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Beaver Dam Locations and Their Effects on Distribution and
Abundance of Coho Salmon Fry in Two Coastal Oregon Streams

Abstract
I ] ca l . . ( . - iAhr .anad.n . \ ' l l danrsa ld rohos :L ]mon lon l lh r lchusk isu tch \ tn

O.rson streams ni 1981. Our inirial sprnrs sunel ,,i I9 kd of strean lound onlr on. dan still cornplere !1r,,. {int,ir. B-! aurLunn.

the number of ilanrs harl i|fteased ro l. I an(l l 2 per km on rhr: |{,) str.!ms. Bealer drms intrcasrrl sur.ner pool hlbirlr i

ro 1.1 percenr orcr rrnrndified conrtirions. dlthrrrgh dersitr of coho (pcr rn'2 ard rnr) was similar annng pool trpes. beurer prnrls

$ere larser an,l (r),,railied more coho ft\ Lhrr non bearer poolsr thus. bearer increased relrins hrbitat lor coho durins rhi, l!L(l

surrner to* llor. Ria\.r represenr o low cost t,n)l desening morc ronsirleration for stream rchabil;tatn,n proiects.

lntroduction

Although there is cvidcnce that coho salmon fry

use bcarcr ponds as rearing habitat in the Oregon

Cascade l{ountains (Ererest and Scdcl l  l98i:};

E\.erest et cl .  1985) and in southcastern ALaska
(Sanncr 1987). beavcr general l l  have becn con-
sidered detrimcntal to salmonid populalions. Dams
havc Leen vie$'ed as barriers to migration and so
havc bccn rernoved (Saller 1935a.b. Bradt I947.
Patterson 1950. Reid 1952. Xlarston and Jong
1978. Nlarston and Dcming 1979). Xluch is knotn
about the gencral effect ol beaver on r ivers and

streams (\aiman et al.  1986)- but l i t t le reserach
has been done in thc Nolthwest. espccial l l  in the

Orcgon Coast Range. Thc impact ol beaver darns
on -shearns and their lish populations rnav be cliffer'-

ent in the ( loast l lange relat ive to that in the Cas-
cadc ! lountains or southcaslern Alask:r becaust:

ofdif ferences in cl inrale. lopographv, l ;resl l lpes,
and forcsl managernent. )Iost beaver dams in

coastal Oregon st lcams are ephemeral, bcing
s'ashed out in heavv *,inter storms and rebuilt the
nc'\L sumrner ( l lascr ei dl.  l981). Thus. appl ica-
bi l i tv of erisLing lesearch on bearer-f ish intcrac
tions to thc Orcgon Coast Rangc is un(ertarn.

Oul objectircs in this studl r'crc lo identih'

ch l r J r l r r i : t i ,  -  a - -o . i r t " , l  r '  i t h  d . rm  l n r -a t i on  rn  t s ,  '

coastal Oregon st lcams and to assess thc clfecL o1

stream modif icat ion b1- bcavcr rJams on the ren_
ing habitat of coho salmon.

Study Sites
' Ihe 

t$o studv stfearns in the ccnlral Oregon ( ioa'. t

Rangc. Crrmmins Creck and Cape ( ireek (Figurc

l). are underllin b-v basalt and flort directlr- into
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Figure L Lo(iaLi,r ol the !tud"- sirr\. r,ain Cafe (ieel'. aDd

Cummins  ( l rce l ,  Oregon.

the Pacilic Ocean. Both are tithin the Picea rtlr:h-
easrls Zonc (Franklin and D-vrncss l97iJ) in t'hich

rnean minimum ternperaturc in January is 0 2.5 tC

and mean maiimum lemperalure in Jul,-v is

2O-25'C. Thc zone rer:eives 200-300 crn ot

precipitalion -"-earlv. most oflhich falls as rain liom

OcLober through N'lay.

Cumm ns Creek

Cummins Creek is a fourth-orclcr l l -km stream

draining a latershecl cncompassing 2.100 ha in



a lrel l is clrainage pattern (Lhe ma;n channcl being
l id by snal l  tr ibLrtarics that intersect i t  at appr{)x;-
matdy right angles). Avelage activr: channel lidth
is the sumrnel is il rn. and avcrage gradient is l3
percenl over thr: sampled length. The pool:r i l ' f l t :
rat io is ncarlv 4:5; surnmeldischargc ncar the
mouth averages 0.28 m'/s. 1he l loodplain is rvidc,
5 to 50 m. and the stream is oftcn braiclccl. Spar""n-
i r ' p  9 r ru l .  r ,  r r r i r r g  hc l ' i t a t .  a r l l  r , l r r u t i ,  m r ,  r u i n -
vcrtebrate production rverc juclElcd excellent for
juveni le salmonids bv \ ' larston and Deming (1979).
Gravcl bars dorninate the channel and alc usualh'
associated uith large rroorlv delrr is. ' Ihere are
sevrral log jams, and the upper rrachcs of the
stream are slruclurod rdth log steps. The basin is
rnodcratelv stable. although clcbris slides do oc-
cur in undislurbcd areas.

