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George Frisbie, Wildlife Technician for the Upper Michii;s.n Ns.tiona.l 

Forest (which incJ.udes the Hiawatha and Marquette Forests), met me at the 

Munising Ra...".l.ger station on the n:orning of Aucust 23. Using a Forest 

Service pick-up truck:, ·we visited the following strea;:1s in the Hiawatha 

Forest to examine improvement work: 

(1) Rock River - T. 46 N., R. 21 w., Sections 10 and 15. The stream 

at this point hr.d considerable stretches of bed rock bottom over which the 

water ra.l'l. in a she.llow layer. No shelter for ±'ish and little for fish 

food exists in these stretches. The use of dynamite to blast out pools 

was suggested by 1'.r. Frisbie. I agreed it would be '.rnrth an experiment 

and pointed out that breaking up the rock yrould also increase the fish food. 

supply throue;h an increase in shelter and clingLYJ.g surface. A few excellent 

natural pools exist in such stretches due to fractures in the rock. 

L"l the gravel covered stretches oetvveen the bed.rock outcrops, a. mun.ber 

of strerurr i::rprove-.c-.ent devices had bee~1 installed. These consisted mainly 

of' vrint: deflectors held in :r:lace by a pole m1(. vrire mat lo::i.ded witr. rock, 

as stakes could not be driven far enough. The construction of the :r;1.ats 

is illustrated below. 
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AJ:ter the mat is in pl~ce roe~ and gravel are loaded on an~ the top log of 

the deflector is spiked in place. Sod is used to cover the top of the 

structure. Stumps had been anchored in several places tci the banks and 

deflectors, no doubt to the annoyance of f'ishermen v:ho may trip ov-er the 

wires or lose good fish which mti.;y wrap the leader around them. 

It vms suggested to Mr. Frisbie that he write to the Denver office 

of Region 2 of the u. s. Forest Service for a description of the method 

developed by C. lT. Feast to anchor covers and other structures in rocky 

streams. Star drills s.re used to make holes in bedrock or boulders and 

expansion screw eye bolts inserted to which structures a.re fastened by 

wire. Such a.nchors are easily installed, are inconspicuous e.nd permanent. 
M' 

' (2) Joe's Creek - T. 45 N., R. 20 w., Section 7. The road crosses atr~-
the strea:rr:. v-er~, close to its outlet from Joe's Lake, a privately ovmed 

trout la~:e. When the land in this region vras lu.-nbered, tops and debris 

were thrown into the strerur:, creating an impenetrable tangle and spread­

inz: the water out in a thin sheet 30 to 50 feet wide. Pools were la.eking 

a..n.d the strear, was perhaps impassable to fish. 

The stree.m. bed was clee.red of slas}: and lo;:: deflectors installed to 

na.rrow a.nd deepen the channel. The labor in d.oing this mu:st have been 

considerable and there is no ci.01_1bt but that C'J'1ditions for trout 11.ave been 

improved. A number of good catches wei~e reported here tr-,is spring. 

Several fi:::1.gerling bass we1·e observed at the bridge together ·with a 

number of recently planted trout. Tera.perat1res at 1 ::?•~"- of a moderately 

warm day preceded by a. cold night v:ere 700F. e.t the briJGe_; 68° about 
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300 yards below tbe bridge. 

If te,ss have rur: up this stree.r since it vms cler.rec e.nd h1we ontec·ed 

the s e&s on&l trout fisbir.t: provided 1::;/ the st rear, below. Eo,;re7er, if bass 

were pre:::ent both aboYe s.nd below the forme::-ly impassa.ble streru:i, little 

ham: r::.ay have beecc done. Y,'hether ir,p:roveJcent V10r}: is justified or! s1.1.ch a 

s:r;iall, wan: strearr. rr,f\/ 1:e questic:ned. 

sturgeon River - T. 45 R. 20 W~, 'Sectio~ 36. 'l'his strerun vms 

for 100 yards atove and 300 ye.rds belovr the briclc:,e to determine 

neec: for irLproveEent. Apparently bee.ver occupied this strerun for a long 

period of ~;ea.rs before exhausting their food supply. Old clruns 1;re1·e rer~oved 

by the Forest Service. The restored current has cut so1r.e fine natural 

pools in the old Deadovrn, but so:rr.e deflectors to expose r.,ore gravel r.nd 

narro-v.- tr.e channel i.rnulcl be desiral,le !l.nd be.nk pln.ntings with ala.er &...Yld 

v:illow might help to lov:er the te:q::eratu.re. Whether such improvement is 

justified depends upon v.,rhether dangerous teL~peratures are reached e.t present 

e.nd if so whether these could be lowered by improver;ents • +e,· (4) Little Indien River - T. 45 N." R. 19 ·,7/1 sections 25 e.nd 30. 

Another strerur.. extensively beave:::-ed in the past, has been cleared of clans 

ly the Forest Service. Deflectors and· table covers have bee:c1 used to narrow 

&.i,cl cleepE:n the channel in t:1s upper, :meadovr section. Trout are reported 

cau 6ht here only during the first rr:onth or two of the season. At 3 p.:re. 

the air ter.perature vras 74°; the surface water 68°. The stream ·was alive 

vrith l-:orned dace up tc 7 or 8 inches in length. On hot da~·s the water in 

this upper section doubtless reaches terc:pera.tures which ,muld be fata.l to 

troi..:t. 

