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ABSTRACT

Forty-eight surveyed stream-channel cross sections were established

along Redwood Creek, Humboldt County, California between 1973 and 1974.

Eighty-three cross sections were established at selected sites along

tributaries to Redwood Creek between 1974 and 1976. Eleven surveyed

stream channel cross sections were established in the Mill Creek drainage

basin, Del Norte County, California in the summer of 1974. All cross-

sections have been resurveyed at least annually since they were established.

All work was done in cooperation with the National Park Service.

Data tabulated in this report summarize changes at cross sections

since release of previous reports. Data from the Redwood Creek cross

sections are tabulated for the following periods: initiation of obser-

vation to summer 1978, summer 1975 to summer 1976, and summer 1977 to

summer 1978. Data from the Redwood Creek tributary cross sections are

tabulated for various periods between 1974 and 1978. Data from the

Mill Creek cross sections are presented for the period of summer of

1975 to summer 1978. Thirteen figures are included to aid in understanding

the tabulated data.

in
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GRAPHIC AND TABULAR SUMMARIES OF CHANGES IN

STREAM-CHANNEL CROSS SECTIONS BETWEEN 19 76 AND 1978

FOR REDWOOD CREEK AND SELECTED TRIBUTARIES, HUMBOLDT COUNTY,

AND MILL CREEK DEL NORTE COUNTY, CALIFORNIA

by

K. Michael Nolan

This report consists of graphs and tables summarizing recent changes

at 48 monumented stream-channel cross sections along Redwood Creek, at 83

similar sections along selected tributaries to Redwood Creek, and at 11

cross sections in the Mill Creek drainage basin.

All locations of cross sections are shown on planimetric maps of the

drainage basins (figs. 1 and 12). The locations of sections along Redwood

Creek are also shown on a longitudinal profile (fig. 2). Vertically exag-

gerated, repeated stream-channel cross-section profiles of 13 sections are

presented in Figures 3, 4, 11 and 13 to provide examples of the changes

summarized in Tables 2 through 6. Explanation of data in Tables 1 through

6 is presented in Figure 5.

Surveyed stream-channel cross sections along Redwood Creek and its

larger tributaries and in the Mill Creek basin are monumented with

4.0-ft (1.2-m) lengths of 3/8-inch (9.5-mm) steel bar or by reference marks

on concrete bridge abutments. Steel monuments were driven 3.0 to 3.5 ft

(0.9 to 1.1 m) into the ground and referenced to at least two other tri-

angulation points ( Emmet t, 1974). Triangulation was by tape and compass.

Relative altitudes were established by leveling. Three stream-channel

cross sections along Redwood Creek are located at cableways of stream-gaging

1



stations of the U.S. Geological Survey, and auxiliary data on stream-

channel geometry are obtained from cross sections made while measuring

stream discharge. Cross sections along smaller tributaries were determined

by using a surveying rod, or a tape and plumb bob, to measure the vertical

distance between the stream channel surface and a taut horizontal line

attached to fixed end points. Photographs and information on bedforms,

grain size of streambed material, and specific erosional and depositional

features were obtained while surveying, to assist in the interpretation of

any observed cross-sectional changes.

Two stream-channel cross sections reported here were installed along

lower Redwood Creek at the start of the 1973 water year by the National

Park Service; 40 additional cross sections along Redwood Creek were estab-

lished early in the 1974 water year; and the remaining six Redwood Creek

cross sections and the 11 cross sections in the Mill Creek drainage basin

were established late in the 1974 water year or early in the 1975 water

year by the U.S. Geological Survey. Tributary cross sections in the

Redwood Creek basin were established at various times between September 1974

and December 1976 by the U.S. Geological Survey.

Data on initial changes in stream-channel cross sections along

Redwood Creek and its tributaries were published by Nolan and others (1976)

and data on initial changes in stream-channel cross sections in the

Mill Creek basin were published by Iwatsubo and others (1976). Janda (1978)

and Nolan and Janda (1979) interpreted some of the published data. Data

reported here summarize changes in stream-channel configurations that have

occurred since the release of earlier reports.