Exc ept for lhe lowcr 0.,1 km. the later-qhed is
managed bv thc L.S. Forest Service as a t ' i lc lcr-
ness area. Hence. Curnmins Creek is in an olcl-
gro*th watershcd c:<cept for lbree srnal l  cleafcuts
(adjacent to a Lotal 350 m of stream) crealed in
l q ; ; .  1 ( )63 .  r n r l  l oo r . t r 7 .  O re r - r . r r  r , y ,  t r r t i on
consists of led aldcr (,4lnrrs ru6ra). Sitka sprucc
\Pit:ea sitchetsis). and Douglas-fi r (.Pseudotsuga

rnenziesii); rr'eslern redccdar (Thuja plicattLl and
rteslern hernlock (Tsuga heterophyLkt) beurme
mor-c abundant in the upper reachcs. finderstory
legetation is mainly s alal (Gaubheia shaLlon\ and
salmonberry (Ruhu.s spectobilis).

Cape Creek

The main stem of (lape Creek is a fifth-orcler
15.3-km stream that t l rains a latersreo encom-
passing 3,292 ha in a dendrit ic stream puttcln,
t i th three major tr ibuta es. 

' fhe 
alerage slream

tidth is 4 m. and thc averagc gradient is 3 4 per-
cenl o!er lhr samplcd length. The pool:r i I f le r.r t io
is 3:,1; summer discharge ncar lhc mouth a\.erages
I. l l  m3/s.

Ntore than 70 percent of thc $,atershed has
been loggcd since 1948. generall,v rvithout main-
taining anv maturc forest bullir strips along
strcams. ln addit ion. the loter ]  9 km ofthe main
stem was rnincd for grar.el in the late 1950's. Thc
: t r r ' : rm  h r<  l L , r , g  - t r c t . he -  , l . r , , i , l  , , i  l r rF "  u rg . rn i ,
, l eb r i "  bu t  i -  1 ,un ,  t u . r t . , l  L r  l . r r ge  r l eb r i -  j am-  " *
tabl ished by mass $asting lrom hi l lside clearcuts
and midslope roads or bv logging dcbris. ' fhere
is little opportunitv for a stead,v addiLion of lurgc
organic debris to the stream as most ofthe stream-

side overstory vc€ictation is yorrng aldel that has
regeneraled altcr clcalcuttin€l. Sitka spuce. west-
crn redcedar. f)ougla-s-fir. and rvcstcrn hemlock are
aLso plesent- Thc undcrstorv is mainlr, salrnonbcrr "-
and thimbleberrv (Rubus panl,florus).

Methods

S'e srrrvcvccl the lot'er 7-B knr of each strcam (to
the upl)er l imit of coho distr ibution) for bcaver
rlams and lbr coho salrnon use in April-l'lav and
Sep t " rn l , - r , ' f  I ' 187 .  t r  e  d i \ i J "d  rh .  : r rFJm in ru
natural habitat units (reaches) and classiiied each
as pool. r'ifflc. or;{ide (HanLin ancl Reer.cs 19BB).
t lren visrral ly esl imated thei l  average length. width.
and depth. Elerv tenth unit l tas measured to pro-
vidc a correction faclor ftrl thc visual estimates.
Correctiorrs rrcrc applied in the mathernatical anal-
vsis. Dcfinitions of the habiLat units, frorn Bisson
er al. (1982), are based on occurrences during high
$ater flo$ as lbllows:

P,nl-.i ore! (inclLldnB bea\.r po,nls) thd s scoufed

Ri f f l . -an  ar i .a  01  ( lepos i r ion

Cftie an area in *hirh n,iLhcr drlrcsltion nor scour
ing o.curs

Because thc volume of the stleams decrcusccl
substantiall,v iiom high water;n the spring to lo\r
$,ater in the lall, a rclativc measure (perr:ent vol-
ume) ofthc stream in each habitat typc t 'as used
in cornparing results ofthe spring and fal l  suncvs.

