 3155 324 [, 250 n92.35 83 2.9 14-08 /0.3 1T 844 8.1 5395 &5 1679 L3k |ss:35 /5535 4.23 9034 432 /M{o{
|
uth of Lawontandude
Lmbaras /4 (246 13 15§ 230 §1 3 271 loo 4.2 4 (4.2 1.3 ' ¥.9 7 1448
Partridye i 503y a9 1.7 229 354 7 &4 §.2 §4 2 43 43 qr ¥ 190 6.2 uz¥s 39 4.0
St Lowis /7 1238 21 1.1 2.y 9495 4 22 p.3 3975 1 315 7.3 445 1 45 (.5 %S 27 9.9
Water Hen 79 (26495 13 1.7 aay was 4 a7 7.3 .75 * 54 8.3 235 [/ 235 o© wto 19 14.07
Whitetace 2¢ |32.35 ¢ 4.03 14.42 2452 43 $3 w2 ! o 8% Sl 4l 13
f_sp//f.v;mms ) . o . ) B { R ) /
Aotal | /sis ¥3 132 19.39 16665 20 3.30 $.56 7.3 T 11 646 256 2 I2Y 5.68 3324419 43.10

Total miles in area of measured gmallenf /2355

pa

( ce /,é.( [ £ '3' ; TN {l k) :{,1 el o /ﬁ l,:—r:g/ef?' .d‘ (‘ ‘.JJ/ _,.

P

7

x split streams- ordered seqments which cross o watershed boundary. ,al%rm?k foumd 1n fwo walersheds, they are coumfed as one Stream
@ Upstream portims of wotersheds —not within stady areq wnclyded n all calulefions €xeep7 swbwotershed A-£.




The following section contains data sheets on the watersheds.
There are individual maps of each Cu-Ni watershed with streams drawn
as ordered segments. On the map are the lenghts, in miles, of the
segments. After each map is a table of measured data for each ordered
segment. In each table the stream segments are listed by order and in
relationship to their location in the watershed. The streams are
listed numerically, by order, counting counterclockwise around the
basin starting at the mouth of the basin.

In a few cases some stream segments are listed as "connectors'.
These streams occure only on lakes and are specially classified because

of stream ordering guidelines set forth in the methods.




FORM 7181-8 @ U.S.A.

Bear lsland Watershed

Scale %"= 1 pile }
Vot orclet

o And orde
—-\.r 3rd orcde«

5




Stregm
#

LN ~o
R 1§ € |Q IS | IS

© X% \)s\p\_aw&p}\
Q
G
O

Bear Tsland Rwer Wealershed —selected data

fength of Starr end Chdhﬁe m imd/&}ff
segmen?t elevation  elewation  elevation i

06 14 (422 H 6.7
5. /448 1422 26 b.0
14 1945 1432 /3 7.3
0-25 /H8 463 /7 68

L s0% 463 Al w7/
/.55 15/ )45 47  30.3
/.05 1516 1445 5/ 43.6

095 ]49% /437 L/ 4.2
/.3 /536 1495 @ 32 2l

0./ 1999 498 /(0.0
2.0 /420 41y 2 1O
/1.9 ]419 48 / 0.5 |
06 %13 1909 i d 6.7 . nl
0.5 1445 1924 2/ | 32.3
035 1429 M4 5 4.3 1
ROS 467 10§ 59 8.5 o
L /5 order  steams
1070/ fength 203 i
MEAn /en;fé L. 27 i
IEAN gzao/em‘ 292 e
ave. gﬁqa’en% ,_./9 O Hhme
A)  mean gmaémnf MMJ ﬁ)gwg@/ wj?’— Z JAQ/c:mfdn s [Fr)

PP7% umber of Sthams | 2 stheam fongths(m)



DaTajovm PL1O

Bear Ts lanc( River Watershed

é&; lerg thof  start end ;e m 9’46//6117(
Y Jejm%?‘é’u])e/emﬁm elevation c/emﬁm »ff//m,g,

024 422 /409 13 L2
2 05 1963 /433 30 (0.6
3 075 1465 1434 3/ 4.3
4 645 /498 1439 ¢4 9.9
S 3.2 424 409 15 4.7

i Aot /mg%é /30 i
miean /wyf% 2l i
- eam ?mrd/%fﬁ Ry #/

ot gradent /1§ fime

0?/’)0/ | Q/ﬂ/f/' J@M il

QW’TA,

[ Y5 1437 1392 4 2.9

| Srd  order stean
L Lmh T

,a,mM 29 il |

gond Fotal  Stream Jength 4175 mi.




FORM 7181-8 @ U.S.A.

# A

Dunka

River

Water st

ved

e %"=

= =

st ord
= nd Or

o 3rd or




g Dnke fwer HWotersheo
Yy segment  start end  chomg i gradient
& lengtt, clevation elovation, elevahan n THome
) L55 /595 /496 29 &3.9
2 o.f | 1530 | /5/9 Z/ 27.5
3 0.95 (05 15885 20 24/
¢ /15 1595 1588 7 6./
5 0.55 /5% (537 9 /¢4
¢  Hd-C  1e8¥ 1537 /47  32.0
7 025 /539 /53¢ 3 /2.0
Fl 0.3 | /540, /535 | &5 Jbs 7
T /.0 15858 /547 4/ &4/
o, A7 /637 1597 F0 33.3
I S /56l /530 4/ /3.2
2 4.4 1575 15/ 59  13.4
3 o0/ 1536 /(527 3 30
W o0Mv 1540 1527 /3 32.5
/S vk sthaams
ot/ /&77% /G i,
meon /mei% , £ hned
Mean g/dd/wﬂ” . 284 &#A%
ane. %fdg/m‘?[ 25 5 ff/ﬂu

|
A') meam %rdc/lw‘/' %) = 3 gradients (Ftfme) <= mumber of 5 eamy

8) v gradient (Ft/mi)= 21 Aelevations (1) = S\ stream lonehs (i) |



Dnka Bver Ysrtrshed

@k Jength of  star end  chamge m gr3diens
5efmfﬁ7‘f elewtion elyation  elevelim ff/m

/ 435 1555 152/ 67 /5.5
< Jdus 1537 1533 4 =3
3 235 (547 533 1Y 6.0
4 0.55 1527 154 I3 234

nd arder  sHeom s

7675/ /%/% L8 mi
e /%;% <1 mi
mean gfdd/m‘ 1.7 flim

ane. 7/@{/(%17/ /0.0 W%y

/ 795 /533 /Y92 4/ 5.
3rd order stream

fong % ! 7.95 i
%@4%7‘ G- ﬂ/wu/

?rdmc/ Fota/ stmear /P/nﬂ% YA




# 3

FORM 7181-8 @ U.S.A.
Fast a West | Twe Rivers Watershed
st Ti(uc River
West Twe River
Scale - )4"= 11 mile
N lst ord

%  2nd order
b 3rd order




NORTH OF LD/ 0L

I EAST TwWo RIVE WATERLSH E
ﬂ Sevynen'l Sc?,m
[ V«ﬂMILL!gi
3 0.5 a B
3f 27 7Y S
4f 23 e
ﬁ Y6 3rd order
bl 29
L) S A W
/5] b
YRR
\st order

watershed stream leng th

qveme fotal 279 ol




Nior?h oF Div1O€

WEST TmO RIVEE Wﬁf&ﬁ/f&&

1

Séﬁﬂvsgz C&nunneh+3

g 1

l&5
-

595 4t

Segment s

Ligagts  commers]

TO MouTH
AT LAKkE

298 X

And order

[ watershed stream lemgth
|
L_gzond fotal

- /555 e |

53  taa/
L3 1
3rd order




FORM

7181-8 @ U.S.A.

Filson

Creck

Water.

hed

-
Seal B’ =l | mile
st ortler
M~ Jnd O

(der-




‘g /7 /5@: Creck  Hatershed
L

segment  stert Chonge m G o /w;f

/ 2.3 /997 (435 59 25.7
2 6.3 1515 /438 77 /2 -

leng?h  chevetion e,é»aﬁm elevs?

