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fn I976-77, the relationship 
betw

een abunclance of instream
 cover and

abundance of trout 
vras studied in 

Ë
rvo sections of the S

al-uon T
rout R

iver: 
(i)

approxim
ately 2km

 beginning 
100rn below

 D
arby B

end and extending upstream
. beyond

C
hrisÈ

y P
ool and (2) approxim

atel-y 2"6kn begÍnnieg about. 20ù¡. above S
heet R

oclc
F

all-s of the Low
er F

alls 
com

pl-ex and extending upseream
 to }fiddle F

alls. 
T

ha¿
study indicaÈ

ed that 
the variat.íon in 

abundance of trout 
betw

een l00u. "stations"
of the stream

 ivas prim
arily 

due to variation 
in 

am
ount of 

instream
 cover (B

nk
L977; E

nk and trIhite in prep,). 
T

his suggested that 
if 

nore cover rrere created
the trout 

population should expand to occupy it.
T

he prim
ary objective of the present study, conducied in 

È
he,secÈ

ion be-
tI.7eenLow

erandl"fidd1eF
a11s,istodeterm

ine
lgq-$"fg.-S

gygf. 
l,Iill 

the trout 
pop.tlãlîon it c=

À
àse ãn¿

 ¡iff 
the new

 habiË
ar ro

È
he sanie density as in 

the previously available 
cover, or w

ill 
som

e other f..rctor
such as lack of food, unfavorably lorv tem

perature' or devastating floods lÍrT
Ìit

the population so ít 
cannot?

T
he m

et.hod chosen to rapidil' 
and cheapJ-y increase cover *as "hinge-cuttingrl

of riparían 
(st,ream

side) brush. 
T

his involved saw
ing the stem

s part 
rüay

through, such that 
the tops lay in the rvat.er angled som

e¡vhat. do\ùnstream
 at 

the
edge of the channel w

hile rem
aining hinged to 

È
he stunps by a flexible 

band of
w

ood and bark.

A
nother obja-s¡iv* w

as t.o see w
heÈ

Ìrer riparian 
hinge-cutting 

rvould be
p¡¡LctÍcal as a habitaL 

" 
l^lould the cuttings not only be

effecË
ive as trout 

cover, but w
ouid they rem

ain in 
pla.ce long enough to be rvorth-

w
hile, 

and rvould Ë
hey be com

patible v¡ith the anglíng .uhey \"re;e to benefit 
as

a m
anagem

ent?

F
urther ol>

j ectives rùere to m
easure the rqays in rvhich the cuttings_ alter

t_lp_-Io:inr__l:_og_i&
4_rgqpgnlq or' Lhe strearn and to m

easure their 
p<

,rssible efiect
<

¡. tht'- actuatiå j!ye.!a"br*äS
 

w
hich f<

.¡rr¿
 the inajt-rr if

I^le anticipate 
that 

the inverÈ
ebrate population rnav j-ncrease in 

response to 
the

m
assive inÈ

roduction of li¡rbs 
and truigs r,-hich w

ill 
provide attachm

ent sites
and to nervly exposecl gravel beds i^rhich i.rill 

also be attactunent sites. 
B

efore
the cutting, 

tlre stream
bed covering in 

m
any parts of 

Ë
he study area r./as prim

arily
sand t'¡hich harbors few

 invertebrates 
because they cannot attach to the shifting

grains.



2

T
est cuttings 

of 
È

hree w
idely isolated 

clum
ps of alders in M

ay 1979 xe-
m

ained in place throughout the next year, cìespite tvro severe fl-oods and despite
w

inter 
icing. 

T
hey show

ed signs of 
im

proving channel form
 for 

Ë
rout by regu*

lating 
sedim

ent deposiË
ion. 

O
n the basís of this 

prelim
inary experience, lre

felt 
that 

m
ore nassive cutting 

w
ould be feasible 

ancl durable enough for 
a

several-year experim
ent. 

O
ur concern had been that 

m
any hinge-cut bushes

uight 
break loose during floods or be ripped arvay afË

er freezing inLo streaur-
side ice, 

then accum
ulat.e dorvnstre¡m

 and clog the channel. 
T

here has been.
no índication 

of 
Ë

his problern w
ith 

È
he test 

cuttings 
since Þ

fay 1979"
T

he basic approach Ín test.ing the effects 
of hinge-cutting 

i-s to 
com

pare
trout 

populations and streâm
 characË

eristics before and after 
the alteration,

as w
ell 

as to com
pare results 

betw
een rreat,ed and untreated (control) 

secË
ions

of stream
. 