References Cited

Emmet t, W. W. , 1974, Channel Changes: Geology, v. 2, no. 6, p. 271-272.

Iwatsubo, R. T. , Nolan, K. M. , Harden, D. R. , and Glysson, G. D., 1976,

Redwood National Park studies, data release number 2, Redwood Creek,

Humboldt County and Mill Creek, Del Norte County, California,

April 11, 1974 - September 30, 1975: U.S. Geological Survey

Open-file Report, 247 p.

Janda, R. J. , 1978, Summary of watershed conditions in the vicinity of

Redwood National Park, California: U.S. Geological Survey Open-file

Report 78-25, 82 p.

Nolan, K. M. , Harden, D. R. , and Janda, R. J., 1976, Graphic and tabular

summaries of recent changes in stream-channel cross sections for

Redwood Creek and selected tributaries, Humboldt County, California,

1976: U.S. Geological Survey Open-file Report 76-392, 24 p.

Nolan, K. M. , and Janda, R. J., 1979, Recent history of the main channel

of Redwood Creek, California ±n Guidebook for a field trip to observe

natural and management-related erosion in Franciscan terrane of

northwestern California: The Cordilleran Section, Geological Society

of America, San Jose, California, p. X-l through X-16.





-Oe St>

**t

z a:o E
CO

c
c o

< m .e c
z
< E

eg

3

-J B V V
a.
Xu

^J! 6 U

1
a;

o
o
|

£

i
1 I

<% ®

&

-a

c
•H
cn

to

-o

QJ

00
CO

c
•H
CO

oj

<U

u

O
o

0)

Cfi

0) <u

X.
4J

c
•H

c
o

o o
CD U-l

en

C
en o
w
O T3
>-i CD

a 3
C

.-I -H
OJ 4-1

c c
c o
CO o
J= •>-'

a
i

§
OJ

4-1

CO

o
o
-J

a)

3
00

X
<§>

-<te
'•*£>



<§> Jo

^J.

# '***<

£



JP

$

;j

c
•H
CD

Cfl

0)

60
CO

c
•H
CO

CD

CD

J-l

u

O
O

01

Pi

0)

4-1

cH
CO

c
o
•H
•P
CJ

CD

Cfi

CO

en

o

O

CD

c
c
CO

cj

l

e
CO

01
5-1

14-1

o

c
o
•H

-Si».^

CO

o
o

e
cu o
^ U

•H
Pn

-On

**/



SH313KH Nf 'iQIUUIV

c/j

ac

UJ
S
o

X
I-

O

a
ac

Ui

62 A5MH0IM 3J.V1S

X33M3 SMU1

to

a

AavdNnoe »«w Hinos ^ Si—

xsaaD loaiaa

3AOdO S33«i 1171

M3383 dOHiav'n

a a ao o oa o a

TJ- CD
CO a

c
ca

o •

o 1-1

CO 6 oj

co 43
cu g
M 3
4J C

CO CO
IT)

-a o

•U 4J

C coCM
in

3 cm

O 4J

oo S u
Tf

CM T3
O -H

3 w
*r O -Hf •H <U

4J J2

V
O >^o C/3

LU
H J3

_l 00 T3

2 3 0)

•H W
CO

Z 3 CO

e»j „ O OX J3 -H
r- CO T3
3J 3O ^ -H

CM S QJ
C> Z

O
ac
U.