/5%0/’0é/’ 5%@/475
ot/ /f/ﬁ/’% g6 mi
M /f/w?% 7.3 mi
mean 7/@0/&;«7‘ /9.0 {f/ﬂn/«z

an . 7//@4/%% (5.5 W
[/ 015 w3g 1436 < | /3.3
Fnd oydler SHrEAn

lemgth 045 me
;,/ad&nf i /33 KM

7/@4@/ Foril stream /2%71‘4 575 il

A/) pheam ?ecﬂ«oyn‘ () = 5 ;yad«emv‘s (Flomi) <= pumber of stream,s

8) e gradiont (Hmi) = A elewhons €)= 0 stream longths (o)




FORM 7181-8 @ u.s.A

[sabella  Watershed

Hiver

= I mile

Litte Tsabells Plver 3d order

R ordes
sth order




Tsabeth Puwer Hbtrshod — seterted oo

é " Longrth  star? ond  chamge yy Grochion!
atseymet elevatzors elevation elevdan, Fomi
Lt Jd.3 /605 1598 7 233
2 (3.35 1600 1578 2 &
3 2.3 w7 1593 7Y  32.2
4| 0.4 bO2 1572 /0 25
S 045 153> R4k L /3.3
¢ oY /750 [T%b 5 /25
7l 1.4 (723 W89 33 23.6
¥ 6.5 1638 628 1d 20
T o5 1635 27 1/ 22
0 0.4 /679 peT e, /6.7
U 1.9 (125 669 56 3/.1
12 0.5  p!T Je63 /b 32
13 035 [p25 1663 22 (2.9
4 Q.7 1S7TT 54y 33 2.2
s 1. 1564 1537 27 7./
W 035 /6232 161§ q /&
7 6.3 [5I0 Y8 D 267
ly OY J687 1670 /7 425
/71, 0.2 1681 1670 // 55
20 2./  /8YY 753 9/ #3.3
x4 0.6 JgiF 1Tl 37 L7
2L 0.5 1785 (778 /O | 20
3 G.3 1759 1757 s 267
2 6.3 1759 | 1757/ S 267
25 0.3 /1657 45 ¢ 20

26 0.4 1S3 /637 /0 YO

“ 0.9 ‘/(_go/ 1593 g 10O




gﬁﬁ «’Mjﬂ" of s tart end

28
24
30
3/
32
33
3¢
38
3b
37
38
39
Yo
4
2
43
Y
4
Y6
47
15
79
50
5/
52
53
2

sea’ymswﬂl elowhon el vation
O+ 652 649
G.9 Jb75 (699
[.5 1670 JH5
/-6 1616 157
1.4 (8)5 1754
Q1 j228 1150
3./  /94S 1539
g9 1897 1539
/. ] 1Y 1675
0.8 IL75 /6(9
g3 1680 /679
1.0 1§52 504
ol gl g0
2.0 1794 (776
0.3 157 [15Y
3.6 ;794 1B§7
02  Jbgg 1687
o (L83 L5
.9 /674 65T
o.! /7085|764
0.6 17/9 (704
/.0 1720 167/
0.3 1713 &5
a./ ILoo (579
0-2 ool /583
s 145 1605
a.5  1L98  IHS

Tsabella ot

dhamgz "
elevation

3
29
25
35
57
172
/00
10
ol 3
g
o

#&
5

/8
3

27
2

A/
%
40

3

c?vadmg*
Ft{ ar
/.5
S
/6.7
23,
9./
3.7
¢ &
/.1
<0.7
//, 3

20

45
70
7

0
/5,5
)
/0
35.9
/0
25
27
73.3

2/0

70
5O

Nz




Jf : :I Se be//e ﬁmﬂl'
X» seqment s tavt emd tharge n %YGJI%'}
K \QM%‘H\ elevalion  ele whon  eleshan

55 0.5 1693 6§49 /S
s, L6 1739  Jb§§ 350 33
57 0.4 T 165% / 2.5
S5 0§ 1717 198 /9 239
54 (.1 1737 (698 397 355
w 1.4 170, ILM4S 56 35
br  YH.53 (74, Jeso 9/ | 2/.2
62 0.5 679 LS/ 27 S
63 6.7 679 165! 27 3846
0.4 /623 /66O 2> 575
/.0 1624 1609 ICs 15
/.0 L3y 16iS 17 /7
6 G5 16117 16/5 Y4 1
6w 0.5 113 1409 ¢ /b
9 g5 1597 1595 2 P4
v 0.4 (690 1bg] /5 37.5
15 Tl 1Y/ 3/ 20.7
72 /3 /579 1572 7 5.8
73 1.0 156 54 7 74
M 6.3 IS 1564 7 23.3
5 4./ 1595 Jses 21 245
AR 73s APiN.s > 75
77 29 J774 7% S 23.3
7% 0.1 136 1Y 1y 257
LT g0 )66 1Y 6.6
go 0.3  JL7] 1ted 9 30
gy LY el 22 /5.7

SRS




yco
Jo
[02
/03
/0y
las
a4
lo7
(0§

5@{"“’”‘# start emd t',h‘g:iéf L vcd:cg %
IQM%M\ ckwhom eleshom ele vZ‘/\ov\ }H/M
o.5 /67§  Jo&O 2 " A
a.3 679 1660 /9 63 3
G.$ /776 1737 33 Y. >
[.] /792 [737 55 S50
g 176Y 1756 g 40
Y415 1§l 749 uPE L7
G b Is43 1777 AVRW//e]
0.6 1796 777 )9 3/.7
0-3 (798 179 ¢ A /O
AR AT 72 | 49.7
20 1742 (L5307 | 575
¥ 1675 1Y 37 35.0
g.1 1035 137 / /16
/.0 55 (632 23 23
/5 1626 lels /! 7.3
oA 1630 1b15 e i /0
& 1637 15 &F /2.
03 [ets 1607 2 70
A b70 1667 &3 105
g.3 1623 1597 26 &..7
/-8 670 1L 32 38  2/./
a.y 1615 32 13 325
ol )67 /609 e 20
a-3 1585 J56% /5 1,
g.5 581 551 27  5¢
/.0 ol 1568 37 39
08 149 /635 4 17.%




Jod
(10
J!
3
3
R
hs
b
b7
Hg
hq

Lsobella eont:

| 5@%9@ e T emd  ehamge th oa,vadte«d

\W%Hn elevehon elovelin  elevahon ' #Hame
0.35 1655 /M35 20 57/
/.3 /685 1633 S 73.3
1.5 /65T 1585 7Y 493
/.9 /oYl 1585 & 327
025 /56> 551 4 Y

gy /558 /553 5 /2.5
g.4 156 1553 L /5
/.3 1558 1550 ¥ 6.

/-0 /537 15FY /3 /3
0. & /155 I5Y%3 /3 /6.3
a3 1557 1543 1Y “46.7
g.7 /532 15/ // /87

O.6 1535 ;53% 3 5
/-6 1556 (153 | 2/ 2/

/57 orcler sheanss

Néaw /VW&?% O 96 2l

ot asadhen? 3.4 flme
e, ﬁfdﬁ//wﬁl £ 28,/ flimi
/3() Medm QVQlem* ()= 5, %ve,ci\%ik Ft ans) = mumber of streams

16) AR, %Ye&\ rewT ulffmw):’ p A e|evatioms G’*,') = 3 stvenn, [Q/YQ‘H\S (mi)




ﬁ
Sequmen
g

¢

4%
g.45
6.9
3,7
06
5.5
3.4
L6
60
2.5
ol
/5
/.0
3./
2.5
g.5
-5
4.0

05
035
3.%

WA

3.9
Pl

starf
@l @V@‘h(/"\

159%
17%¢
1669
1603
/70
/775
175/
/647
1756
/8349
ISOY
157
)70Y
1688
/698
/b5 7/
Je!5
/64!
1564
/775
s
/660
i3]
17171

/b 3H

/635
IS§S

end
g,/eva

/1550
1570
/575
/575
b6
! 2 Y
1724
/557
165§
168 %
1668
1657
57
e
/&S
%
1587
1678
/56
/2N
/65
/656
(725
1725
/517
1545
1545

I Sa bt’ // 2 Qaw?l,
Zh emge in 7#&@7««!‘

elevahon ' FH g
45 7.0
/76 2/.F
g4 176
2 62
-y 5.6
S/ )38
27 45
78 /7.8
ws 2O
/57 55/
/36 227
30 J2
47 22.4
2 = 4
/b /6
7 2.3
25 /.
= 7
2 f
7% 23.3
37 30.%
7 &
/12 Yy
2 | /3.7
55 289
70 17.9
20  33.3




J7
4

SRR

/.75

/ y B
& 7.4
459
g4
/3
T4
/.3
g 89
9 0.5

n & W

~

 Isshells  com f
sta Y‘T M\d 0L\M\(a(a, T ?V@a et
clehon  glovation  elevahom M mne

/553 /53¢ /7 .7
/S93 /538 ¥ 2.2
153 1497 35  &2/1.7

nd Gy hazms

) feng% .75 ol

Wm/@%ﬂ L7 e

mamaaden’ "t 20.1 Aime
Mi;/aa/ﬁﬁ /7,4?%&

/533 Jsas A5 6.0
575 /570 45 5.
/72t 55/ 473 | /0.7
e 36 52 (.2
1S7 71636 2/ .2
/6§ ST 108 /A7
[62S  16/5 0 5.3
/735 Jels /0 /9.4
/565 155/ /Y 17.5

IV order sheams

7/07é/ /&%@% 56.6 omi
N /\%/% 6.3 i
ot graben? b1

wve gradent 0.3 Yz




; , Teabellh amt.