I^lith resP
eet to study of effects 

on st,rearn invertebrates, 
w

e plan
to 

com
pare only betr¿

een treated and untreated sect.ionso as a before*and-aft.er
study w

ould be too cosË
ly"

A
s pre-treatm

ent inform
ation otl the t,rout populatíon, spríng and fall

electrofishing 
inventories 

existed from
 the 1976-77 study funded by rhe H

uron
M

ountain l^Iildlife 
F

oundation 
(H

M
[^¡F

) , as w
ell 

as a fall 
1979 inventory funded

by M
S

U
 and a spring 1980 inventory funded by H

l'fi{F
 under the present contract.

A
 just-com

pleted fall 
1980 trout 

populaÈ
ion inventory r+

hich closely follow
ed

the sum
m

er l9B
0 brush cutt.ing should also be considered as "pre-effect" 

dat.a,
since the trout 

population w
ould be unlikely 

Ë
o have responcled significantly 

in
only a m

onth or 
so.

S
om

e pre-treatm
ent or pre-effect 

data on the trout 
oopulaÈ

ion are presented
in T

able I 
and F

igure l. 
T

hese are provisional 
data based. on calculations

w
hich m

usË
 be rechecked. A

 gradual increase in 
populaË

íon of trout. larger 
È

han
7 inches (l78urn) m

ay be taking place, especially 
betw

een Lor+
er D

am
 and I'fiddle

F
alls 

(stations 
41-60, F

igure lC
). 

T
his m

ay be due to the com
bined effeccs of

no-kill 
regulations since 1975 and draw

dow
n of the dan sÍnce fall 

1978. T
he popu-

lation 
in 

the 5 sÈ
aÈ

ions (57en) im
m

ediately above the dam
 appears to have und.er-

gone a som
ew

hat m
ore m

arked upÈ
urn th¿

rn for 
the rvhole sectrlon (F

igure lB
) .

T
he average population of 7-inch-and-larger trout 

during the three 1979-80
esË

im
ates w

as 50%
 greaÈ

er È
han the average for 

the four 
1976-77 esti¡raË

es in
È

he five 
stations just 

above the dam
 (stations 

4I-45), w
hile the increase rüas

3L"/. for 
the entire 

section above the dam
 (stations 

41-60) arrd 327. for 
a larger

part of the study area (staE
ions 37-60) including four 

stations 
belorq the darn.

T
he four stations 

below
 the dam

 (37-40) appear to have undergone a 
437" increase

in trout 
larger 

than 7 inches, how
ever, íf 

the spring 1976 estÍm
ate of only

2 such trout 
in 

Ë
hat section is 

excluded as a possibly unrepresentative figure,
the increase is 

only 112. 
A

ll 
these figures 

m
ust be regarded rvith caution, 

as
our population estj¡raË

es m
ay not have been precise encugh to allow

 us to 
say

that 
m

any of 
them

 differ 
significantly. 

F
or exam

ple, in F
igure 1C

, Ë
he con-

fidence intervals 
for 

only the fal1 
1976 and spring 

1980 esti¡rates do not over-
ltP

, 
and hence rùe can conclude t.haL only those t\io estilÌlates differ 

signifi-
cantly. 

T
he confidence intervals 

for 
recent esli¡¡ates are narror¡er than for

early estim
ates due to 

im
provem

ents in our electrofishing 
equiprnent.

A
cÈ

ivity D
uring 1979-80

F
or the present study, a slightly 

larger 
study area betw

een S
heeÈ

 R
ock

and l"liddle F
al1s w

as used than in 
I976-77. 

W
e added t.hree stations 

to 
È

he



F
Íve tttreatm

ent sectÍonstt of 
tw

o staÈ
Íons each w

ere selected for 
hinge-

cutting 
so as to be separated by 3-station 

ttcontrol sections" w
hich are to 

rem
ain

uncuË
 (table 2 and F

igure 2). 
separate data on the trout 

populat.ion and on
stream

 m
easurem

ents are kept for 
each staÈ

ion. 
T

hus, if 
the hinge-eutÈ

ing has
effects 

on adjacenË
 staÈ

ions, the cenË
ral station 

of 
each control 

section m
ay

provide a m
ore unaffected com

parison.
D

uring m
id-June through lare 

A
ugusr: 1980, M

ark ultis 
(on H

M
trüF

 funds) and
an undergraduate helper, 

C
hristopher B

ennett (on M
S

u funds) did È
he hínge-

cuttíng 
and m

ade stream
 m

easurernents before and afterw
ar:d, as rvell u.* oút*irrirrg

som
e baseline data on stream

 invertebrat,e 
abund.ance and operating a conÈ

inuous
recordj.ng therm

om
eÈ

er for 
part of the suum

er"