<U CD

M w
CJ CO

T3 W
OO
CM

UJ
CJ
z
<

o s
o o
3 -H

1— T3 M
CO a) a

CM
a OS <D

en

CM
O CO

CO

<D O
O rH M
CM •H U

CM
o
U -

a co
CO CH O

CO -H
3 4J

•h a
CM -a cu

3 to

•r-» CO

00 CO

c o
O wCO
h4 U

1

1

Tf
ai

M
3
00
•H
Pn

133d Ni'sannnv



wniva Aavanaav 3Aoav
SU313W Nl 33NV1SI0 1V3lia3A

o S

CJ
z
LU
OC

wniva Aavanaav 3Aoav
Sd313W Nl 33NV1SIO "IV3lia3A

o
a.

u
z

LA UJ
en ac

>
<

CO
ac

<
Lf)

s
o
ac

S 5— <
i—

a

8s
a
IM

wniva Aavanaav 3A08V
133d Nl 33NV1SI0 1V3lia3A

wniva Aavaimav 3aosv
Sa313W Nl 33NV1SI0 "IV3lia3A

<l
wniva Aavanaav 3Aoav

1333 Nl 33NV1SIQ "IV3I1U3A

T5
G
CO

CO

G
o

CJ

CD

en

en

o
M
O

o>

0)

(-1

u

O
O
3
T3
01

erf

T3
01

0)

00
00
CO

a

>>H
i-H

CO

O

01

>

O

E
CO

01

S-i

4-J

CO

c
3
oQ
I

I

c-o

0)

M
3
00
•H
fa

<S
wniva Advanaav 3Aoav
1333 Nl 33NV1SI0 1V3lia3A



INIOd 33N3y3d3d AdVUllSUV 3A09V
S1J313W Nl 30NV1SIQ "IV3lia3A

INIOd 33N3d3d3« Aavail8aV 3A09V
S«313W Nl 33NV1SIQ !V3lia3A c/3 z

ac
UJ o

a H °- na LU LU «W
LT3 2 u

z z
UJ

UJ £«=

a
•f

u
z
< LU

ac

«2 > o

z ebo
5"m <

cc 2
° =x ac °

INIOd 33N3H333H AavailBaV 3A09V
133d Nl 33NV1SIO !V3lia3A

INIOd 33N3a3d3a AavUliadV 3A08V
Sa313W Nl 33NV1SIQ "IV3lia3A

lNiOd 33N3a3d3a Aavanaav 3Aoav
133d Nl 33NV1SIQ !V3lia3A

<3 <4
iNiod 33N3a3d3a Aavanaav 3Aoav

133d Nl 33NV1SI0 *IV3lia3A

1—
LU a O
LU Q. <r
U.

Z
ai

z
UJ ai co

Z
<

ac
UJ n CU

u. u-i 4J
LU
ac

CO CO

a >
ac CC 4J

—

i

< sr 13

< ac en J3
1— 1— 4Jz en

aa C cN
ac

ac
< O

•H

O 2 •U (J

X O u G
ac aj UJ

u. 03 S
0)

05 Lj

0} 3
O n
M CO

a CD

s

0̂) 3
CD O
M ^H
O U-i

s
T3 CO

O 1)

O S-i

3 4J
-0 aa

<y

pi e

-a u
<u 4^
4J
CO CU

u u
CD eg

00
00 en
co m
X —

^

<d CN

>*
iH c
rH
CO

O
•H <r
J_)

U c
a)

> •H
u

LW CJ

O
SO

3
0) en
•H Q
> O

s CJ

CO

CD u
M
u u_
a
a cfl

3 4J

CO

Q
1

1

P
1

a)

tj

3
00
•H
fe

10



J Wr L

—

^SSSS^

Land-surface profile at time of initial survey
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~" —" Land-surface profile at time of resurvey

Change in width associated with bank recession (erosion)

Change in width associated with deposition (lateral accretion)

Change in altitude of thalweg

Change in cross-sectional area associated with changing streambcd
altitude. Aa indicates aggradation. As indicates scour

Change in cross-sectional area associated with erosion or deposition
on streambanks. Ar indicates bank recession (erosion). Ad
indicates bank deposition

Figure 5.—Explanation of cross sectional changes shown in Tables 1-6 and

Figures 6-10.
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Table 1.—Bank to bank width of Redwood Creek stream channel at cross sections
as of the summer of 1978. These values were used Co calculate cross-
sectional area changes per foot of stream channel in figures 7 and 10.

