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Installs.tion of' stre~n. improvement devi~es in the East Braner. of the 

Blacl: River on the holdh16s of the Black River ::tan.ch~ l:J:onb1o~·ec:1.cy Cou_r1ty, 

wa.s carried out unuer tte direct supervision of C. E. T ~rzwell ,1_;_,r.i11g 1830 

a few· experimental t;;rpes, construc!;ion of . ..,+1ich l~as sicJ.ce been abP,ndoned. 

'l'he age of theso st!"0.ctures me.k-~s their present co:r.idition a ::natter of .~;reat 

interest when consirlering questions of durability, aJpea.rance, and funo-

tione.1 per.na.'1<Snce of stre&n imrroven,f:::nt deYi ces. 

ocC'-'f/2. :;_; the section t'roir, the Gpp8r Da:c;, to tl-:e L:wrer Dru,, (a.bout -tYro r.iilos 

of strerr:) c,r 0, constructed e.l:most ·.vholly of waterlo;:;;_;ed logs, ti:nbers, des.d-

heads, a.."1d aspen poles, t}~e lat~er chiefl::,' bein.; i::icorporated in.to bank 

rafts s.r.d. ::!Overs• Current deflectors B,re almost Lw[.:_riabl~, f1:,_2t>2n0d in 

Lo~•;er Dar. i:s rea.Ghed. 
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lo;:;s extensively ban.Led· 2:1,::. reinforced ,vi~h bo1..:lders. Throug:-1 the re:maincler 

of the imp:toYed section (e.1:o.l-:: 47,rn r:iles) the first type of construction 

is resumed. 

From the Upper to the Lc'.r•sr La~ • the str0a.::c bed is conr:lsed al,r,ost 

entirel~; of fh1e shifting sand. The rather ·.vide valley, fle.nked by low sand 

hills supporting M open gro-vr'ch of jack pine, is occupied by marsh gre.ss. 

11.nd by scattered clumps of alder, whic'.'1 often meet to form almost impenetrable 

thickets. In the rr,ain, alder su.ppli<;;s t'::.e only strea:,1 shade through this 

section, a.lthougL isolated stands of vrhi te cedar, spruce, s..nd tamnrack occur 

spe_ringlt along the stream.side. :::.ec':l.use of thei::- se...."1d~, character, the 

ban.ks are seldor:: undercut. Excessive quantities of sand, which make this 

ser~tion of stree.m wi:le e.nd sha.llovr, derive not onl;y from -the eroding banks 

but from the Upper Da.,,, v,hich has at various ti::nes ber:m filled with sand 

and subsequentl~r washed away. Aquatic vegetation is very local in distri

bution, the dor:i:'.'lant species being pondweed (Potamogeto,.:: heterophylla), 

eel grass (Vallisneria), and Chara.., or stonevrort. PotaP1.~geton filifor-.mis 

seldom occurs except where t:1ere is at leo.st a small amount of gravel. 

Presence of P. heteroph"rlla is indicative of relatively slow current x.1d 

of elevated water te,1peratures induced by the shallow flo,7 and lack of 

shade. Chara. is probably the most va2.·J.e.bl8 of the species centioned., not 

only because it }-_arbors a large va.riet? of food orga.nis1:_s, but bec~use its 

root s~'s-f::;;3,,:.s are "better able to stabilize s'.·'.ifting Sfu'1d, forming permanent 

bars upon 7ihi·:-:h silt and organic debris arg su:::seq1-1entl:' b·e.1~_;:;ed out by 

tr.e ple.r.ts -'.:hemselves. Here a::.-irl there isls.!'Jls have ceen £'orr,1ed through 

the continued action of imrrove:rr:ent devices. 7he~, have beisn most conu,,only 

prod.1J.ced by tepee an::l square co-rers in the c:1:.a.nnel. These beco!Y,e embedded 
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in ss.r:d, followb.g ,-;hicr. 2.n is lc.nd is bi.lilt i..;_p in +:he lee. Sedges of the 

senus Ca.rex first e.r>;;ear, ;:::i cr:".,_;-; way to various c:rasses, cor.1posites, and 

even s!"lrubs. Such isle.n.ds are of V9.lue chiefly throu their role in 

narrowing; a.>1d restricting an overly ,;;ide cha.nnel. Their food producing 

function is largely lost when tr_e~, er.-,erge a.boYe the surface. Sil1ce co,.,crs 

of this tyr;e a:r-e alrr.o::;t invariably artificial and unattractive iri appearance., 

tr.eir further construction is not recom:r.ended. 