R
esults

T
he resulrs 

of the physical m
easurem

ents durÍng 1980 (T
able 3) indic.ate

Lh¿
rt in the tre¿

rtm
ent sections, the hinge-cut,ting caused:

l. 
a narror'ring of the channel by 24"/" on Ë

he average (ll-352 
am

ong È
he

l0 stations 
of the 5 sections),

2' 
a 5'8"/" average j-ncrease in w

ater depth aE
 t,he deepest point in cross-

section duri.ng sutrurer low
 flow

,
3- 

a 25%
 average i-ncrease in v¡ater velocity 

above the deepest point
Ín cross-section during suÍurer low

 flow
, 

and
4 ' 

scouring of 
sand from

 the strearnbed by the increased current 
an¿

consequent uncoverj-ng of gravel beds w
hÍch should enhance trout 

sparvníng
habitat, 

as w
ell 

as increase habitat 
for 

stream
 invertebrates.

T
he latter 

effect 
is 

expected to progress for 
over

be great-ly influenced by springtÍm
e high \,ùater or other

T
he I9B

0 pre-treatm
ent m

easure'nents of 
am

ount of 
stream

kinds of 
sedim

ent r,¡i1r be follow
ed up rø

ith post*effect
spring 

1981.

I'/ith regard to 
im

rnediate effects 
of the hinge-cuttíng 

on angling, flycastÍng
from

 w
ithin 

the stream
 has been facÍlj-tated, 

w
hile r.rorm

-flshing from
 the Lank

has been greatly 
hindered. 

T
he pre-treatm

ent density of alders in m
ost parts

of the study area precluded flyfishing 
from

 the bank unless the flies 
r"¡eie

fished as \^roïm
s rvould be.

l'leasurem
ents of ínstrean cover for 

trout 
in all 

27 stations 
prior 

to hinge-
ctttting 

revealed that 
a¡nounts rvithin 

inctiviclu¿
r1 sE

ations had changed substantially
from

 July 
1976 rvhen rneasurecl for 

the previous study. 
S

om
e. sections containecl

m
ore cover than before and others less" 

T
he net 

change w
as a sm

all and probably
insignificant 

increase. 
T

he betw
een-station changes w

ere probably due prim
arily

to shifting 
of 

instream
 logs during floods. 

T
he m

easurem
ents of different 

kÍnds
of cover Iüere recorded separately, 

and this 
situation 

w
ill 

be analysed in 
m

ore
detail 

later.

doranstream
 end, Ë

aking in m
ore of

and enlarging the study area from
averaging slightly 

m
ore than 10ûm

Low
er D

am
, and 20 stations 

(Z
l8lm

)

3

the stream
 betw

een Low
er D

am
 and. S

heet R
ock

2.651kñì xo 2"872ktr, com
posed of 27 srations

each. 
S

even of the stations 
(69im

) lie 
below

are above the dam
"

six 
m

onÈ
hs and w

ill
floods during that tjm

e.
bed covered by varÍous

m
easurelnents in 

IaÈ
e
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P
lans for 

19B
l

E
lectrofishing 

for 
population estim

ates l¿
ill 

be m
ade during l"Iay and

S
eptem

ber t98r. 
D

uring the intervening sunner, ít 
is 

planned to station 
another

I'lsu graduate sË
udent at the Ives Lake quarters. 

T
he prÍm

ary task of 
the new

student w
ill 

be to undertake the com
parison of Ínvertãbrate populations 

betr¿
een

treatm
ent and control 

sections" 
M

onitoring of physical changes in the stream
w

ill 
also be continued. 

T
he invertebrate 

study should form
 the basis of 

a
m

asters degree thesis for 
the studenË

.
M

ark U
lÈ

is r¡ill- 
be analysing the 1980 data during the 1980-B

l school year
and, afÈ

er supervising the M
ay 198I electrofishing 

and physical m
easurem

ents and
analysing the resulË

s therefrom
, w

ill 
be com

pleting his m
asters thesís 

and
graduating in June or July.



T
able j

P
opulation estÍm

ates of w
ild

subsectÍons of rhe sar-rjv "i"-,
on the S

alm
on T

rout R
iver.