Ly seamod sturt ond chamge m  gragient
1 fem %‘H«x elevation e evm‘um g,lgm*f-l on Him

/e.§ 36 154> 9 ¢.Y

F W3 JblS 54> 73 4S5

G s A S

At/ Lyaih 3// i

ey %ﬁ//ﬁf/ 22 4 s
iz v Mmf‘ ;2 5.5 o
ot grackan] 5.4 plimd

! /e 1543 1¥5Ce  F6 7.4

BT opher stz

eypatt b e
%f?%wf& 79 fme

Arond] fora/ /aﬁ% 298.25




Lt s ﬂk/é Worepshed — sebored Hat

fengthot  Sar? chamge 1p gemdlen’

37 segment ekiation e/emﬁm elevation,  FH ol
VLl W76 633 38 338
2 0.15  [g50 1779 / 6.7
3. 29 /983 1799 9 29

Y 0.9 1925 1845  $0  58.9
S L35 923 1§10 33 244
b2y /936 1870 %6 2.9
7 02 635 30 5 a5
¥ 025 433 1630 3 /2

1 06 5895 559 30 50

10 L5 b5 1558 1 447
W 0.3 1555 is43 1) HO

/ <7 a/zt‘/c?/f J%Bcimﬁ

7t/ /e/_/i % 185 i

Mean /e [.] e
meang ot 33.3 6{///””
a7 %/"6?6//917 33,7 Wm

#) e ﬁfa&w?‘ (ome) = 52 _guodients (Fifmne)
i ber of S/FC@rS

6) ave. g,//@/w/ (f?‘/m} Z Céwge 11 e vations. M
Z yﬁm /wv//%j WJ




§ Z/;"%/@W@o/g//q o fershed —

Jemogth o  star7 2 | gradren’
\%)& 5@7/;»7%7‘ chevation elevalion c/c’m/%/: %

/| 3./ /799 /7S5 3/ /O
2l &4 /890 768 /22 9./
3l 23 | 306 | 570 | 40 | 24.1

. piler shazms

/J/é/ WS mi
/ﬁm%4 3r7/)%(,
ez asidlen /8.4 fime
W—i;idﬁf/ﬂﬂfg /8.1 flmi

(/’M?f

/I 6.5 /U /(553 235 /4.2
3/’0/ d//%i’/ (575?6%%

y /6.5 e

[

gp/ﬁ%ﬁﬁ yoar ﬁ/m

%m&nd‘ Fora/ /9”2/% Y49./5 e




-

T

FORM 7181-8 @ U.S.A

KawisHiwi Ri

# 6

Yawishiwi

1 &
B 4 :
2_‘) /
./_'(g
A
_/'4"’ R PETRsds REESEEE
“Kawishiny # 3 Kawishiv

Kawish

| OS¢

Vst ordel

0. e 5
\4.3‘ , d
0.;51 0

le. V4" =Amile

~~ 3d
P LH-&\

P

gt

e Ind order




\ér 4 annshiw ~=/ W fershed
4

segment  starf end e m Gradien?
/wgv‘t« efe vo fon elewran elebsto ;#/m

/ /-2 /3L6 /35X S L 7
25 397 1358 3¢ /44
2./ (3% | 139 25 /.9
/-] /1907 1349 g6 | LM
/-2 1395 J349 >b 2.7
G.7 1322  |318 19 20.0
/.7 1343 131 ASs 1.7

N g WP

/SFE order  steams
Aol /@%ﬂ, 0.5 mu
meéan /@79% /.5 mk
— ?@/Mf* 17.97 Wm

avt. 71@%%7‘ s 16.57 /ff/ﬂﬂ%

/ /-6 138% 1319 37 39
2 12 1369 319 50 | YL7
> /.5 z1% 1315 3 2.0

2nd  order streams
Sl fength 3.7 mc
Ean /&nfﬂ . /.2 omC
mm;réfwf " 2757 ﬁ//m/
ave. ;/«V%@rzf 24.86 g’//m

#) mean %YCJ}@VUL (H//"M) =3 %NGAW&S (#Han) = num ber of shreams

8) are. c}Vaq/ze/vd (f"/m)‘—>2 A ekvatons ) = 2 shream [emgths (mic)




§ S wr hins s &~/ M/{e/:f/é/

% 5C ent sfart endf chamge in radieqt
DY )Z:;‘H—; elevation elewtion cl:l:z?'hw %-P-P/m

/ 49 /336 13/7 /7 3.5

G order  styeam
gradient b o35 Mlmi

/5.9 ]38% 1307 g/ 13.7
S order shear
?wa’/o’wf >3 7{%%4;




Lamish iy A=-3  pbiershed

f segment start end  clhange n vadien!
D) l@vyg{u clevstion elevstion g&gtﬁw %'f'\"’[m

Ll 2.2 435  /38% Y4 /9.7

2 3.y lys7  138% L9  18.@
3 0t /1955 497 13 | 21.7
qy 2-7 I470 1395 75 | 34%.}
s ¢.5 1403 /395 7 /Y
b ol qiL Mo 12 Q20
! 2.2 w32 dod 2% 127
/éf d/«/c?/f é/femj
Fotal /@hg% 2.1 me
MCam 3/6445% /T e
meam ?radlm/ i 1991 %/f/m,o
avet. ?mJ/Wf 20.33 %/ﬂo%
I G6 1395 1389 7 .7

2 /. G REL Y I la 14,6

A orqér 624*64/&15

y 24 /@7% /,7 me
Medon /f/u?/% D.85 mi
Meam ?ryf&d A 13,3 ff/m
mﬂ;m%«mfb /3.5 fllmi

.7 (45S  138% b7 5.7

Y1 ardey shean,
/M?% N7 i

7/r@a¢&y)// b .7 ﬁ/m




e?/mm'f' start C[bﬂﬁe Ih 9,1@071%1‘
Jeng HA  elewshion ele va‘/mo clevotan  FHmi

4.4 1388 1385 O O

}f( /ém(;ém// L—3  Lbtershes
Q. b1

éfﬂ Qrcler 67[/64/&14

/&Mg% 426 sma

7,;@0//9:47’ P O ﬂé«yw




f{ B Lawrshins s /46{_' Yy pleAershec!
Segrnem el eh In vadien?
g ¥ lvz‘;%r i/e:ﬁar» elevstian elﬁm ?ﬁc +//:1
I g.25 /389 1333 / 4
2 ous 1403 1333 20 308
3 0.5 1359 138% / o}
¢ 2.7 j4x 7 138% 39 /¢Y
s L6 M52 138 44 Y0
¢ Ly 13%G 1387 /o
'. 1l g.7 /291 138y 3 4.3
: /51" grdier  stresm <
. 7ot/ forg 1% §:2  mc
e [emg th /.- AN
mein ?l’d«’//é’r/ i 13.73 ﬁ/r%fm/
W-%Vé(/fmf /5.73 ﬁéﬂu
/ /-2 ]389 i33% 4] O
az’t?/ a%k ‘574’%};15
/én;fé /. A
;L/dq//emfg O {“ff/m/w
I 2.0 1392 135% o 2
B order thean
gp/@%mf 6 2 ﬂ///m/u




$ LawsShw / LY Abfershes

% S€7W\°W’; start evd ahwi,c n ?,rdd?e‘ﬂ
Iw%,% clewha elevofon elevaha,  FHima

/ 6./ IH00 138§ 12 /.97

;’3_:'% oriler éé'ed/h,‘
/engﬁ; l.) i
?mc/mnfﬁ 1.97 fTlme




g Loannshio ( K=5)  Whkrshec
4 seqment ste -t end! ahamae n ?_Vdarl@n‘f
9 l%ﬁ‘Hﬂ clewhon elewha elewohon FHome