Section Bank to Bank
Number Width (ft)

1 435.0

2 427.9

3 416.0

4 473.0

5 355.0

6 366.0

7 195.0

8 287.0

9 364.0

10 313.0

11 219.0

12 245.0

13 230.0

14 193.0

15 192.0

16 278.0

17 241.0

18 224.0

19 405.0

20 187.0

21 224.0

22 190.0

23 226.0

24 __

Section Bank to Bank
Number Width (ft)

25 143.0

26 150.0

27 212.0

28 294.0

29 215.0

30 120.0

31 82.0

32 113.0

32a 234.0

32b 321.0

33 135.0

34 221.0

34a 417.0

35 153.0

36 134.0

37 140.0

38 106.0

39 99.0

40 100.0

41 91.0

42 103.0

43 276.0

44 47.0

45 38.0

12
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ŝ<.

•J

a w
< J3

a
V

h
< 11 <
z

a: **

"" c
o Si

^1

Oz
jtf

1
a

c o -o
Ifl u & <
aa

3
*""

JE s •*;
OC

4J

ac X a <*-

H X
u =i ii

< u
3 a 3
Z OS *"»

w c
3

*"*

Bd
Uz
i

a
-3

U —
0)

3

<

a

c ^v
lij o "s»

X 4_t

< a Lu,

-1 < a
< ^j u U
z IX -j <
£ < X
f z c ^U o ^.

9 W
w Bd
i o

'.n z a
GO =

-3
C JC a <
X
U 3a

U 3
>*'

z c ^
4-1

id u a
U X OB

z S- V
< Q 'J U

< "J 3
u 3

Z
as s-'

c ^M o
u

Dd

Z go

1
*0
3

u a
a

w
B
00 'J -M

c -o u W
a 3 3 'J-

£ -
U -i u

£ — to
3

- <

r
"°

3 a c ^
11 - ^
u S LA

rtj fl «J
*-

— 4) -o
- u a
u u

a
00

|-< •<

u ^ u
"3 3
3 u O
IJ fib U
-« w to

-1 00 c
•< 01

> "H
3 —t "— M a

D H «
3d -
C W 00
a 00
£ •<
U

JJ

-1 c
. 31 U

> a
U <M 41
a o k
w 3
s a— 3)

a
z

3 u
S

tfl -4 £
a *• gM U 3
U 01 z

l a

o O
ao

o
o

ao
a
IB

1)

a
cu

73

ON

o
d

o
d

m 1 00 ao CO 00 CO ao ao GO 1 30
30 p-. ao r-H r-* i f^ 1 r^ 1 r-* cn r-. r^* p*. r«*

1 r^. en -^.
1 r*

1 1 CO r^. P-. *s, «m
1—.. m p- en -»*« o> r»- m r-*. en p*. en r^ r^. ~-^ sO ^-* >-i p-

i

—

i

m r^. CO <M "^ CM en in CH CN en cm r>- Csl rs. cm r^ CM en -^ O CM O fM >>^ CM
rv **•*. r-» \ vO "^ r*. --». p*» ^^ r-* "*^ ^»^, *•

—

1—„ —»^ •—

.

~*^ r*. O CM ^«^ CM — m —^
---. p-. "^ ^O cm \0 '— r-* "-*^ «o ^ O C* ^O (T> ^O O^ CT\ "^^ CM ^^ ^O -^ ^O -^. -C
a o 1—

v

O O a -*-t **„ **. O -^ o O OH r^ ^ H H ^H o> C^ o^ ^ sO —

1

—

H

—

*

13



1
u

ctj

r-l 00

C <T>

C r-l

(0

CJ o

-* D
u J=
01 u
u
U

iJ

-I
c

a
3 H
n w
j 3J

— J3

C
•-I '^

to

u c
3£

B ^
a ^i

A "3

a tH
-j

4J —

|

il =
^ T^

^
f**

4) ^w
u d ^
v - a -o

Z 1« «
.c »•

u <

= ^
o •-4

J> u-
< us

i
41

U
< V •<

z
a. ^—

'