7 inches and larger 
Ín

F
a1ls and l"Iiddle F

a1ls

brook trout 
of

betw
een Low

er

T
he J/l¡¡*
below

Lol+
er D

am

T
he 570m
above

Low
er D

am

Last I615m
ä.rea up to
I{idd1e F

a1ls
T

otal
2556n

D
ate

(sta. 37-Ll\
ì=

-.-
N

o. 
N

o. /km
jr!g.- ¡t-¿

si
N

o. 
N

o./t*
lgqe. 46-60)
N

o " 
N

o. /km
{e¡e--:z-oo¿
19: 

N
o../k¡1

S
pring I976

F
all 

1976

S
pring I977

F
aII I977

2

36

15

31

5.3

102

40

B
3

3B

26

61

26

49

2-4

2B

45

103

B
9

96

119

40

35

37

46

22

15

35

15

79

3B

46

73

A
vg.I976-77

F
aIl 

1979

S
pring 19B

O

F
a1l t9B

0

21

36

29

24

57

t027B

65

22

2B

31

41

3B

49

54

72

59

72

90

5s

36

45

56

34

136

150

720

53

s9

47

102 
40

A
ng.I97g-B

O

C
hange betw

een
197 6-77
and 19 79-80

80
30

45
13s

53
72

5B
33

+
432**

+
501!

+
222

+
322

3:;:.i:;"il"*;t:r:.Í:;iri;:,,rr:'". 
beloi+

 rhe dam
. rhe pool cånnoË

 be sam
pled

change r¿
ould be only i4"r, if 

the sprin g 
1976 estim

ate rüere not Íncr_uded.



T
ab1e 2.

Lengths of treat
conrrol (uncut)'Î1^jlt"te*cut) 

and
srudy ;r;"-";;'lnl':'i""" 

or the
e S

alm
on T

rout R
iver.

IititIiiI¡¡I¡It

S
ection

num
bers

S
 tation

Lengths

T
reated

è
37_38

42-43

47-+
a

52--53

57_58

T
1

T
2

T
3

T
4

T
5

192

249

2A
7

261

228
?otal

length of treated sections
I 131

ci

c2

C
3

C
4

C
5

c6

C
ontrols

34_36

39_41

44_46

49_5 
1

s4_56

59-60

310

305*

334

3i0

2-87

195

T
otal

lengrh of
control 

secti.ons
17 4r

T
otal

length of
study area

2872

D
oes not

long just
include a deen .
¡.i.""rå";;";J:.t 

abour rom



T
abIe j.

S
tream

 dim
ensior

T
rour nirr". îJi::^ ""o.rvarer vel,

sum
m

er of 1980. 't"1^lnd .rtur";i:"ttv 
in tÏeatm

e
o r 

r h e "h ";; ;; : 
¡r" "",,,"n J; ; " . ï;5"._l "l* ":" ::ï,T

 :ft:i;ï: :å rå;.iirrT
;"

Its 
along the cenÈ

erlíne

S
ection

D
ate

A
t deepest

... 
ucepest p_oinqs. in 

cross sectÍons
A

r¡o J^--r 
A

V
g n¡.+

ll-
&

 station
lre 

Ë
"r

vg ü/ater
T

t 
37

3B

T
2 4243

T
3 474B

T
4 5253

?5 
57

5B

7 /22 
B

/6
7/22 

B
/6

6/25 
8/6

6/ze B
/ø

p." pgîT
-iïfo

7/4

7/4
B

/t
8/t

7 / 10 
s/7

7 / 10 
8/t

7/16 
s/B

7 /16 
8/a

10.70

I0.55

8.57

7 .05

6" 31

6. s4

7 .00

7 .24

6. 93

7.98

g "70 _Ig7.
B

"æ
 _242

7.62 *112
4 "95 _2s"Å

4.31 _32"Å
4 " 36 _æ

"/"

4 .54 _357,
6.24 _r4Z

5.44 _272
6.73 -lt"t

0" 63 
0.63 

oz
0 " 62 

0. 63 
+

27.

0. 45 
0 " 48 +

77.
o. 64 

0.68 
+

67"

0.72 
0.86 +

797
0.66 

o. 87 +
227"

0"51 
0.62 +

222
0.72 

0.72 
oz

0.70 
0.62 *ß

z
0. 59 

0. 56 
-:52

o "28 
0" 33 +

r8z
0.36 

0.36 
az

0. 30 
0. 36 +

20"Á

a ^ 26 
o.4r +

587"

4.32 
0.50 +

56"/"
0. 41 

0 . 46 +
r2"Á

0.36 
0.46 +

282
0. 30 

0.24 _202:

0.31 
0.42 +

352
0"36 

0.51 +
422

#es*r_O
ted

--___5_q{ D
iff

A
verages

_242
+

62:

-=
--

+
252
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