22 mrE M bo 273

2 o5 449> 41y 24 480
3 4.7 15 141y 77 45.3
41 2.8 (472 14 59 ;9.3
5 2.5 4S5 Y 1yl 36 Y
L 1.3 Lyg0O  )dss 22 /6.9
7 1.9 410 45y 32> /1.§
g 1.% Uy /4Ly O O

T 0.5 we7 11F 15 30.0

/57 ordy  steam s
Fore/ /@?7‘4 /4T oo

hean /@nﬁf% /-l N
deu? | y
Cam ?rd e 242

ﬂ/f/ﬂwz
awe. gradiont b oog YL

/] /62 1455 14 & s, 2.5
> 0.6 41 HlE O @)

ajﬁm/ aka/e/r 574’8%
ﬁ/’%/ /%;%4 /E.5 i
lan /.ﬂaafen‘/ ; /.25 /ff/m/u
e ?Jkdolrewf 2.4 K/f//m/v




§ //&M//;A//V/ /é'é; U b Fershod
% ment  start eved  Chewgt 1 gradiea
A ija% elwton  eleustion elgvzéah ?H'/Am:

J 5.5 493 141¥ 74 g7

3’J rder  strean
?I’M;l‘%’l% i &7 ﬁ/w

/ 4.3 3] 1% 3 0.5

7 7h 0/'&/6/ S 7%94/;,,,
/Wdrz/’h : ¢ -5 mi
?ma‘mrﬁ‘ 0.5 ﬂ/m

/  9¢5  14ypHd 400 Y 2.5

\?6/7% O/ﬂ/é’% SHHCa
/W; 7% 765

?Mmfb 2-5 ﬂW




dﬂ/&é‘@fié ) tbtesped
segmont | | ]
il oyv Cj_zk:‘_ o
2l 4.0 I . # |
1 Y 75 S | S ety ||
I I 1 Led LK

i, 8.7 bl ] e order

19 | X -

Istorde

wotesshed  stream Jomgth |

Vq:kgva 7%7_/@/—'" lf//n/;/gj 1
| .




- 3
La| spmo
n lw@‘u\

1.9
G -§
2.4
1./
05
a-5
2.3
a-5
g4
d-g
g.9
g.3
o-/
26
ag.7
d.2s
g5
G.15
g3
/.3
[5
2.9
2%
0.6
01

/@/y/‘sﬁ /o’ (& -7)

;t;iw\ cle vahoh c:;:’; ; o: gﬁrj
j437 1453 34 479
463 14573 10 /2-5
/522 1953 L7 2¢.5

/663 /5¢L 57 &g
1592 15%6 4 5/
/535 /5249 4 28.0
1576 15349 52 Q2L
}SY0 1537 3 2
/560 /578 /2 30
/575 /563 12 /5
00 /56 3¢ 356
/572 /568 ¢4 /33
/555 /556 5 50
1589 /m36  d§ /8.5
/54T /537 / /7.
/570 1547 3 /2>
1576 1547 3 |20
/547 1597 =l /3.3
/1557 18547 /O 33.3
/506 1453 53  40.8
)57 1453 LY 427
/5/3 /%53 59 2L
/516 1453 L3 274
1434 1432 2 3.3
(4449 jy3f 13 186

Wby v shes




Loawushime  (1£=7)  Whfessheo

} segront  start ond Chemge in 396(]1%‘/
K YemgHr clewshion elevahan  elevshon i

It ovder stream s
fota) /e/ng% 25.55
Imean /em;# /.03
mean g,rac/&rn‘ 25. 4 ,Df?f/m,c
. ?/@c//wf e, T W/m

1| 0-9 (43¢ 2S5 ] /2.2
2 Qb /5% 4453 | T3 | 359

359 1524 1453 7/ /2.6

T 6y /568 (535 33 5.2
S 0.4 /165677 /594 23 35.3
L 25 1597 1544 3 /2

Gnd  order s treams
to/  Jengt% lht5  mo
Mean /&/77% 07’,5/ AP
/h Cam ;Vd%@nf § 4./

anve. ?‘hyl/wf B /9.3

[ 6.7 SHd 11953 9] | 1236
51’/ alfo/ e) J%rem

/ﬁmg‘/% b7 i
?mlmmf /3.6 ﬂ/mu/




i

/.

.-f
El)wa‘{'ﬁ

3.9

/2.5

fawushmr (. K£-7)  Watershed

slarT end aha»ﬁe 1A gfdcr'%
aletsTon clevaha, elevahan M,

/440 1434 ( /8

Y% ovder  shean
/W;% 3.9 me
g sacbent L8 e

/Y4Se /424 32 /.8
S opder  sheam

/M/@% . /75 ol
?k@c//@rﬁ‘ [E ff/ﬂm




FORM 7181-8 @ U.s.A.

Keeley

Creek

Water

ed

~5mae 94”;11nﬂe
Ist order
.  And order




| i , %&3/@; Creck  Ub frshed
N o sl ST
/o6 /535 /s/s 17 253
2 44,555 15/ 37 74

3 Jb 479 IS Y 55

/5 % 0///5/ S77C0m S
4 /%/q/% A ol
Mieon /@hi% -4 Bl
21804 ?mofem‘ : /4.9 %m
e ;?7//60//90/' L Pl

/. Y6 )58 Yy /a0 RLT

CQ/M/ ordé/ 57%6@44
/%g% 46 mi
gmc//m/”& 2.7 i

?//d/}m/ foral  strcams /fmg/% /7

A) méanm %rc_;a//em* (o) = 5 %réa[ onts (FHm) = num ber of stream;s

6) ant. f;;rotlwnf (PHma) = 3 A alevahions @*ﬁ = 5 57Lf€0/m_1 lengbh s (rm,cj




FORM 7181-8 @ U.S.A. # 2

Little |Fork iver Watershed

Little Forld River

s
L
W~y O

e 7= mile

Ist order

Rice River T
N | Jnd order
= 3vd order




LifTie FORK L IVER WATERSZ EL

S e s ]
[ /.75 7 2.7 REPRENZ o7 A |
24 /./ | /.3 7
3 /.7 | 05§ (D] fotal
91 0-3 _ /-2 _ oseTime | 2. X
s| o35 f 3rd order
ol o3 , | 5.75 Atal
2] O.7 LYY X
gl 10 | aAnd order
1) 035 '

o] .35
1l 315 |
nl )-8
13y 0.8
L 3
/5.95 total
Lo T
st order

‘ wa/eéﬁed stream /e ong #4

“ V@//d/ﬂd forad 335 omeles




Lice

SH#Shm,
”

R SR R G OVER N
e e =

13

SEgmewt |

0.7
o5
3.4
1.6
09

2.4

0.7
2.8
o7
05
o4

| 4.4

A.§5

M%"%é L ,._,.,;
tAd |

2% 1

PALT AL

PArTI AL

ls+gm|u~

wotershed  streamn /%(7{4— J

Gyand -
[4

fotad

Y05 oiles il

 LDIVER __ JWATE 7
o= 'iémw
I |69 esenn
a7
____.3’; o lo.? fAod
(.9 X |
55 ol 3rd order
93 X
AIrd ordes




e R TRAmge—~

L ik I

FORM 7181-8 @ U.S.A,

#7

Northérn area  Watershed 4

Litte TndianS

oux  River

a4




AW Daldjrum ® PLIO

| 3-5  Preriad
. | | o
53 fofd |
sy 10 | 3. 265 X 1
el 05 |oarn] g7 - 3rd dﬂ{ﬂj
zlv 135 aepac) | /O o )
s1 39 0-9 S - )
7] o7 - 3 |
(A 235  preriac] 20 connestor] 1
~uy 0-5 | o | | )
] 9F - ﬁ 1.7 4ol [ including B
130 015 197 ‘ﬁﬂg_{’.ﬁmw}w) | |
14 49 ,Ma’de"
.Ifﬁ 03 DN S— -
L B —- _m__
7} 10 N N 30 parnsc |
s 03 | I'E B
5] 02 ~g | 30 ) .
200 /-2 s L 30 X -
ul 015 J | S orde
22 27 e - § [
}jrﬁflb’ el -
ay) 15 ) o -
_,,/,,’ . _ .
O-1'  pperae |
2\ 82 _Prege )