M c
o ^

UJ
o
z

JX
1

B
e o ^
a u 04 <a 41

u
Q

j: C
DC O

w
06 X <Ji

H CO

fcl a 41

< U u
2 01 3
Z

oo **-

'

h« c
O

"^

u u
u -> '—

z
X GB

O "3
u 3

<

Q

= ,-v

u O *n)

00 *J

<
3)

m

_) < Ol

< ad u
z 00 Ol <
3 < cs

i- z c ^
U o r*
s u
cn 3J 4J

1 (J)

00 Z BB

m X
-o

s j: - <^

u
u
&

z c ^
3

4-1

u 4> en >*-

o X ®
z (- V
< U Q 'j u
X < 01 3
u 3

Z
ae w
c ^.

w
w

Bd >*-.

c^

|
U3

-3
a 3

G yQ
T
C
00 41 N
c -o u i-i

n 3 3 -*-

.n u
U -H u

.C —
cn

5
*J <
3 -O

4) c
-0 03
u - -NJ

~ = u bJ

ro rc fl
—t cy •o
CJ u <0

O u u
leg en
10

00
00 5

K < ^^

4) ^ UO 3sua
U fib o— ^ «)
u— oo e
< «i a

3 **

5 a n
— -a

4» H fl
00 U
c - oo
• OH
j: <
->

U
-4 C
J S
b •» «
01 u
4J 3
c a— a

41

X

e t«

m o ai

a t( ju §
M O 3
u «i as

(.0

o
o

XI

a

o
d

i +

o o

cn ao

O O

o o
CN CN

00 <T
C
C8 O

o o

in

DO

o

co XI

1

r^.

i

—

r^

O ^^ o
cn CN o CN
r^ "-», CN --*,

^^ vO ^^ *o
C o

s£> LO l/"i

O

co
co

vO '— vO
o o

I

u



-1"
« Hu ao ^
c c «

BE <0 «• 01
.c >-

u <
- ^
3 •«*

—

<

a
< JS ~
i

V
u

< <y <
z
x ^—

*

"~" c
SJ

Id
u «- **

'

M B
C o -a
(1 u a. <
BO

s
w

x c *—

-

OC

00 X 10

s- a)

3 at

< u
3 OJ 3
z

OS ^*

** c
a

""*

M 4-*

uz
5 TJ
u a. 3

5

a

c
*J

=0 4J

< CO

3)

J < 41

< u u
z OS O <

< 00"

6" z S ^
U O NO

Q i-1

j-. Dd U-l

t u
c/5 z 03

03
2

o
c JO a. <
u

c
to

ca

u
3

>w'

z B ,-*.

a
w

u OJ a u-t

u s 2)

z f- «
<s o 'j L-

= < OJ 3
u 3

z
X %-

'

= ^— o
u

Ul

CJz B

1 a.
a
3

u

SB '

e
Qfi 1)

c -o u *-i

to" 3 3 —
£ u
U -x u

Ul
3

u <
5 •"