Food pro0.'Jctio.n in the upper section is very lo--;r. Li:nited nunbers 

of insect larvae inhabit weed beds, c lin; to improvenent devi 0es or 

natural drift and deadhead :material, or burrow in the narr~N zone of silt 

and orga.11.ic debris at the extreme edges of the stream. The bottom itself 

is quite ba.rren, owing to the almost universal prevalence of s11iftin6 sa.nd. 

f-_t rare intervals sniall gravel strikes rt111 across tte hed, ~nd even rnore 

rarely rough peat outcrops offer ha.rborage t? fish food orga.:ais.r.is. These 

peat 0:.1.tcro:;is are peculi::u: for!lcs.t:ions of a strong;l~r fibrous texture. Al-

though crunbling readily in the hand or under foot, water act:'Lon alone 

does not destro:r ':hem, but erodes rou6h, pitted, deep-walled holes vrhich 

offer excellBnt hiding places for aquatic insects. 

At the LoYrer Dam the strea;:, um'tergoes a sharp chance. T~,e valley 

narrav;s to an average of lJO yards. The i:rrrr-,ediate fls:': shore line disappears 

or is r:uc:1 reduced, and stee:;_J banl:s rise al::-;~ost frorr. the water's edge. A 

heav~, nixed stand of rr:.a;:;le and 8.spen, wit:_, o,::-: ?.sional cedar, spr11ce, and 

ba.lso.22, clothe these ba;1ks a..r1d the e.djoinine: hills, afforclin.g a.rr,:;ih shade 

to the strea.E1. The bed co,·:,position cha:G.;_::es frorr:. sa.:.'1.d to gra-..rel and rubble 

an::. f8.lls r:.ore rapidly, i.0.,::reasi:n,; the re.te of flow. !he :'".ravel is tr.ickly 

coated 1.'.'itr~ Sfongy 1':B.rl concretl·::ms on -v;r:i0n noss (Fissicle:'.ls sp.) grow·s 

tr.ickly. This conbi::iation i3 one of" the best kno';,-n for 1:,otton fauna pro-

duction. One sguare foot of gravel anc. ru1/ole, coated with !l'.arl aud 
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~issidens, yielded 15 cubic centim.eters of food orge.nisr:is, co::;prising 

2089 individual speci:c.ens 1 1739 of which were larvae 9.l~id pupae o-;: caddis 

flies, a hir:hly favored trout food. ,:,eep holes, lon;_; pools, and attractive 

;ravel riffles occur i::1 abundance. Cover is available fro::-, icpro7er::.ent 

devices and lodzed drift me.terial, as well e.s from large boulders • 

.Abc:..it a h8.lf-;".lile above the ?"arr::, the strea:--:i enters a clearing, and 

at the sm.,e tirr.e much of the gravel disappears fro:::. t:1.e bottom. The ba.r1..\:s 

B.re s.bout four feet high., corposed of a strs.turn of sandy loam surmounting 

sand. Fibrous peat again e.Fpears in the botton, a.rid althou6I1 sai7.d is 

dominant, the deflectors have been suecessful in prod.acing a few good 

riffles of fine to moderate gravel. E'a.J.'L.'l( erosion and absence of shade and 

cover are the factors in greatest need of control or correction. Food pro-

duction when la.st checx:ed (July, 1935), ranged from 0.5 to 3.5 cubic 

centi::neters., 1·,hich is nuch below that of the gravel and rubble section, 

but better than the sand section lying; above the Lower Dan. 