<=/

Y ——
g

gt

185 omerad




Dalajovm © PL1O

I

ey

7 X

A S

| r e e e — — ——— —
- Istarder _ - )

Nrth of Ll and K3 cont.

b — ! 9 - - S = I i Sl [
: ,
L — || S — S — — = S— = -




el

7Sl

/ P‘Z&; L PRRTTAL L
20 /L5

30 45

¢ /2
5| sy
iy 25

1 06

sl 015  mensd
Gl OS  parrm
Ll 0.9

Hy 0.3
Ir] BV N
13y 08

id Y

z2

s e

% ZIVER
Slez'vy;ﬂ‘ |
¥.3

o
M|

WATEESFED
igaggsen

26.7  PARTIAL

20 paena | 26.7
ld'g' | = 247 X" _J
/3.4 Ythorder
10.9 = -
5- 5 io‘fap mwrn >
47 - ”4C0VIA6HLUV§
- dnd Qrdﬁk -
. — i
] B VA
ag.5
- N 2/ )
N ,
0 | iH et
- a7 X

3rd ;;d—ﬁk

Cannecff‘;
Se
lomgt
l: r

-5

st

e T
/st

4.2
2d

/.1

2rd
2.7




PL10

ass AW Dalajoun

s — e — - — . == = —

bS5 HJ;&J <41\‘M_[

¥ ordey t!mngcfmls

S pulll snnp e — B — . I | S— — ———— —
| \
o —_— =1 S e TR — { —_— | |

—r o o e R . B - 1 ] 1
o ‘ |
| S ——— — N — i - i S _— N
- — - — R E— = — ot I

r * |

| - 7KM£¢ﬁ(“L | L - o et - L

|

\‘ — |5 — = = e = =




LITTLE
—
J L ittn K Comments
I (J.55  Prerim

f@

A
30 ) (
Yl 3.0
s 1.3
Ll 0.7
11 075
'l -1

9 0.5  enena
ol 0L _ Prena

IS A |
[15 x|

| Ist order

WA &

and order

| U@NM/ fotal

| makershed s%rm lemg th

2.5 7" s




L= Uiwenown ) WATERSHED
& *!e«nq N W '

=32 [peazial

O.35  tfotq!
d.35 X

S ——

T p———

—

Fotal /W?%?OSSM




FORM 7181-8 @ U.S.A.

River

atershed

L Seale Ja’=

st order
c;lnd Or'del"
3rd order
Ut order




§ o __Pike
5| ﬂ

iy 9.2 |

1wl O,/ @

38 G4

Y 4.5

Sy 0.9

el 0.85

" 0.9

¥| O-15

?l' o-1

o] Oy {
0.3

W o4

3l 0%

wl 09 |
13: 0.5 m
w05

ol 3,

1&? /-4

79[, 2-3

wl 2.7

ul Ol

22 085 *
234 GG Y
‘;.t/i o.7 %
as] 0.2 ljé
2y O&5

27 2.0

J

RIVER

oot

3.8
| J.§
{2
/.05

1&g

/-2
/.9

[ 34

/15

noasl
0.4

0.

20,05 4okl

. SY X

Ond arder

TELSHEL

o
[

/.2
79
A

Vooys  jofad
$.5% I

e

len g ih

32/

it 30./

X 32

3HdCHd€V

thorder- |




‘”z%ﬁh.,

N L

24/
36

31
3
330
3
3]

lema 1

W

/4
O
o9
a5
20
0-&
O )
1.5
09

0.3

/.0
g9
/.

{ 05

ol
0L
a-bs
-3
3.7
0.5%

0.7
| 0-5

d-3

532
| .02

Fotd

X

LPrie

/5T orde

B T

e e S

KRIVER WHTERSHELD

—

i ;dfeml;ea' stoeam /97{4)

| romd todal

13085 milu _—




FORM 7181-8 @ U.s5.A.

'~ Wat

rshed

Sha%au@ Kiv

let order

2nd order
3rd order
Uth orde~

£ o




5

21
22
23
24

5
2b

Sogowa S ver _WZ’%) petershes

g A P TRk <
/.0 1390 [355 35 35
/3 /459 1355 27 6.2
Jd.s |93 ]¥1Y g /b

g.85 H39  q1H 25 274
0.7 11393 | 1311 | 22 |34
/.3 1377 137/ H,¢
o.Y 1390 37/ /T Y415
G-35 13897 137/ /8 5,4
.y JH6O /37 29 /6.1
3.0 1475 /371 Jo4 347
29 HIE 137 Jp7 344
/6 4go 1395 $s5 53./
4.75 476 1395 g1 7.1
a9 1395 1371 24 2.7
0.9 /930 137/ 49 (1.3
02 41?193 S
/35 1519 /44 /Y 578
0§ /Y48 144/ 7 5.5
g-4 J373 1371 / 2.5
/L 447 1397 56 3.3
2:65 14sy /397 91 34,3
g.25 1378 1375 5 /2

/-3 /95(¢ /275 >/ 62.3
H.( /523~ 1374 A 3/.7
0.7 1499 /389 L6 857
g3 435 (3§97 HL 511




3

f#p segment
i

¢

-—

0.5
a.7
5.9
5b
2.2
5.2
/.0
g1 44
T do

NS WP

cj/z:y&m wer ( pa -01) % JepsA e

start onrd ehema,em aradlea:/
clevation Clevaho, clewhon Ft/

/sT ovdder  sAredans
7ota/ /e/y;% 3.7
Medn ,/%f/{ 1 mA
Mean ?Vaa{wﬂ‘ A 35, % WM

AU ;}Vadzwf b 34.¢ ﬂ//nﬂ/

1355 1346 7 /)3
)41 1396 68 77/
1370 371 u O
371 1371 o o
1395 137!/ 29 /0.9
Iyl 1371 70 /3.5
1397 351 40 HO
/375 /1337 3§ 7.8
/389 1337 52 /3

0?/)0/ 0/%// SJ%M <
ot/ feng”s 30.3  pac
WEdH /W;% - 3.9 ne
ean ;ra%%f 2.5 //f/m'/
avt i@@o’/w% 5 g9 ﬁ/”m




§ Shaaoue Pper  (K2)  UWhrrshes
R

enf start ( ewrd ch m  gradremt
4 mf"'\ clewshon elevatia, elmow 7*F'f‘/ﬂm,

A /346 (337 7 6. Y
& /32s /37] 337 3¢ 2.

Srd order strecons
7@7é/ /&M;rlﬁ JY.05 il

méan /%;}LA 7.3 i
mean ;/aa/fehf A i me
ane . %VdJIGWf b 2.9 %ﬁ/m
/T 1337 /336 / 0.5
Y7 opder  sHesm

/6?74;,;4 /.7 il .
?mcﬁ%?‘ P als i

4) meam ?fda//enf‘ (f)%m) == ?racjl%rls (Ftlme) = nam ber o s tream s

4) ane. ?rdaltmf@ffwf; > Relevatons FH = & stream /9445#\5 (/m/esj




FORM 7181-8 @ U.S.A.

Kiver

Watersl

# /2

Stony

2t

le %"

;l mile

lst order
Andl orden
3rel order

Yt order




D NIy WL g

S

12

13
i

16
|7
19
)9

N
22
33
24

2b
Y

segmerrt start

hemgth
/.75
A/
.Y
d b
L4
g.3
/.5
/.0
07
g4
O.H
NA
0.5
Q-1
0.1
gl
d.3s
a-l
0.4
Q.1
a.1s
0as
0.4
O
0.3
G.4S
[.6S

1637
/690

/bt §
/6Ls
(650
1673
1657
/(84
1649
/638
/67
197
/93
1693
/693
/693
1695
1695
/694
[L9Y
/LaY
(7328
71y
(734