In t},e lower section e:x:m.:fr.ed" v,here work -vras in progress~ the strearr; 

runs -i::r-:rc'J.g:h dense e_lder cover. At t:-ie upper end of the covered section 

the ·water terpereture vras 67°; downstrernn Bbout 1/8 mile 66.5° • If this 

cover is ma.ir t2.ined for solr;e distance, ·water terpsre.tures sho'vlld be 
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:=;,_:i tatlc for trcut on tre :--,attest C:ays. 

Tte worl: co!:dsted of' siEglc e.:nd dc1-,tle wing deflectors to deepen the 

rools &r"1d table covers belo1·r fer shelter. i,.s ir1 all Fo:rest Se:--\ice VIork 

e:car.ineC:., :sod h<:d been rlr,ced or.. structures. Eo-v;eye:r, a. rr.ethod of r:olc,ing 

the sod vras beir:.g useci he::--e which seG::-.1cd ver~, eff"ecti,:e. Cross ·:;ires are 

ph.cec tene:::,:J:L t!rn top log: anci. e.ro11nc the poles nailed on eRc:, sir'!e. After 

the sod is plE.cecl, a bir:der ~ole is laic: lene;thvrise alone· the to:i;; c.nd the 

nires fastened secu~ely around it. 
cross 

top log 

The :;:urpose of this is to hold tr•.e 

sod securely until the roo-ss are grown into the deflector. This tc.kes 

little f.dd.itioY'.al time and shouk. be well wortl", the effort. 

(5) Fish De.n, River - T. 42 n.~ R. 18 7'l., Sections 8, 17 end 21. Vfork 

was clone on tris streo..."':l in 1935 8nd a Cl'ffi'i fro!!'. the r..earby ce.r,p are i:mprov-

ing the stree.;n ir.. the lov,er section at present. In the upper section 

single and double wi:q: deflectors, unde:·ps.ss lo6s, and table and bank covers 

,..-ere used. Tiillcnr plantings e.re growing in nost instn.nces. 3efo:"e irr.prove-

r.!ent, the strec.rr. was rec:;orted to hf.Ve been an open di tel~ vd.th little cover. 

It provided no trout fis1°ing whatever. Fairly good. catches of tr01..:t were 

ru;;.de ir.. the h.?roveo section early ::.n t!".e sea.son. 

Below the highvn:,y the problerra was ma.inly to eliminate the effects 

of old bee.ver da.Es ·Nb.ich had v:"idenec the strecr.. 2nd e:zr:osecl it to tl:e sun. 

long wings or dikes of lo 6s a..-rid soil have been ~sed and have effectively 

I'.Errov:ed 8...'1ci. deepened. the ch02mel. A rn.u.:ter c-f good pools hD.vo been forned. 
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1-,i· ~,_··~-,. r,,30 c,t r,J_·a·'n•·,aor ·c··,·~o·i::-e• •• 0 11w,c..; J u o. ." 0 .. ,v.,/ .,J. _ • 0 1 

62° about one rdle belo1·1 the hi[):wa.;y a.."tlo. 64° e.t the larrest :;ioint exardraed. 

J. seriEs of ':".ot da;/S probabl;( ,r.al::es this stree.:r: too wP-n:: fCJr trcut o7er 

~:.ost of the coi__i.rse. 

F. P. Strubble, Car,;F ?orer;,a...'1, he.s used e. cushion of brc1.sl:. at tte up-

strear:: encs of c.eflectors to preve,rt undercutt:i.nc. This vrill c.outtless be 

armo?ing to fisherr.c:en, but rray p::--e-ve::.t too r.;uc1· di:c::ir~g e.t these points. 

The use of sn:e..11 trees vri th the leaves on as binders to hold sod in 

place on deflectors end covers may prove to be efficient, but are very 

unsightly. I question this procedu1·e e:-:cept l)OSc,ibl;r as an e:-:r,crincnt on 

th:.s particulc,r stree.rr .• 

~~- ( 6) East Era.nch Ta.hqua.menon River - T. 4.6 :n., R. 5 1_:.[., Section 29 and 

32; T. 46 w., R. 6 'if., Section 22. l'n.e v1ork on ';he ui::;per river, C.0110 in 

1935, a.pi::ea.red to be effective in crea.ting large, deep pools and in narrow-

ing the stre~ur.. Some cutting of alders alo:nr::; the strea.rE 9.bove tl:.e brio.ge 

rric:ht be questioned, 1::ut here the elder canop~r is so co,:.plete t:- 1at without 

the or;enings ms.de it woulc. be iEpossiblo to fish except vrlth bait. Since 

the strearr: is cold (54 degrees £.t 11 a.:rr..), it should do no hr.rn to open 

sections of the stree1L -to the stm.li6ht e.nd. the fl;,r fishcrr:an. Some un-

fishable areas are perhaps needed on strea.r.:.s, tut the work done in clearing 

was !lot extcmsive enough to ce detrimental. 