Improvenents in the upper section are, as r.as been ste.ted, e.l:rr1.0st 

entirely co12:posed of i"rooden ms.t.erials. WL'lg deflectors a.nd ba_pJ,;: covers 

are r-ost numerous., followed by reverse end V- deflectors, bend rafts., e.nd 

tepee co-rers. Considerin,:; the fact that this wor1-:: hB-s been in {.:lace for 

seven to eight years., and that it has had to withstand heav~/ ice action., 

its condition is quite good. Uru1y of the s-takgs have bee:.1 heaved up 

throu,€:h ice pushes, fu'ld should be redriven. ?he fact that many si:ri..tctu~es 

are still in place despi-:e z:reat ui:;heaval of ancr10r stal'.:es, testifies to 

the desirability of· drivinc sta}::cs as deeply into the stream bed as possible., 

up to e. dista.:1ce of si:,: or seven feet. Next to ~~is, the r::ost cor.1Ti1on fo~ 

of drur:e.ge is impairr:ent of .1..' 
"l1f:J seel., allovring -.,r=.,_z deflectors to undercut • 

bars or ·wi:,ed beds w:--_ich mB.·:; hs.ve beeD forned in the lee of tl-ce ~-rinG, v;ee.kens 
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the strength of the current arcund the outer end, an:3 subjects the mooring 

stakes to extra strain. To compensate for this., a deep hole is forned 

under cover of the structu:te. De..mage to the deflector proper, such a.s 

loss of one or rrore logs or sections of lor;s, has occurred less corm1only, 

and appears to have been caused, in r,ost instances, by breaking of wires 

or upheaval of stakes du:r-ing periods of ice action, or as a result of heavy 

drift lodgero.ent ;•rhich imposed unreasonably severe strain. Washing around 

the bnnk end of deflect-Jrs, a failure frequently o·oserved o·r1 other streams 1 

is of rare occurrence in the East Branch, where such devices v;ere deeply 

embedded in the bank at the inner end. Bank rafts and bend covers are 

continuing to give good service. Few have gone out or been damaged suf

ficiently to impair their efficiency. After seven or eight years of weather

ing, the covers present a pl2asinr;ly natural appearance. 

In the section from the Lov;er Dam to the Fo:rd., a..""J.d for some distance 

below the latter point, most of the wing deflectors are built of logs and 

large boulders used in combination. One or two large, sound logs are 

deeply embedded in the bank at one end., the other end very securely lodged 

between two or morG large boulders. other boulders are stationed at inter

vals alonG the dovmstrerun side, and the whole face well banked and sealed 

with sizable stones. In most cases, devices so co:1struc-ted have suffered 

little or no darnage. 1m excellent hole is created around the outer end., 

while drift and detritus is collected in the lee. In the feit{ instances 

','/"here the wooden elements o~ suer barriers hav-e been svrnp'c awa:r., e:::iough 

stone and boulder mati:;rial from the anc~,orage and ses.l ~1e::·sist to maintain 

a most attractive riffle, even though the pr-wiously collected detritus 

is scoured away. 

Eank rafts and deflectors constructed Trholly of' wood have fared worse 

in this section than L'11 the sand;-y portion up2tree.:.,. Ar:pe.:rentl;-/ the £'actor 
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:mos".:; ::-esponsible for t}-:is is the increased rate of flovr, ·w:~ich has rendered 

the strairc. fro2 ice push, flooding, ~11c. lodgin;; o:2 drif't :muc:-:. stronger than 

in the slovrnr C'.1rrent upstream. 

ImproYeI'lents in the Fe.rc., section are, in the main, continuin6 to serve 

thejr desicned function. The deflectors have due throu;;h a deep layer of 

sand to cravel, and have caused snaller gr~i .... rel to pile ur below and form 

riffles. Added structures are needed for control of erosion in t 1;.is ve'I."J 

unprotected section. Planting of shrubs and sand-lovinf; 6rasses such as 

dune grass (A..rimmphila a.renaria) should. not o,1ly aid in checkb.;:; erosion., 

but should supply needed shade and cover to the stream. 

It is felt that repair and rehabilitation of existinc strea...rn improve

ment devices in the East Branen of the Els.ck should be carried out before 

any additional stretches of water on this strean are improved. The 

upper section should receive attention first. Its need is greatest. Re-

driving of pulled stakes, and occasional replacement of wire and logs, 

v.rould place a majorit:- of these barriers in excellent condition. 