1736

179/
!800

;9b?y

Clevatior elevathion, ele va"\ on

158 6
659
/659
/649
/6 bg
VAR
/653
(659
(L3O
/630
/LYY
1341
169/

AT

169/

/6 9/
/697
169/

(67
/1693
/693
1699
/699
/723
/727
1778
1786

River  t/atershed

ehm em 3rad|r>/n+

5/
3/
9
/b
/2
=
U
/
/7
7

23

~ - b« LT v u O » @

29
19

/3
A6

/i
9. |
145
F3-5
2.7
§-&
/6.7
0.7
/
27/
K0
57.5
/3.3
/3.3
/
20
& O
X
40
S
6.7
L. 7
30.5
47.5
b.7
L2.5
AE.7

IR/




i

v

Y

29
20
31
32
33
34
2S
3b
37
35
39
40
i
4y
u3
Wy
qs
Y
Hl
1§
L i)
50
sl
52
53

S

5@9‘1%?' shrt 533 c)\:v%f i/zcardm /QWJALE’@/
leng v elevation elevahon elevahia, FHami
O-6 (799 17265 N /8.3
0.8 J8ol 758 /3 /6.3
/75 1§50 /789 &7 | 3%.9
025 1799 1795 ] A
0.3 179G 179§ / 3.3
-3 /40 /1§33 7 23.3
6.7 Is4l 833 & 19
O.1s 1566 1797 3 20
o0s5s 1790 7184 A /0.9
4. 3 183% 1777 G/ /4.2
/-0 1725 J&T 3¢ A
g.7 1719 1659 Q2% %46
0.5 1716 KE9 R/ 42
/.05  ]730 16§95 4/ 39.0
/.9 /757  /73¢ /5 §.3
/.0 /7851 1736 /S5 /5
34 551 /s0s 43 12-¢
049 g1y g0 4 /O
/[ y7&7 /734 57 ¢. 3
Jg.2 737 1736 / S
o,s 1739 173/ = /3.3
ONS 1376 1863 & /7§
2.5 1899 1862 37 /4.0
145" 1§98 1859 34 K7
G.L /391 /sty A3 383
Gas /1943 193¢ 7 7.4
g.1 940 /93¢ 4 5.7




4 3 | Stony  Kuer  Weatershed
D segment  stert  end ¥ chomgem grocient
lengHn elevation elevaton clevohon #H/me
S| 3.] /493 /930 b3 203
5, 0-25 (945 1941 7 >
s7  a-/ 944 19¥/ 3 30
sy 4.7 /900 1558 43 60
59 22 /905 (15 §7 395
«o 0.4 189C 181§ 2§ 70
0.5 928§ /817 / 22
b2 0-3 /653 /692> / 3.3
3 07 699 /79 20 ¢
LY 09 1766 1708 / 5
S 0-3 /7/6 1705 =5 £C
| 23 /1656 [6Ly (2 X
Wl 265 797 1665 39 /4.7
v OY  I15¥9 1535 // 27.5
i O b /SYS /S35 /6 /¢.7
0 3.4 /oo /515 &5 0 23.¢
0N, 0S5 /sy Is/s 3 ¢
72 2/ IS75 /(S 62 29§
73 09 /605 159¢ 7 /0
% /.0 /LIS /59C /9 /9
5 0.7 /525 4s/6 (3 A
/s] order s Aeoms
Tola) ,m;%z 525 smi
rcan, Jongth 0.87 omc
mean 7@0@4/ el s {)///m'm/
e duadiont 2.0 ¢imi




Il 17
2 4.3
31 2d
4 04
5 246
L g6
7] 3.9
g 19
7 30
0 4.7
i 7.4
2 26
13 /5
4 4.9
s 3./
bl 2.4
1 0.3
& 7.5

%n 21y ey  Watershed
Start chomge th 8-radl%+
elevation clevaﬁw\ elg«/e—hm Hand,
/59 1647 /7 /0
lots Il 2 6-7
/L3 e 17 &
630 16/7 /3 27
/693 1692 / A4
1699 169/ & /33
/175%  177% g 3.1
1795 1778 20 0.5
/1§33 1778 9 | 5.3
1805 1736 7 15.3
/502 151y HY 5.9
/1936 159 77 29-C
/94! 1859 52 59.7
/1705 6/ 44 7.0
(el 1643 25 &g/
1535 1472 Ll 254
1515 1SV 4 1 t3-3
15G¢ 151 g5 1.3

Ve Y4 vt
men /@77‘4

nd order  steams

mgan %@J font "

we. g/d//&ﬂ‘

506 i
28 il

/9.7 e
/2.7 f;;/mﬂ/r/




éﬂ S— WS%@%/ g:Wf@a i[/d/thé e/
B 5\2;% clevatio, elevation el,emz}zw ?PF[;;:

L 59 ek 03 63 0.7

> 10 1691 1690 ! /

3 N2 778 bi0 &8 7.9

4 /L9 1859 Wsa  /7p 143

S 295 154 jydd 9 239

I ardher Sheomns
Total /\%;4 32:-15 anC

Medm /\%g/% 6-S57 mi
My, ch’/&n% Y us e

ane. ?/fac//f/nf b /G W%//

! 249.05 16950 42/ 269 (0.9

(/% Q[C/g/f J?é’édﬂﬂfl
/%g% 2L eSS md
guichent” (0.9 fYmi

4) méam ?rec/wmf’ Wﬂm,) = Z ?ra.&m{s @Hmm) ’:'ﬂ!mfaer of 54—/—%

6) am ?r@c/mm% G:f‘//ww)) = 2 Aelevsfions @ﬁ‘ - 5 Streamn /&w?%S(‘mN{,)




#/3

Unnam

ed  (re

ok Wa

ershed

(b

15

Seal

%l”;

Zm:'le

Zz—>

st order

e e




B éﬂ; Qﬁt/adﬂz@a/ creck)  worshed

/eﬂﬁfz of  star? chamge 1y gradies’
segmon 1 alesation plevation elevaton, L Flne

! LTS S Y5 bR 3858.4

/57 ovder  svbeam

leng#h  [T5 i
g,ﬁa//em‘ 354 flime




# 1Y

rass R btershed

Embar

le

[et order
and order
3rd order

4

=1 mile

IENI —




i

sre

S N S o g,

H
12
/3

#: se”o,mefnf

length
/.2
2.6
/.8
2.5
/. 3
2.7
a.7
3.25
/-2
/.6
l.gy5
/.15
2.5

star ¥

g_/?/i 52//4 £s
end

Lver  Utershed

change 1n ?l‘ddl\%ﬂ‘
elevation evétion elevition th Frime

21.7
Y.
1.2
70.0
C4(
136
25.7
/15
/6.7
/3-5
(9.1

5.7
q.0

/ST order  sthesm s

1438 1@ 2L
459 1422 i
L BN 5= Y - ¥=)
1677  /4$/ /96
/5Ls 14&/ 4
/Hes 1730 35
IY4 & 1436 /S
471 1424 47
/453 1933 2o
/403 JHH] 23
147/ 1445 24
1455 14495 /0
1455 9433 23
fotal/ /t%%;%
mean /@f%
doit

meén %o’? o

ax. ;,/fao//eﬂf

Ll il
187 i
20.9 ff/ézu

230 ATimi




Segment  star? erd Mdm;am grod/ont
fon ~Fllrm

/ 20 45/ /429 S22 2.0
2 135 [H30 [T / 0.7
3 475  |44s 1417 28 0.9

g Embarrass Buer (otershed!
*

leng b clevetion clevdtior efeid

“nd vt sheans
#tal len 977 T e

MEIm /wz;?% 27
medn g@q//ﬂnf g 0.9 ﬁﬁﬂw

M'g‘@émfg /0.0 ﬁ/ﬂm/

;M /e 4y s 203

I order  SHEsmas
/«%ﬁ #4 /4.2
gj/do/lwf 5 /.3 Wmo

;ka/nJ 410/ éﬁecmn /%iauz% ‘/é,?

/4') mean 7/’&4/\’/"7" -([f//m/t) = 2 7}’86/:%#5(*.’#%) ':'jwqber 075 J/Llfea/m_)

/é) ane. 7/64/@# Gﬁ//hﬂb) = 2 A clvatons Ft) = 2 s tvean lengths g,




FORM 7181-8 @ U.s.A.

LOWer

EFmbarr

ass River Watershed

P LS

AE

1 mile

IsT order
ond ord e
3rd order

M— —



- L OowER M BARKASS WER  WATERSHELD
§ﬂ~ s ent _ 1 s > ﬂ 3 ‘
S B ] ogm wme

’ ,-l&u@;i“ ‘ A.zmg ;

/ oY g.%5 ‘ 3¢.S5

2 ,
3 095 | F.5 St
y) 0.05 | 4.55 ol 345 X

s| /35 | 2.2Y ¥ 3rd order
oA

7

&

i

g.7 | Ind arder
0-55
L7
0.
lof 0.5%5
Il s
12} 305
13 7.3
14y /.7
1 79
il 075
/7‘} (45
5| 0
190 o015
2] 3.0
ul 1

2215 44 | [ wateshed streom lowgt
L0Y X

[starder - il Gl.8 mele




FORM 7181-8 @ u.s.A.