{ .  1 ' h r . i ca l  r . r r i r l ' l c -  s ,  n , . r J l r  p l . r r  an  im1 'o r -
tant part in dctcrmining dam location (Slough and
Sadloir 1977, Hot'ard and Larson 1985, Beier
and Barrett I9B7) and as thc,v ma,v be irnportant
lo fish populations, $e also exarnined geomorphol
og]- and vegetation. Habitat features potentiallv im-
por-tant to beaver darn u)nstruction \r.ere measured
along i30-m transccts on each side of the strcam
at cach dam site (n : 16) and at sites located at
random disLances from thc stream moulh buL morc
than 100 rrr from beaver acti , , i tv. Variablcs mea-
sur-ccl n'cre: proximit,v Lo 1og jams. dcbris slides,
and tr ibutarics; bank slope along a 30-m transect
pcrpendicular '  Lo each st lcant; strean gradient;
stream \ridth and depth; and cover b-v Ioodv plant
taxa of the understory ( lcss than 2 m tal l) ,  mid-
sloN (2- 10 m tr l) .  and oversLorv (greatcr than 10
rn tall). Nonparametric cliscriminant analysis the
k nearest neighbor mthod. PROC DISCRINI
meLhod = NPAIT (SAS InstiLute. Inc.. 1987)-
lr'as used to ;dentifv habitat leatures that best sepr-
ratcd dam sites from landom unused sites.

l lcavcr-CohoRelationships 2I9



Divers counted coho salmon fry in each habi-
tat unit in the fall b;- the method dcscribcd bv
Hankin ancl Rccvcs ( l9BB). Other l ish species
vclc not counted. Number offry per pool and den-
sit ies $ere calculated as the sum o[ thc product
of haliitat-specific dcnsitics ancl habitat frequen-
cies. Student's /- tesl$,as used to compare thc total
numbcr ofcoho frr' in bear.er and non-beaver pools
ancl the densiLv of f ish in pools l i th the density
in glidcs and lil}les.

Results and Discussion

Beaver Dams

In the spring. Cummins Creek had no beaver dams
and Cape Crcek onlv onc. Casual obsen'ation
sholed that dam conslruct ion began in latc Junc,
althoLrgh rnost constr-uction rlas donc in Jul,v and
August. Wc obsened nei l  dams being started as
late as September. In the fall. u,e locatcd cight
dams (l  .2 dams/km) on Cummins Creek and eight
(1.1 dams/km) on Cape Creek. low densit ics in
comparison vith those found b,v Naiman et al.
(1986) in Quebec, Canada (8.6-16.0 dams/km).

The mean sideslope was significantly diffcrent
(P < 0.05) on uscd sitcs (dams) and umrsed siles
on Cape Creek. the lblrner having a Jorvcr slope
(10 .50h .  SD  :  2 .8  ve rsus  24 .810 .  SD  =  6 .7 ) .
S1 "p . -  " f  u " "d  e r ' d  u r r r r . eJ  . i l e .  . n  ( . ummins  r re r r
not significantlv differcnt, thc mean sideslopes be-
ing almost identical (9.20i and t't.3o6, r'espettivcJ,v).
The diffcrenccs may bc largclv a consequence of
thc geornorphological dillirence between the two
streams. Nonetheless, the sideslope on uscd sites
rvas similar on both crccks, approxirnately I0
degrees. Cummins Creek has a l ider '  f lood plain,
so ncithcr uscd nor unused areas are steep.

The tendencv of bearer to avoid steep bank
slopes has been shorvn in hvo other rrestern studies
that have examined this variable (Beier and Barrett
1987, McComb et al.. 1990) and ma;- be a gencml
weslern behavior. In contrast, in thc Sl idvest,
Aich et al. (I983) fbund that beaver selected slccp
banks.

Because the sample size was small. the model
for discriminant analvsis of physical and vcgeta-
t i , , r r  r r r i . r h l , s  im l ' ud . rn l  l o  d rm  l oca l i on  i .  no t
presented here. However. the resLl l ts are at least
indicative of relat ionships and so havc somc usc.
Proximity to lo€iiams, tributaries. and debris slides
accounled fcrr 52 percent of thc modcl variation.
indicating the imponance ol pre-exisling struetures

to the location oI dams. The dams frcquentlv vere
built on or in front ol logjams, or on large wood
in the stream channcl. Thrcc vegetation variables
accountcd for an aclditional 23 percent of the var-
iation. Ilidstory and overstorv conifer covcl had
a negalive associat ion nhi lc midstory vine maple

lAcer circinatum) rr'as positively associated.