There follows a copy of notes on individual improver::ent structures 

taken when the -r,ri ter :cecently waded through the imrrov-ed sections o~ the 

Ee.st Branch of .1..• vne The investigation, made on September 1., 1938, 

covered tr.e strea.r;, from the Upper Je .. F: to the :?e.rrr:. The sky wc.s clear ·with 

li6ht clouds, following a colrl, re,L1:' d8.y. At• 10:00 a • .,.!l. the air te,::pera-

1Jum1,ers assi2-:nerl to individual 

structu:::-es are t1:"'ose sta.c'.rjed oi1 ,::o:_;per ta6s and used b~- ".'arz,.rell a:: time 

of installation to pec·:cd-l: the r.:a.in.tena:ice of' sepo.r8.te reco:~ds for each 

impro7e::-ent devi~e. 

582 

Hinz on le.ft 50 ye.rds 'below S"pper Dar,. Jnc.ercut throu;;hout, no 

perma.'>'J.ent nuck ii, lee; fine gra-,el instead. Ou-:.er end ste.k,:,s u:phr::8.-;-ed 
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12 inches, but Lost of current still diverted. SP.all p~tcfr. of: Scirpus 

and Carex in lee half vmy to end. 1:ols ~t end 21 :.nc:ies dee:), 1::-ottom 

coarse i;rs.v-el a..nd rubble encruc:ted 7Ji th me.rl. 

583 

';Ying on left. Hot mucL undercut but rr.u:::k in lee not permanent. 

:?artially broken do.v:n in center section but still diverting n°ost of current. 

:Septh at outer end 10 inches. Bottom '3.S for 582. Eole oI_)posite outer end 

under ri 6ht bank 20 inches deep, 40 feet long. 

584 

I-deflector (underpass type) in center, Logs spread and st8.kes 

lifted. Upper tvrn lo,;;s above surfe.ce of vmter. ~fole at le.ft end 28 inches 

deep, extends from left bank to front middle of deflector. Bottom as 

before, no plants. She.llow scucd s.nc. gravel bar below barrier 20 by 40 feet 

divides stream into tvro channels averaging 24 inches deep for 30 feet. 

Below tr1is sparse Potamogeton heterophylla ov-er fine to moderate gravel 

in center., estiJ:~.ated 60;,; gravel., 4{r,1a sand. 'Jnsightly in present condition. 

585 

Open V-deflector, a.pex j&";Iffied ·::ith large logs from Upper Dam. Role 

"bene2.th jai--i a.t least 40 inches deep, has eaten tl1rough sravel layer to 

sand and peat. stakes badly upheaved. Big hole in center u:nfishable. 

Twenty feet below on rigl-:.t about 15 sq,1 '.lre feet o:' 7alli sneria.. 

586 

Bank raft on rigt-t in 6ood condition. 7allisncria. and ~ heterophy}:~ 

i;.rounC:. it s.ncl e.;_::;_::,-se.ring through openiq;s. Hole 18-24 inches deep. Red 

osier she.de. 're:, :\.,et 1::elow is upper ro-.-" of stcl'.:es used to bloc:\: off 

u;;er section of 1S3E trout count. 



-8-

567 

Wing on right has lost center log, thus d.estro;yir;; its usefulness. 

E1.:ck bar 60:.1.e. Eole et end still 2C inches deep due -::.o p·esr:cnce of three 

large boulders. Bottom 70f sar:c7., 30f, fine tc moderate grevel., no plf.nts. 

Lcwei~ rov: of stakes from 1935 trout count :n.e.ve caught drift me.teria.l and 

forr!,E.d e. 35-inch. hole under good shade from clu..'E_f' oi' spruce. Ea.nks open 

here except for red osier. Bottom quite sandy, some Cho.re. and Va.llisneria 

on bars and in bank pocl:ets. Some flat mud Carex flats merge ·with ,•rater. 

Eerks nc:rr low., grov,,n ,·rith marsh i;rass $ Outer chonnel 18-22 inches deep. 

1Jo tag 

Bank raft on le.ft in bend, sbout 30 feet long. Hole 30-38 inches 

deep alcq; right. Still in good shape and lool:s quite natural. Bottom 

10(% sand, no shade. Some Va.llisneria a.t lower end. Eo':,to:m corposition 

of 20-30; gravel, bala::.:ce sand, 8ppears just below• 

}To tag 

Wing on left, sor:10vrhe.t un:lercut; stekes lifted, but severe.l pe.tches 

of Va.llisner.2::, persisting fr lee. Outer end broken down. Role along 

outer 30 feet e.verages 22 inches deep. Eottom, 70;: ss.nd, 3CP,'~ fine gravel. 