V a
-a oa a

- ^
- = u u
a to <0

-H 0) •o
(J U «

" M
01 S/3 00

00 2
< < ***

91 -« u
•O 3
3 u
u Eh U
-« w UJ
Idm m a< 4) O

3 -rt

m a to

j: -o
u H to

00 u
C M 00
m 00
X <n

u
-« B
fQ 1J

> a
u <u «
• Ob
w 3
s <oM 4

<U

X

c u01

U II z
cn

30

+

a
o

3
u-l

a
a

ai

00
-3

a

a

oo 00 OO oo 00 00 ~3- XI
1 1 r~ m

1 r» 1 r^ 1 i-» r^-

r^

—

M ON f> ON ^ a r") S0 <—t -o nl \0 r—t t>J

r~ r-* — J r-» ~^ r^ 1— ^^
^-^ ^ -^ -o ^^ vO >. ^ -^ ^D ">. vO —

„

>n
O o O o o O CN|

-n X
r— P^

lO -J
—

H

*"«^

"** -0

15



H oo
V r^
a CTv

C rH
!0

JS IM
o

i
M

Si
M 01

<u J=
01 <-l

u
u o

u
a
a c

s H
-i t-i

<u 03

aa >
M

u 1)

a CD

u J=

a* IM

0)

<u c
DO o
c H
eg U
- <a

u H
i-i

u H
0) Cz •W

1

CM

<u

H
-O
0)

H

,-s

*n
W

0) «*-

u efl ,*-*

U C C <fl

Z El -< V

6 <

C
*i

4-1

.0

< Jl

1
31 "3

< <:

M c
3 -•*

UJ

Uz
M I

B
c O a
n U a <a 01Q
x S
DC O

u
M X Ul u-

t- 01

u a u
< U

3 V 3

"" S ^^

u U
'_; —
2
§

'Ji

o T3
u a 3

<

a

a ^.
u Nf

IX 4-1

<
a)

*-

J < 1)

< LJ U M
z X. U <
o < CB

H z B
U -<
UJ w
W3 u w itat

1 o
V» z IS

e/1

c J* X c 5
a.
u 3

CO

u
£

N-'

z c

U
u at 31 <m

o X
z (- 41

< a b
< 01 3

u 3
Z
K w
CM

u
Hi —

s---

ul

i
S
a. 3

G at

9
c
ao at •^

c -o u u
n 3 3
£. "
U "H

in
3

U <
3 -o

V e
"3 03 a
41 N
~ E u u
(0 (0 i»

_4 41 a
0)

"*"*

O u M

l"
90

5K < ^^

41 fs MO 3sueuk II* w U)
w— » c
< -J 3

3 -H
= —' —
•^ a *

•j C a
ao uCu M
q O OS
.= <
<->

id
-i a

I

ca at

> a
U IM 41
« w
*J 3
c •
— «

91

z

c u
b g I
yi -i .a
u 9

M U 3
U SI z

1
eg

+ +

00

(U

•a o

00
p^

o o o O O o o O d

oo I 00 00
1

oo
I

CO
1

CO 1

1

co
i

CO
r^ r^- 1

—

O r^ m r^ PI r^ 00 --T r^ <r r~.

1 ^ c»l I r^ r^

—

i

—

<r r- r»- ^*^
in r^ O o *^. O ^. VT *—

,

O r^ -^ ^>^ m ^ ro
n tN —

,

m m m r~ m r^ cm r^ i—

i

-v, a\ CM o CM O
r*» p^ r^ ^ ^ <-^ ^^ -H oo -~~. O o ~-
"»*. m ^^ m —

^

i/-i -

—

tn -~- ut — r^ ^ vO oo ~- oo
o O O O O O o o o

16



saaiawNi

133d Nl '93M1VH1 dO 3001111* 3AI1V13« Ml 33NVH3

o

133d 3«Vn0SNI

i i

SH313W 3HVPI0S Nl 'V3BV 1VN0I133SSS0H3 Nl 39NVH0

3
o
•H CU

4-1 > CU

CO CO <U

•H ,3 M
W JZ
•H 03 4-1

c w
•h- c a»