The percent volume oI streams in non-bear.er
pools in the spring and lall sun'evs was fairlv con-
stant (Figure 2); hor,rever. bcar.ct pools added 7
perccnt morc habitat in Cummins ( lreek and L4
pcrcent more in Cape ( ireek- 12 percent and 22
percent of Lhe toLal fa]] pool volume, r'espectivel,v.
Beaver ponds. on average. \{ere from il to ,l timcs
larger than pools formed by other means (Figure

3). Some beaver dams enlarged pr-esent pools! of-
ten at thc expense of riffle or gJide habitat. Other
dams created pool habitat from riflles or glicles.

SPNLNG FALL SPFING FALL

CUIVMINS CREEK CAPE CFEEK

Figure 2. (ihanges ir thc p.r..nL!g(i ol sLr(am lolume in pool

habitat in Cunrnnrs ard (la1rr Crc(ks. 198?. ln (he

spring suner, no beaver lionds $.n, frc{nL !L Cum
mins Creek, and orl\ oD. snrall h,avr:r pord ar Cape

F- sh-beaver lnteract ons

Thc total coho salmon counts of Cape ancl Cum-
mins Creeks lere 8,767 and 3.2tr37. respectivcly
(T.rbl.  l ) .  Coh., sJmurr fn r, .r" 2 t ime- more
abundant in pools than in glides and 40 times more
abundant in pools than irr riffles, which supports

22O T ciJh,' l t-tsrrrnr-r, Hihb-. en,l \ ' l"Comlr
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l isur 3. X'lean rolune ard rugi:s lirr bearer ponds ard non-
bearer pools. Cummils and Cape Creek. fail 19B7.
Nrmbef of pools ald stanrlard error are shorn.

the conclusion thal thc fry are typicallv lcrund in
pools (Bisson et al.  I982, Sedell  er ol.  l9B4). We
also {ound that coho distribution terminated up-
stream at a lar€ie logjam on Cummins Creek, ancl
that $,here Capc Creek became verv small. bea-
ver dams wcre not associated with the upstream
limit of the coho. The uppcr limit oi coho on Capc
Creek appeared to bc assor: ialed wilh a continued

dimimrtion of stream l'idth and an rncrease rn
stream gradient.

The rncan numbcr of coho fry in bear.cr ponds
was lhrec t imes the mear numbcr in non-bear,er
pools, although the variancc t'as too high to bc
statisticallv significant (Table 2). Densit,v of coho
fry b,v area anrl rolumc did not dilfer in beavcr
ponds and non-bea\.er poois; thus, i t  appears that
the liv use the habitat created bv beavcr in these
- t r eam- .  Se  l r r r e  r r o  e r i , l en , .  t hJ t  l i \  r l p r c  ac -
tivelv selecting beaver ponds: rather. tlcy wcrc us-
ing large pools, and bcaver ponds tended to be
larger than non-beaver pools.

The prcsence of beaver in thcsc tlr'o coastal
Oregon streams secmed to allect coho populations
positir.cl_l bv increasing the availability of pools.
the preferred coho habitat (Bisson er al.  19BB).
Sie did not obsene the decreascs in density that
har.c been reporled in thc midwestern llnited
States for fish species of that region (Salver
1935a,b, Patterson 1950. Reid 1952). The coastal
streams are stccper'. faster. and gcncrally colder
in surnmer than midwestcln streams. t,here largc
temperalurc ses and low levels ofdissolved oxy-
gen iue associaled with bcaver clams in the lor,-
gradient stream svstems. In this coastal cnr.iron-
menl. the moderate slou,ing and deepening ol

T.{BLf, l. Total sLrclnr lcnslh, area ard !ohm. i', th,i }i$itat units, aDd artasr rrrho salnron densitl ir.& h ,'nir. \ is the number
o l  u , ,ns  saml led  in  fa  lgU; .

trverage fish dcnsiLr

.!rr.dn habiul unil
Lergth

Cape Creel

Ctide

Rillle

Pool

Gtide

Rifflc

22
I 2
t 0

t2
l 8
30

2.307
2_898
:J.050

:J.711
2.322
,[.lJ;6

t9 .210
21.321
22 .s2 i

22.51A
13.3,11
23_310

8.935
3.965
2.178

7.,1.30
2.601
2.8i13

0.55,1
0.080
0 .0 t  1

0 . I 07
0.036
0.000

L50t)
0.:J87
0 .143

0 .332
0 . t56
0.000

TABLE 2. Q,n,rrdrjson ofcoho frr popularn,ns in tr.arer and non bearcr pd,ls. br pool, densi$ per a..a. and dcnsirr per lolu.e.
lallcs dre lor Cape Creek and ClNtr;ns Creek combined- fall lSB7. Srudenfs r teshvas rscd r0 runpare popr arion siz.s.