Cne ::.undred feet loner there is evidence of flood.ing--cl.ete.ched log and 

v,·i:re lod.ged on srrs.11 i sla.."lc. hro feet out of ·water• 

592 

·tang on left at foot c,f e.t-0°.,e-r:~er:tioned isle.nd. I1:i.:J.e1· end cut 

around, ou+;er end overflcYTing. Ho lffllCk: :x. lee. S9nd ai1d f~ruvel 9.:c bei.'orE • 

!rJJ.c1: be.r 40 cy 150 

feet below structure 0:::1 lsft; no plE,_:r:_ts. On ri;::l-.t orposi-'.;e c:---:c: o!' h.ar is 

a patch of Vallisner~e. wi~h 5 by 20 feet. 
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o"'" l e£'t just belov.- Stakes gone. Eolf still 

28 inches deep, tot":o:rr. s e..nd s.:c.c. muc::, no I'l&.nt s, but sor•:c fi s~, covE;r 

e.fford.ecl by logs o:~ •:,recked structu:-e. 

594 

~'.,rir.g on right. Center sect.:;.on broken to below surfece, ;;,ost of' flow· 

DO"\'! soing throuz;l, the bree.k. Suosurfe.ce logs cres.+;e f'c 36 i:i:.ch hole. Outer 

end upheaved, t,vo logs cut o:: vra.ter aEd. unsightly. Hole at outer end 

30 ir_ches deep, some :mu.cl !?..!1.d se::id in lee, no pl2.l7.ts. :Sottom 10(% shift.-

ing sand. 

595 

Wing on lei't. Ir:ner end cut aret~nd, outer E<::1c. undercut. Hole 

around outer end 30 i:r.ches deep over sand botto:rr.. Srr..a.11 island built up 

in lee of wing, supports some srasses and sedges. 

596 

E~n1k re.ft on right--p&rtly broken but still gives good cover to 

30-inc}; hole. Botto:.;. rer,&.:i.y,s 10~ za.,."J.d. Only she.de frol"l benk i.\l.rnisLed 

ir. r:2.cr:r:.ir:.6 b~, red oder. In this vicinity the streer,, is flat, water 

unifornl:,r knee deep, boJctorr, er1tirel;y T:!ade up of si-.iftir.g sand• Along the 

edges is a r.:.arrov~· r,~ucl:. zone vrhere spe.rse brovrths of eel grass e.nd 

F. heteror:hvlla. occur. ThoY'e is no shede. Along the lm•; ts.:nl:s e.re r:-.a.nh - ... __ 
g;ra.ss, sperse clurr.ps of' rec osier, golcienrod, e.nd joe-pye-v;eed. 

ES7 

Large win.g deflE:ctor on right. A nuck bar has forned in the lee 

nes.r tr..e outer end. The i~e:r half is ovcrflc':red., thus prod\1.cir•g a 

88-:..nc:, 1-.olc 110£:.r the iL'ler end. '.I'he hole arovnc: the ou-'cer end is 20 incr:es 
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c.eep. Bo~tom estin:s.tcd f..!?ade 1.lf of 9~ S8.D!1., 2f, gra.-,rel. ?o.rJcs unchan~ed. 

598 

'.·-iir_g on r:.ght--ir.n.e:· Eu:. o·,-erflo·.n;, as does c,uter 6 feet. Hole at 

iru1er s.11d outer ends 24 L,ches c.eq. Stakes e.re badly heaved. A sand 

bs.r has formed ir::. the lee., nee., the r:icldle; no pl&.nts. 

l'Jo tag 

·wing on left. A.-n. islfmd 12 inches out of ·water has forr.1ed ir.:. the 

le,e., a..-rid occt,:;::ies a.bout 75 squa11 e feet. It is srov,"TI vdth Carez and mint. 

Lele at outer e:>.1d 20 incLes deep., E:OIJ,e gravel appea::-::.r:.g. :!)eflect.or e.nd 

isle.r1c~ tr.row· current against right bank, where there is a pool 20 inches 

deep and about lCO feet long, shaded ir~ the forenoon by cedar and tan.Brack. 

rro e.que.tic p1e.r,ts here. 