•H ,3
£" O U
o a-
u 00

14-4 fl C
O -H

Dl'H N
C 4J -H
O CO H

s H > O
4-J V4 CO
CJ CU 0)

cu en 4-i

en .a co

O CJ

en

en H 3
O CO -H

CO

el

at

cr

ing

actu

reader

3 C 4-1 0)

3 O .3
CO CU 4-1

j2 a
CJ 3 4J

GO o en

-J
co en

? cu en en

a z S-i CU CO
«*•

4-> 3
» IB-H OX iH 4-1

t— X3
<u cu ca

s 4)X 3MHO
? C_3 A
o en

ae TJ •

u. O 00 cu

O r^ s-i

'_) 3 c^ co

^ -O rH
<f cu en

h- fid M-l cu

co o 3
a

n

the

mmer

se

li

•H 3 CU •

en jr T3
en 4-i H
0) CU >1
oo.3 .« CO

3 4-1 DO u
co 3 4-1

-C O "H !-iOWC
CO a

4_) c cu

cu o 6 cO

oo 3 -H 4-J

4-1 H CO

4-4 CO CO TJ
O > CJ

5-i i-t <4-l

>, cu en o
M en >>
co .a .3 en

E o a cu

3

E
3 Uj o >>

9
>

CO o C
I

4-1

SO

CU

M
3
oo

17



d313W U3d SH313W 3HVnDS Nl 'H10IM 13NNVH0 30

H313W a 3d V3HV 1VNOI133S-SSOa3 03aWV3aiS Nl 39NVH0

oo -

o o

x 55
i-
=}O
s
s S
o
oc
u.

uj ao «»
z
<
I-
C/3

Q on

a
«r X

3
O

« O
ac

u
z
<

a

o

1003 H3d 1333 3«VnOS Nl H10IM 13NNVH0 30

1003 H3d V3HV 1VNOI133S-SSO«0 038WV3aiS Nl 30NVH0

Xi
u
T3 en

•h m j)

3 c -u
•h eg

i—

i

H <J

0) -H
C «)T3
C X G
to H n
U

IW CO
o r-N

4-1 ^
o
O 4-<

iw O

^ )-l

o> o>

°"
I

oi en

c
C cu

03 X
J3 4-i

0) C
M O
4-1 -H
co aj

COa >
cu u
01 01

M co

U 43
O

73
O 4-1

O O

01 o
cm -h

4J
0J CO

X -H
4J 4-1

H
C C

co 6
0) o
00 Vj

C 4-1

co

X! CO

cj C
O

4J -H
01 4-1

c o
0)

4-4 CO

o
CO

>> co

u o
03 S-i

i °
3 4-1

en ca

I

I

c
5 •

O H
X 01

co C
c

0) cfl

U X
co a

« e
3 cO

X 0)

u
00 4J
C (0

H
c ^
CO (U

01 Ol

B HoH
CO T3
o o
•H O
co S
>>T3
X 0)

a pi

o 0)

c x
4-1

Ol

> 00
CO CX o

r-

1

CO crj

C

a
CO Ol

cj

00 c
G Ol

•H 3
4-1 CT
a o>

01 CO

c
C 0)

O X
O 4-1

01

M
3
oo
•H
&4

18



^
(N

v —
u e s *
Z H -< 41

£ *
U <

- ^-v

3 srf

u
J3 -t-

<< U)

3
U

u
< D <
_ tx

~
SJ

jj
<J —
z.

M =
(0

C o T>
fl u a. <

u

-C
oe

a
a

1•w
H X a

H 01

3 CU

•< U hi

3 01 3

H
a
^

Id w
-
z
= o T3
o 3

2

a

c
o v

as T*
< 3

33

_; < y
< DO u u
z X 01 <
o < X
p z c ^
u >-< •^

td U
!/> H kj

1 u •-*

V) z X
W3

5
o -a

M Si <
c

S3

CJ
2

""'

z c >~.

u X. 01

u X vi

z r- <u

< O <J u
< 0) 3

u 3
Z
X w
c ^-s

"
u

M u
U

•a
3

u

SB
e
00 01

C -3 Id w
13 3 3 '4-1

JZ u
u —

IJ V)
3~ <

s
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Figure 13.—Downstream view of vertically exaggerated Mill Creek cross
sections 1, 3a, and 9.
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