Partr.

r Wate

shed

/4

ac_ Riu
d

157

’

/J

 Seale. B = mile
}st order
e  dnd orde.
~  3vd orde-
— Ut order




%ﬁﬁ» y C/(gh River Werrshicd

\%‘* 5%94:«: cj::;am ele vahm ele vaz:: 8&%
)\ 0.85  I5/7 1497 Jo 235
2 0.25 | 1S90 1s5¢Y| =2 .6
3| /.1 /1560  15%% 16 (Y5
y 0.2 /573 /5585 1Y 76
5 JY5 /670 1536 90 L2/
¢ 0.55 163/ | /556 57 0 -0
N a1 /IST0 1555 /1 /5.7
& 0.7 /5§06 /559 2/ 306
9 (.55 /37 )S77 L6 @ 357
w| 085 | 1et3 | /577 3¢ 424
N 205 /1599 /59 25 /2.2
2 245 1599 /535 (! 2%9
3 2.% 1573 1536 36 /29
q 0.y /09 1599 10 2S5.©
s /¢ s | 1599 59 S56
W 115 1Lo7 /59§ q 7.8
17T 245 /1S77 157% 59 24/
g Hes 1550 ISl LY /3.&
M4 2l 520 1498 24 2§
w 085 /525 /495 33 38§
2 7.0 /slo 483 21 27
20 §.65 Jeo9 1493 /36 /%[,

3 37 /533 /439 94 @ =25.¢
2 0.35  IH4p 1439 > 5.6
25 04 idys 1953 2 50
M 1.§5  J¥9s 14993 12 &5
27 J.3 453 jdga / 3.3




N - Dutridee  Rver Uishershed
% segment  stard e grachest
|»9.,%~Hﬂ elewstion  clevation elewaton FHma
25 0.4 (%69 7 225
‘57 /559 SO 6.3
/57L Ora/ek 45796&;24 Y
Fota! /@ﬁa 5035 i
mean feng % . /7 e
@ /a;/faafwf 2504 Fimi
ane. ﬁfaa//fmf’ﬁ 22, % ﬁf‘fm
/ /-0 /549 5 &
2 &7 )ss0 3/ S Y
31 2.3 | /559 /6 43
4 6.4 /1577 50 24
5 935 /599 7> 7.7
Ll 1§ /Y% 3 44  24. 4
7 865 %43 g1 9.4

Ind  ppcder  steam S

Fotal /@W

mean A .
"hean /c;kadmnf
B
ane ‘%rczcl/ewf

354 e

g/ mc

9.1 Wm
& flmi




gﬁfkla%f Zve Ives Uk Fershed

g *» se‘rv"‘"”‘ﬁ stert chwﬁe gl diemt
) longth clevahan clevation elewhan +Hmd

/I 535 599 1526 29 5.4
2 3.05 1s27 520 7 =23

5/’6/ 0/’0/6// Szé’é’dm 5
fora/ /%; # 5.4 oni
mesn  long Fh 4.2 ani
mean ﬁraa/ lent” 385 Hrmi

AYE. 9/@0//9;77‘ 93 19‘47 o

[ At /536 /Y0/ /9 b2
L/’% Wder S Heorn,

grodont’ L2 1

9@% total  sheam /%57‘% //3.45

A)  meam 7raJ/mféf/mJ 2 gradients (Fttmi) < pumber of staams

'3) ave - ?VaJW (Wom) 5 A eleva ﬁan,s éﬁf“) S stream /e«nj%s pre)




. — — " - —

#/7

s1s @ us.
St Laus River Watershed

y
/ m esage: Bl
« NG —"/a v?l# /.5

3rcl ordep

= I
1 Seale Ya”3 | mile
N st order
| @nd order




se ent
I%a +bh

0.3
0-3
2.1
0.25
3.65
3.4
0.4
LS55
/.05
a.9
0. 15
o.9
o-7
.6
.95
075
/. &
-0
/.
.l
g.75

gLSf LO Ul/s

stawt

/550 /546
(595/  /5Y6
/1598 /S5¢
53 165/
LS /655
/705 /6t9
1699 /685
/17'8 /658
1700 /659
/709 (699
/1707 /762
/709 / 702
/683 /677
/682 479
1697 | [L7T
/657 /67
/b9 1659
(620  [585§&
/1S¢3 1592
/1512 /504
/109 /399
Hotal fergtt
Inein /W?ﬂ

éend

Chenge in gradient
elevahon elevation elevaher FHmi

e r

o /3. 3
S /¢.7
4o 0.0
A2 g0
/0 = I
39 |5
l/ A7-8
30 /7Y
// /0.5
/6 11/
5 233
7 /7.5
2 gt
3 5.0
/9 /24
// (47
/5 53
32 /60
2/ /7.5
g /3.3
/0 15.5%

% 7Z€/’\S /7€C/

/St order sHreom s
F3.E
» /] i
mean gfddﬁ%ﬂ‘f : /4.3
ave . 7@a’/w - e 4 flomn

i




4

5@7"\9""? start end  chomge i gracied
\E% lg/"'ﬁ’“" clkvstion eleration elev&g'l'law 84*’/%

\ /. /59 1505 3§  3%¢
2 2b s 1667 19 7.3
31 3.7 17060 1673 219 7.5
Y LSS k7 47 3 ¢ 39

od ordeyr sheam s
7/ /w;_,%é 595 i
e lena’h LD

ot ?/z»z//ﬁn/A 134 flme
Dol

ate. gma{wf > 0.3

/ 39.75 /73 /372 29/ 73

3 arder 55
/Wy% 3975 amA
%/@&{ entb 7.3 ﬂ/mzw

[ Y15 (/%61 | 137¥ | 27 | 4.5
Y7 crddey shrean,

/em;ﬁ% 415 m

?ya/na/ fo?‘a/ Strean /%3 b T6.6S ml.

tumrber of streams

.
——
-

/4) meam ﬁkda’fenf (ﬂf/m/ = 2 7#66//%7’5(7‘*@@/

5) M 9#&6//%)‘ ((W’M/ =5 A elvstons @) =— 5 sheam /Wj%{ (i)



FORM 7181-8 @ U.S5.A.

Lower

St Louiws Riv

West Two River

o e
ag. ot

D

st Two Rive r

&5

~a-u\ol on

Lower St. Lou

s fuver

b it |

Sea

Ist orde




;O_iagﬂ (SL_LOULS.  WATEESED
72;64 . Jﬁ 72,,«;# |
! 3,1/ 3.2
, /-d 2.5 _
o-b /.7 | bt o645
2] | | | 2545
/1.3 7.6 fd’f‘aﬂ l‘/fl‘adﬁh
I.35 253 K
16 Ird order
_ A
- 6.3
| LS
| 235
3.5
L O.(
1.9
| EEER
207 X |
Ind order

ZﬁT oA %
2 0.35 N
1 /.7 E
wl 1§

1 1.05




Lowegr St LouwlS  WHTERSHED

eymeont |

0.3s

/45
¥l oL
38y G2
34 1.9
371 2.2
awl /.2
3{1 Ools
Yol 2.0 |
‘Hﬂl .2 |
2 Oy
w3 2.4
Y 075
4t O.3s5
i 2.4
b B
4 0.9 , ‘

|

|

9l 2.5 _ _ | | | |
5<+ 0.75 S | waltershed sheam /mq‘fﬁ
&) 053 s1.8  fofa)
s 0. 103 ¥ | | qand T 1229

B

54 /.35

/st order




g&l Sy Hom %’6«/% Wetersper

segrmvent
‘7;17,;31
O preri Al
BRI |
Lot g
3'\d! Order

walershed sfreom, lomg¥h

| WW - 3,05



ass AW Dalajoum “ PL10

T E— —_ 4 — —— — —
|
] P DS S S— - — —— SRR B —
\
— e R e S— — = R e T = — — e e
e — | —_—r = == ) e = == =
- e — e = = S S s — ==
g - U S— S INa———— | . S O——
|
— e == I — — . | g
! - . - = > L = - = —
|
=== = = . = - | — "
|




5 AW Dalajouvm P

){:IS%W ,SW

ngth i ety
Jlr J3s %, — \ 7L pprermc |
Jor ] |2t e [
3
d

e J.l | I r,,7§’ W}
| | . 3.7 pgerisac ! B 7Y neas
5‘ 943 | N 04 paenm ] 3’0,0[5/,\?‘“

5.9 | 4.2  parriad , |
| 3.7 . | | I

q
o o1s | 13 - I
9 38 papriac | —\—M—— 1
/Ql 0%  pmeriac | QAJ ardei-._, | - ——t
iy 6% I , B 7
o 30 1 I N BN i ]

30 o7 | - | | N D R

[ A | - B I S )

168 éa'ci - PARTI AL |
54 pRerAy . . .