I'Jo tag 

Just belo,,- the atove, there is a v:recl'.:ed vring on rie;ht side of strear. 

I;rift has lodged on the vcreci:e.ge, anc. "!.WY, shel -ters e. pool 30 inches deep. 

?ubble B:;:,fee.rs in botto:i;. as ":ridth o:' stree.r.1 is decreased by half. 

JITo tag 

A.-ri open '[-deflector. Left he.lf o"Terflows, ir.:ner end o::' right ha.lf 

cut e.round. Bole in chru-mel &.-: cercter 20 inches de0::_:;. Ho tar or pls.nts. 

2-'.::rear;: v;idens to Y,o.,.nr 7 7ridth just atove here. 

EoJ.::toI!! l00f shift ir".; ss.:::id e.ge.in. :?etv;ee::: t::-:i .s e.r.d r..ext structure., Ch2.ra 

(2toneHo:'t,) begins tc i:q;:pe.e.r, r:it or r::.iss, in p&.tches of varie.blA zize, on 
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se.N3. 1:ottor:.. Once e. sl!;all stai1d of Che.re becon:es esteblished, it spreads 

u:c. speedil:1 luil<is itself a bar. Sai:c. acctr::uh.tes ru1c~ is bonnr.: t,y the 

roots. L:uc1:, silt, &..."'l:.:. or6a.nic del;ris arc tre~ped out by the pls.nts, 

wit'.:--, tr..e result that loni:-;, deep beds r~:' be .ton::ed, to tl:e adve.nta6e of 

tte strerur... 

605 

·wing on right. In the lee are two carex-6rown islands ea.ch about 

20 square feet in aree.. LAe also e:icloses e. shallow m:ic1: fle.t et hee.d of 

lonb tem1, appro:r.:ir.:.D.te dimensioc1s 50 b;:r 200 feet. Cedar shade on right 

barJ:. Channel on loft with 2-f"oot-v,ide fr:..r_ge of P. r:eteroph;:,llu. next to 

'oai±. Cha1mel arcunu. outer end 12-lS inches deep. 

€06 

Wing on lci't shelters isle.mi built up in lee which, with defelctor, 

forr.ls a trie.ngle. Outer ericl. is un(l'9rcut, hole 2,1 inches deep. No weeds 

on bars. Structure ferns a fine deep run under dee.cl.heads a.lon;_; rir;ht bank 

opposite outer end. Bottom 8~ sa.nci, v:ith sme.lJ. patches of gravel or 

rubble, encrusted i:rit}i marl Cw.YJ.c:. grovrr. vdth Fissidens moss. 

608 

Square raft cover in midstree.m. Do,mstrerun side heaved up at an 

angle of 30°. '.'/oulC:. te better re:::o7ed. ~•reed. bed just above on rig;l,t made 

l •r, o-f' Sf'"'"'t·- a-""o'..+i,..,~ or, •a..,,71•sn°r;r a.,,.,d 1,,e.1.erop'1,yl1° ~~ J. ._.,i;;._ ... ~, c.i. v, ...,_..:..:; 1. 110 . ....1...- ... ...., _c.. _1 ~ _h_v _ _, _ -~• 

609 

Sin61£ lob de~:lec~or on rigl,t. It is likely that tr,e i:m.'lG:." isnd 

f1Jrther dov,"Yl. cra.o;;-el ~"1.d se.nd island wl~ich has formed ir: lee nezt to barrier 

cup:ports 8e.re:,:;: and ; rP-sses. Eole a?1c: chs.r..rc1:,l e.rot'IJ; cmter e:0.d. from 20-24 
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:inc1,es deef unc1er c-,erha.n[ir.g red osier and s.lder. rihite pine on ri.::;ht 

bari..k; ground risirg. 

610 

Larg;e tepee or triansle co-ver in center. :To0 • ·.\Tecked mu sa.."l.ded. in 

to bottom, but a large island. is fo!Tled just below. Isle.nd about 50 feet 

long, 8 feet wide, 12 inches above water, thickly grown with sedge and 

grasses. Channel on left; 20 feet ~"ide, 18 inches deep. On right, 15 feet 

wide, 8 irches deep. 