B i , l vc r  ponds  (n  =  l1 l Non-bear . r  pd , ls  (n  :  : t s )

1SI, I{sDl

coho/pool l08.,til
0 . 31
0.95

(1?9.68)

i0.38)
(0 .75 r

35.62
{).26
0 .71

{56.i61
(0. jlB)

(  r . 021

0 . 1 6
0.49
0.:t3
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streams bv beavcr dams impror'es the quali tv of
summer habitat by incr-cusirrg the amount ol slo$
r,".ater in pools (llisson eL al. I9BB\. Beaver ponds
raise lhe lerel of a stream and mav also provide
access to siclc channels as lhe $,ater level
dccrcases" therefore pre!entinei 1iv froln bccom-
ing strancJcd in sicle-channel poncls.

Our spring sur'rcy sho\!ed lhal most dams 1t'erc
clestroyed bv $intcr high $,ater: horvever. thev ltere
not al$a-vs t'ashed entirelv ar'!av. Remnant cnds
ofdarns along banLs mav plov;dc somc sl(^!+!ater
reirrge (sensu Scdcll er al. 1990) during high t'a-
tcl  cvcnts. The sicle channels. canals. and dams
dcr.cloped at a bealer site also coulcl bc irnJror-
tant wintef habitat lbr coho fry. Cdleful sludl of
slream energetics is needed to ct dluatc i f  bea, 'er-
carrsed r:hanges in the strcam svslem resulL in
changes in fish productivit) or changes in the com-
posit ion of Lhe f ish cornmunitv.

An impoflanl question 1o ask. but for l \hich an-
s$crs can onlv be specuLrtir.e. is ir+y lhcrc are so
manr more coho salmon in Capc Creek than in
Curnmins Creek. l 'he streams dif lcr in both small
and large wavs; an,v or all of rvlrich may contrib
ule to the diffelencc in coho population size. A verv
signif icant t l i f ference bel$,een the st leams is lhcir
managernenl history, $,hich suggcsts testable hy-
potheses on thc intcractions belween coho popu-
lations and str-cams;de communitv structurc and
disturbancc. Off-shore harvest of salmon mav also
havc af lcttrd within-stream populat ions.

Management lmplications

Stream enhancement projccts inst i tuted in some
anadromous fish str-cams in the Pacilic North$'cst
(Bisson ct a1. l9B7) have demonstrated thdt struc
tures crn increase spawning or rearing habitat

{Er.crcst and Sedell t9B3). but thcv halc also
shorrn lhaL stream enhancement cun bc expensir 'e
(Bisson er a1. l9B7). Costs for placing an individua.l
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boulder rangecl from S22 to $35. lhc cst imated
a,rerage cost lbr an indir. idual gabion $as $1200.
lnstallation of gabions to letain spavning gravcl in
tributaries of thc Ctxrs Rirer in Oreplon cost

$225.000 in I981, exchrding costs (| f  cngineef-
ing dcsign ancl loads (Bisson et ol.  l9B7). Thcsc

1 'n , j - c t .  m . r r  I ' e  more  ,  o - t l r  t h : r n  i ' r ' eo i r r g  t im -
ber han'cst to allo$ beaver and panan trees to
contr ibute Lo strearn structure (Housc ancl Crispin
r990).

On banks of lou-gradienl coastal streams that
have been e:<tensivcl,v hancsteel and deaned. bea
lcr-offer an alternative to enllinecrcd implovemenls
aimed at incleasin€{ crho-rearing habitat. While
bcavcr dams are not structurally the samc as othcr-
accumulations oflarge lroody dcbris. thev can pro-
vide some ofthc samr benefits: increased pool area
in the stream, slo$er lratcr, increased produrtivity
in pools (Naiman et nl.  1986. 19BB). and rc{uge
during high water. Hence. maintaining high bct-
r,cr densities in coastal steams ;s an additional tool
to be considcrcd in the development of rnanagc-
mcnt slralegies ibr coho salmon production.
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