337 ) deZTL&;F - R
Sl PaRTIAL } o

2.4 panriay

watershed stresm /Qg‘;%
] [2-§5 el /M Afal fj’é’b— 1

2.6 ean | | I

Istorder |




’O‘OQ"\"Q\("‘CW\J

_/0.3 parnnt__

0.9 47140

0.9 X

0.6
3. T
o 4
g.45
0.l
a-s

§ Q.3 | enmrinL
7.8 Wl
(.09 1
|st order

2nd order

| walershed Sh@&m»kﬂ#‘

%mmd %/ 20,7 mC

WATERSIHELD




SOUTH OF DIVIOL

0535 paeniaL_

| U5y At |
oSl X

3d order

7 X | _:
Ist order And order

'  watershed stream '%gﬂ\
|

U cvone poter 07 nd |




Wa.ter

Hen

reelc

Watershd

U

i Scale ¥a”2 I mile
N Vst order
= dnd order
~=  Brd orde:
~— |Yth ordev




Warr fier (et At

§§ 56?4"\9‘“]_— A start end (lhdm?e m &rache/v\'f
g lem;t% ekwtion elevation cleveha, FHmdi

! 075 /443 /43) [ VA
2 OS5 1433 143y 2 /3.3
3 6.6 /519 /435 5 127
¢ 10 475 1435  Ho "0
S L0 /1393 1392 / /

bl 2.1 /440 1353 57 271/
7 0.4 27 Y16 17 H2.5
§ 0.35 1461 142y 37  105.7
907 1455 424 34 ygL
6| 2% 1Sty 117 o1 3¢
) 0.5 JHio 1902 5 /b
L 3.9 1960 140 5§ /5.3

/57 oty Steom S

Forta! /Tf%z;/f 0. /5 e

mean /%fv‘”h/ /7 m
weian ?kd//%f : 3/ 2 ,{f/m
auvt. ?MJ(WN‘ a4 ﬁ//f//fzw

4) mean gradleat @L/mw/ = Zgradient Fttmi) =number of streams

B) awe. gk&c//wf IYED Y. e/@u(azém S stram [engths (i)




g/@/é// Vien  (reek Wbrershes!

3
seqment  elart chonge v1  9radient
‘% 4 TZ':%% elevation ejeyoton eleviisjym ?{-r{mo

/ /2 H3 1419 /3 1O

2 3 435 199 4 7.2
3 39 /24 1385 3¢ 9.2
¢ .85 1Ho2 1385 14 7.4

nd ey SHEems
ot/ fenalh 0.75 o
eon  Senath 2.7 2l

wtom qradert! © 77 fltme
e g:@%%fﬁ 73 ff/mu/

/ 59 /Y17 1359 (O 0.2
> Y85 3§y 1359 29 & .0

I order  sthecn s
At/ /%f/z /0.75  _gud
Ve /p/n;%f 4 .Y i
tmesn graden’ | 5] fllmc

W-ymaﬁ%fﬁ £.3 /(f/f/m/v
/235 ;359 1359 O O

4" voer st#eams
/W[%% R.35 i
@fa&fmf ° 0 it

%VW fora/  stheam /%'57‘4 99.0 e




FORM 7181-8 @ W.S.A.

# 20

White £

ce Ki

e Wa

ershed

%.2

Z e

lst order
Ind ordew
3rd order

:_L._[L’LLL(?._J




YWhte ]%cgf 2 Ster (reck  Lbrteshed

* zs?mer)f start end € ?recﬁw‘?
N /w?% ckwhom ekvehon elewhon Ftlme

[ g2 bas 1560/ /657 /3.0

/&'7/7;«7% 52 2
?rgg//mf /3.0 ff/m




é M /tave #2 Tt Bioms abitebre fver Whtersied
& .5

start erof oho/nge h  grodient
w Io/na% elevation elevs elevahor, ’H://m,c

f 2.5 (00 /577 23 7.2
2 s 1S 1636 72 43.L
2 2 L7 163 3y 16D
S LY vy 16340 12 g6
5 32 )52 1636 16 /3.3
b 3.4 1620 (552 3% /.2
7S Jb6? 1See 103 13.%

/57 Guer €0 S
g /e@i/é 329 i

Wesr an//pm/ /i ¢ nd
are Z’dc/ W/?Z /4.9 %%b

I 15 /636 /4625 // &
AN O&5 | 136 | Mas | 1) | 129

p?na' orc/ 4 ,574/&9/1475
fo/q/ /Wﬁcﬂ% .65 e

mean /t%?;% /[3 A
Wi ?ra_cé(mf 7.5 %f/m»o

ant. ?Md/em‘ g3 ;M"W

[ W2 L2s /453 YV
S arder shcams
/én?/% (6.2 i

%@qf/&rﬁ‘ b 55 Wm

mbs of SHeams

o

= 7,/@5;4&,,,%5 AQ%%//

#) mea gradent (i)

67) at- 7/@0/@;'7% W/hw) = I A efevations FH + = srraam /c%y/%‘s AWy




DRAINAGE AREAS OF COPPER~NICKEL STUDY WATERSHEDS

U.S.G.S.

North of Laurentian Divide (Rainy River Drainage)

Code Subwatershed Name Drainage Area of Feeder Subwatersheds - Total Drainage through
Subwatershed km? (using code) Subwatershed km?
A Little Isabella 132 none 132
B . Isabella (il) 751 A 883
C Filson (f1) 27 none 27
D Keeley Creek (kcl) 29 none 29
E Stony (sr 5) 125 " none 125
F Stony (sr 4) 161 none 161
G Stony (sr 3) 180 F+E 466
H Stony (sr 2) 101 G+F+E 567
I Stony (sr 1) 65 H+G+F+E 632
J Unnamed Creek (bbl) 11 none 11
K Dunka (d2) 44 none 44
L Dunka (d1) 84 K 128
M Bear Island (bil) 177 none 177
N Shagawa (shl) 256 none 256
0 Kawishiwi (k6) 655 none 655
P Kawishiwi (k7) 236 LO+A+B+C 14742
Q Kawishiwi (k5) 262 P+50+A+B+C 25362
+D+HE+F+G+H
+I+JHKAL,
R Kawishiwi (k&) 66 Q+P+50+A+B 27792
+C+D+HE+F+G
+I+J+K+L+MH-H
S Kawishiwi (k3) 64 R+Q+P+0+A+ 3170
B+C+D+HE+F+
GHHHT+J+K+

L+M




Code

Subwatershed Name

North of Laurentian Divide _.ainy River Drainage)

Drainage Area of

Feeder Subwatersheds
(using code)

. Total Drainage through
Subwatershed km?

Kawishiwi (kl)

Subwatershed km?
' 63

S+R+Q+P+0
+A+B+C+D
+E+F4+GHH
+L+J+KHL
+HMHN

a) Drainage areas estimated because of North/South Kawishiwi River split.

3489

South of Laurentian Divide (Rainy River Drainage)

Code Subwatershed Name Drainage Area of Feeder Subwatersheds - Total Drainage through
Subwatérshed km? (using code) Subwatershed km?
U Embarrass (e2) 46 none 46
v Embarrass (el) 183 U 229
W Partridge (p5) 32 none 32
X Partridge (p4) 48 none 48
Y Partridge (p3) 47 none 47
z Partridge (p2) 1370 . TR 264P
1 - Partridge (pl) 71 ZA+YAX+W 335b
2 St. Louis (§13) 157 none 157
3 St. Louis (sl2) 86 2 243
4 St. Louis. (s11) 107 3424148 754°
+Z+Y+X+W
5 Whiteface (wfl) .24 none 24
6 Whiteface (wf2) 124 none 124
Fr Waterhen (wl) 118 none 118
8 Second Creek 69 none 69

b) Includes 13km? in watershed P-2 defined by U.S5.G.S. as noncontributing.