611 

,:rin~ on left. I::irc•Jr one-fo1J.rth is u.Tic:er,;,;-t, hole 3G incl1es deep. 

rare peat outcro;:.-:s; :ic rl~vits. 

612 

Sl3 

CH. 

·r 
I , I-Jefle(!tor 

deep. ~~tr i::1 rai6dle, no ;l;.,_c . .-:.s. 



of all 

o -::s.g 

boulders left. 3trea~ u~iror:ly flRt, s~ndy, wide, 10-12 inches 

~;o ts.gs 

Sub1T:.er6cd open '✓ -deflector• Ce11trs.J. chnn2.1el ?Ll. i:::ches deep. 

co.r;_ .. ~1itions ur1c~a~nbed. 

I-do:f'lector in center--0:-1ly bottom loc lc::f't. Dense C:hs.ra bed, 5r) square 

feet i~ a~s~, over left end. 

·re.s 

,.... ........ ,-;-
.. ...,_ C_:. •• _,, Sr.c.llo<,, 

7 ')1?t: 
.J.o.J•J•_,1'. 
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530 

c.::d ,:;,rovm v:ith narsh 7r8.2,:: 2.t:~, isolated clu..'T'.ps of alder. T.'uch of the ssnd 

2C 

step. 

ttc.t o:ne vrs..c~ :~~:_ r~· 

"r .,. . ' ~-'; ,-,, "' -----o 

3 feot. 

'-' 

on 

stre~·-~-.-_._ at 

air, other 0onditi,J:ris 

Ho to.g 

:l'\rJr:T.·8d 8. 

'"f-,-v,.7-r 
•··~ - -,1 le 
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i: ~ivertet to create a lon~, fast pool about 20 ,_ -. ,. .. 
.; ., 2 feet 8!1(~. ;_ 1 E in 

Ho tng 

?i ffle in cc:r-,tcr rr·oc'.UCeQ b:; ::;ever:11 large, arti f'ic i '.:ll:r-placed 

Ho te.g 

}._ similf,r r:,c 1.1lde1· :!"i ffle in ceEter ~u::t telo,, the above. 

te.ce tJ :, -- -, r. 
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638 (1930 

No tag 

Just belo,1r, ?. large lo;; 'H::_n:;, several old stuE~:s, a.ric1-. de['.dheads are 

i~o tag 

.:.~i stone -·"-defl,ect:or hRs ce.1.1g:n.t ? ... nur:.1.iJer o.f drift lO£;S. The left end 

is wholly jru:,r::cd acrc::::s, the ri;:;ht ope:1, water l·l-20 inches deep. 

639 

Partly artj_ficiel and partll n2.tural lo;; ja.:r'. on right. Gives pro-

tection against er0sion, but offers little s~elter for fish. 

o~ currsct still deflected. Sc~e ~over unner log. 

504 

• '.L. on rign,.,. , J.. 
OUc, ?. pe rmP....nent i z l D21d 



-17-

:To tag 

Ja.rr, of lc,::s e11d stwr:ps alor1;:, left ba:c.J.:. '.".'"a.ter 20 i::cc:'.es deep along 

0 1.1ter face, £1_ srri.e.ll s?_(J:l be.r just belov,;. 

Fo tag 

cede.r ar:.d sprJ.ce s:,ade. 

:soulder ·s',.n6 on le.rt. Overflows so!:;cr.:hat, as usual, but creates an 

attracti 7e rifi'le anc: :0 .i'.'f'ords sorre sl11:;lter under stones. 

No tag 

Complicated log and boulder device, functioning m.ucr as a rev-orse 

deflector. The rig/t el?ment, co; posed of lo[S e.nd huge boulders, extends 

about two-t::,irds of the vrey across t:rn stre::rn~, at ?.n abrupt ai1;,;le, ap-

proxi'.T1ately 75°. L single large boulder bar,J:ed with a few smaller stones 

protects the left t,rn1-: e.nc: forces t::e water thrc'-"::;l, a deep, narrow, svrift 

che.r~'lel, v;"l:cere it is brol:en up t:, eno-i::-.or boulder. T:1e channel is 30 to 

36 inches in deptt. silt, e.r-1d sparse 

Chera occur in rrotected ereas. 

cro-;:.rths or D - . filiforrnis and 

:2.oulCi.er ~.ri:ig: o~ ric;l:::t, ~:ole e.rou11cl er_-i 23 to 30 i:-... c.:i.es. Botto::. st.i 11 

~rs.-rel s.::. .. nibble ,.rit'n -nc rl incruste.tions. 