1he dn, bu:;.lt e.to·v·e the brid.;:;e in 1935 shoulc. not hav-e bee,·. CO!:structed. 

Sfrir:.g fed gravel e.rc&s ideal for brook tro,.rt spa.1·,,,irg were flooded by this 

str-,,cture. It woi.J.lc. seen ad.vise.ble -:;c rer:io-;re e. part cf the center of this 

structure to create :mre of e.. cu::-rent over these s:;::,aTrring beds. 

Fole r:.li:i.6 -v:e.s used on tl:-,e s.o~-r.nstrea;:, sic.es of so:!::.e deflector 'l:r.c.s. 

T!':is r,ra.ctice ma:,' be very desin.bl<, v,here cor,siderable v,as}:in6 is to be 

e:-:pectec': ~·_;:; in ver:,: so:"t bcttorn. 
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Lt the 10,::er station where ','Tork vrn.s in prog;ress, the stres.m is re.ther 

ex::osed and. the bed wr,s cle'.?rec1 cl;;.rir:g the c0cJ.stru.ction o"!' t:i.e nevr brid.i:;e. 

Single 9..!'.d double wi!".S deflectors of log: anci sto!:e and of stmce and chloride 

sacks filled v,ith sand were beir,:; insti:\lled. Er. Frisbie a..-r1d I agreed that 

this was poor construction, e.s the chlo:,:ic.e sacks vrere already begin!ling 

to collapse and the whole structure wo-..1ld soon be lost in a flood. He sug­

bested us in;; the pole a.cYJ.d 7:ire mat with rocl:s er:.d ~log core as described 

umler (1) Roel: :2.iver, and eli:rnination of chloride sacks except empty between 

the rocks to better sea.1 the deflectors. Yfe also agreed that more care 

should be used in placing the rocks. They should be fitted or "toed in" 

rather tr..an piled loosely. J?la.YJ.tinc; of spruce a..'11.d balsam along the stream 

margin below the bighwater level appeared to us as futile. 

The barJ:: erosion control by log crib and reel'.: fill e.t the base with 

grading 8..."l.C. sodding of the slope, rrostly done in 1936, seemed to be holding 

:c.icely. 

We visj_ted the Sullivan Crest Rearing ?ono.s built by the Forest Service, 

vnder the L'. S. Bureau of Fisheries specifications, for operation by the 

Eureau. The only criticism of the site might be thP- prevailing lovr terrr_flera­

tures (with air at 84° at 4 p .rr..., the wa:ter a.t the head sere er. was 51 °; at 

the lower end of the pond series 54°). The temperature drops to about 45o 

at night. During r,ost of the rearing season temperatures 7rill be bel01'r 

the opt:.rrnr. for rapid frovrth of trout. However, since no one 1c::rwrrn ·whether 

a 2-inch trout stands a poorer chence of survival then a. 5-inch troi.:t, 

perhar,s it makes little difference how fast the grm·rth is. Cert9.inly food 

consu.Llftion will ce less (end :rossibly loss from disease) at lower tempera-

tu'."'es. 

~~- (7) Sihrer C::-eek - T. 42 1;., R. 5 W., Sections 7, 8, 17 c.nd 20. This 

streaJL ·.•ro.s rat}1er ce.refully exani.:rJ.ed bece.use of recent criticisrrs ::iy 

Robert Gillie of ~:oran of strear:: ir::provercent s..ml beaver ds . .r;: rer:;ove.l. Our 
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ccnclusicns rege.rc.ing t:,is work 9.2·e ;i ven i!'. Institute "Report }fo. 431., 

entitled "strear, Clee.T,i:::1; ari.d Eee:ver De.:i. c"errnval ir:. r:i:wl:ine.c County." 

Su:r::mar;:; and Conclusions 

The U. S. Forest Service is te.kinz e.n !:'.cti ve interest in strea.r:i im-

r;rovl')me::,::; in the i=e.rquette ancl Hiawatha Forests. Accorc.ing to Er. Frisbie, 

the~, hav,3 five cr'9WS &ctivel;y engaged L-1- r..ai:1tcnance 9.J1c1 construction at 

present. 

In general, tl'.e work appes.rs to rJe carefully planned, fairly vrell 

supervised and efficiently carried '.)l~t • .A r9al effort to make the vrork e.s 

peni:anent a..11d inconspicuous as possible is ai::parent. The only serious 

question might 1:Je the t;ype of stree1ns cLoser.. in sor;1.e instances, e.g. Little 

Indian River, Fish ~am River e.nd Joe's Creek. These streams are evidently 

marginal, if not subme.rgir..al, for trout during the summer months, because 

of high ter".per:;i.tures. Hovrn,yer, since tenperatures were taken before im-

proverrent and since i;1p::-cver1ent was designed to lower tr.ese, the results 

vrill ce exceedin6ly Lteresting in determining tr.e vali;;.e of work on strearrrs 

of' this chare,cter a.P-d may amply justify the effort. It would he.ve been 

especie.lly value.ble if fish yield studies and population censuses could 

have been conducted bef0r0 end after i,,~rovement. 
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