ITo tag 

G-er:.tl;y c1J.r1ed d9.rr, of boJlders. 3ul::: o::::· £'lo·;; coes ti:ro·.,;): low :;:: lace 

L-1 ce,,te:c. ?roduces sn e;.:cellent riffle, and a hole 30 ".nehe::; cler:p 1J.nr1er 
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s-t:0::1.e pro~uc:es ~ood riffle tut does 

'::-> tag 

Boulder ,rb16 on ri;:::l:t, la.r;;e stumn lor:L:0d at 
J.. '-' 

outAr end. and 

sr.<:[•.11 Loulders in botto-u- arou::1d end fo~:n riffle 20 inc:-:es dee.:.)• 

"o tag 

Eoul::~r 'T-def'lec-tor, i:.'l c;ood ., • +- . 
C0:'.lQlvlOD, 

deep, curre:1t greetly 2.ccelera.ted. 

!To te.g 

Eoulc..er win;; on l\ . .J.C 1-: o:': flo7, trickles throush inters :;ices. 

Eole 9.roFnd end onl:,' 14 inches deep. lfo muck or silt de~iosits. 

good, alt"houg:::-. still in pl,=we • 

o~her t~an Los::, rare. 

.,, ,...... ........ ~' 
··-- ·c on 

518 

516 

1 ::ft. c -.-o~-::10-.~,-sd 
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521 

Lo.:: s.r:c: stJr-:.e ,·;in;; on ri01:t. c.__1':::er et2.d section °.v-0.s:hed m.·,--a:,·• Just 

::o tag 

stone reverse deflector in ::;ooo. co:1dition. ·:rater tl:rou;;h ce:~1:ral 

ch~.nnel flows rapidly, 2~ i:nc:,es dee:p, enci :ng i::c 8. shallo,r rif'fle of fine 

to r.1oderat0 gr2.,rel • 

526 

Log e.nd stone in fine preservation. Produces a.n attractive 

grs:vel "bottom run ato,_1t 20 inches deep end lG feet long. 

No tag 

Boulder win[ on left. Conditions as usual. 

~Io tag 

I.oz; 3.:"ld stone wing on ritfr..t. Cr!:'.vel bar for:rned in lee, .fast run 

c.round outer end., 20 inches deerJ• Just below ttis deflector is the Ford. 

Eo tag 

-::'everse 102· c-;.0flector near gate e.t upper end of open st-:--stcl-~ s.t t:,e 

ce:nte~ 24-2C i~2c1:es c~.eep., sre.~re}_ bottom, fine gre.."{rsl :riffle at end ot rt1n. 

,-, 7 .-~ ,-, __ ..,_..;.,;.- -, 

,...,,,_._,-, ., ... c 
..------·-- '-",. sil~ bars, especially near 
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=='.Jle .:'orr.:ed s;;;- j8.l". too -:'_,:,,'? ::o -.vade. Hice co-.-er e.:·::·o:---ded b;,· c_rift me.terial 

OYer hole. 

0ffecti ve Ln erosion control to t~1e extent tr.at it is ::.:01:, alr,ost entirely 

silted in. It wj_lJ. sooL :~e :'lece:c;sary to !i.dd to it i:~• its ei'ficiency is 

No tag 

Open V-deflector of logs 75 feet below jexft mentioned above. The left 

side el e~,ent is overi'lo':;ed, t:ie ri;ht be.dl2' underc1_a-:;. ;,1 thou~;}: the c,..1rrent 

is 1::ut little deflected L;,· -'::Le s-':;:::ucture :ao,-:, the centrD.l Cl1e21nel is still 

about 3C inc~:es in de:;,1th. 

~Io tag 

Jam 011 rigl,t. P.~ -+Xis level there is a 6:.-avel island in t::<; ce~·/:;er 

of th"' streai,,, formed by the e:mbAddi:ig of e tepee cov-er. 
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