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Installation ¢f suresn improvement devices in the East Eranch of the

b3

Bleck River on ths holdings of the Zlack River Ranch, Vontmorency County,

e .

was carried out under the direct supervision of (.

O

1931, The struchtures, which are auong the oldsst in
a few experimental types, coushruction of which has since been aberndoned,

The age of these struchurses makss their present condition a matter of zrsat

interest when considering questions of durability, appearance, and func-

Ltional permancnce of stremm improvemen® devices,
Two mejor clesces of materials are employed in these structures., Those

ror the Upper Daw to the Lower Dam (ebout two miles

cted elmost wholly of waterlogged logs, timbers, dead-

trhe latter chiefly beinz incorporated into bank

rlace vy mesrs of stakes (usvelly
reinforced with stene or boulders, an sdeguate supnly of these being un-
vailable until The Lower Dzin 1z reacheds From thet soint to oue s chort

distzare beyond the




rejority of the deflesctors ars composed of boulders, or of ome or two larcge
logs extensively bamred snd reinforced with

? the improved sectlon (ebout *wo miles) the P
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is resumed,

by

From the Upper to the Lewsr Dar, the stresm bed is composed almost

entirely of fine shifting sand., The rather wide wvalley, flanked by low sand

hills supporting aan open growi ® jack pine, is occuplied by marsh gress,

impenetrable

a

and by scattered clumps of alder, which often meet to form almost
thicketss In the main, 2lder supplies the only stre=mn shade through this
 isolated stands of white cedar, spruce, and tamerack occur
speringly along the streamside. Iecause of their sandy character, the

banks are seldorr undercut. Txcessive quantities of sand, which make this
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or of streem wide and shallow, derive not only from the eroding bank

but from the Upper Desm, which has at various times been filled with send

and subseguently washed away, Aquatic vegebabtion is wvery local in distri-

es being pondweed (Potamogeton heterophylla),

o

bution, the dominanl spec

eel grass (Vallisneria), and Chara, or stonewort., Potemogeton filiformis

seldom ocours except where there is at least a small amount of grawvsl,

Presence of P, heterophylla 1s indicative of relatively slow current =and

of elevated water temperatures induced by the shallow flow and lack of

shedes Chara i1s probably the most valueble of the species mentiouned, not
only because it rarbors a lerge variety of food organisms, bubt beczuse its
root systems are better able to stabilize shifting sand, forming permenent
bars upon whish silt and organic debris ars subsequen

21y frarped out by

the plents “hemselves, Here gnd there islands have teen formed through
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devices. The; have besn most commonly

r Tepee and squere covers in the channel, These become embadded



-5

in serd, following which an islend is tuilt up in the lees. Sedzes of the

genus Carex first eprear, fiving way to various gresses, composites, and

even shrubs, Such islends are of value chiefly throu.h their role in
nerrowing andé restricting an overly wide channel. Their food producing

function is largely lost when they emerge ahove the surface. Siice covers

Ul

of this type 2rs almost invariably artificial and unatiractive in appearance,
their further ceonstruction is not recommended.
Food productioa in the upper section is very lowe. Limited numbers

of insect larvae inhabit weed beds, cling te improvement devices or

-

natural drift end deadhead material, or burrow in the narrow zone of silt
and organic debris at the extreme edges of the stream. The bottom itself

£ sand.

O

is quite barren, owing to the almost universal prevalence of shiftin
£t rare intervals small gravel strikes run scross the bed, and even morse
rarely rough peat outcrops offer harborage to fish food organisms, These

sat outcrops are peculiar formations of a strongly fibrous texture., Al-
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unbling readily in the hand or under foot, water action alone
does not destroy them, but erodes rough, pitted, deepewalled holes which

iy

offer excellent hriding places for aquatic insects,

At the Lower Dam The streem undergoes a shaerp change. The valley
narrows to an average of 100 yerds., The immediate fla%t shore line disaypears
or is rucih recuced, and steep benks rise alwmost from the weter's edgs. A
heavy rixed stard of magle and aspen, witl: occszsional cedar, spruce, and

balsem, clothe these banks and the adjoining hills, affording amnls shade

to the streem, The ted cowposition chenges from send to zravel and rubble

and falls mors repidly, iacressing the rete of flowe. The gravel is tunickly

tH

coated with spongzy warl concretlons on which moss (Fissidens spe) grows

thickly. This cerbinetion is one of the best lmowm for tottom fauna pro-

ductions One sguare foot of gravel and rubble, costed with marl and
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issidens, yielded 1§ cubic centimeters of fcod orgenisms, comprising

A ———————

by

2089 individual specimens, 1739 of which were larvee =nud pupse ol caddis
flies, & hichly favored trout food. Deep holes, long rools, and attractive
gravel riffles occur in abundance. Cover is available fror improvement
devices and lodzed drift meterial, es well es from large boulders.

About a helf-mile above the Farm, the stream enters a clearing, and
gt the same time much of the gravel disappears from the bottome The banks
sre cbout four feet high, corposed of a stretum of sandy loam surmounting
sand. Fibrous peat again appears in the bottom, and alfhough sand is
dominant, the deflectors have been successful in producing a few pood
riffles of fine %o moderate gravel., Fank erosion and absence of shade end
cover are the factors in greatest need of control or correction. Food pro=
duction when last checked (July, 1935), ranzed from 0.5 to 3,5 cubic
centimeters, which is rmch below that of the gravel and rubble section,
but better than the sand section lying above the Lower Dam.

Improvenents in the upper section are, as has been stated, almost
entirely coxposed of wooden materials. Wing deflectors and bsnk covers
are rost numercus, followed by reverse and ¥- deflectors, bend rafts, and
tepee covers, Considering the fact thet this work hzs been in place for

seven tc eight years, end that it haes had to withstand heavy ice acvion,

its condition is ¢uite good. Nany of the stakes have besan heaved up

v
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through ice pushes, and should be redriven, 1e fact that meny structures

1%

o

are still in place despite great upheawval of anchor stakes, testifies %o

0]
e

the desirablility of driving stakes ss deerly into the stream bed as possible,
up to a distance of six or seven feet, UNext to this, Ths most common form
of damege is impairment of the seal, allowing wing deflectors to undercuts

Strong current rushing through such wash-outs effectivelr destroys any ruck

[}

bars or weed beds which may have been formed in the les of =the wing, weskens
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the strength of the current arcund the outer end, ani subjects the mooring
stekes to extra strein. To compensate for this, a deep hole is formed
under cover of the structures Deamaze to the deflector proper, such as

loss of one or more logs or sections of logs, has occurred less commonly,
and appears to have been caused, in most instances, by breeking of wires

or urheaval of stales during periods of ice action, or as a result of heavy
drift lodgement which imposed unreasonabtly severs strain. Washing around

the bank end of deflectors, a failure frequently observed on other streams,

2

[

s of rare occurrence in the Easst Branch, where such devices were deeply
eribedded in the bank at the inner end., Pank rafts aand 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 pleasingly natural appearance,

In the section from the Lower Dam to the Ford, and 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 benk at one end, the other end very securely lodged
between two or more large boulders. Other bovlders are stationed at inter-
vals along the downstream side, and the whole face well banked and sealed
with sizeble stones. In most cases, devices so comnstructed have suffered
little or no demage. An excellent hole is created around the outer end,
while drift and detritus is ccllected in the lee. In the few instances
where the woodern elements of such barriers have been swept awsy, snough
stone and boulder material from the anchorapge and sesel persist to maintain
a most eltrsctive riffle, even though the previously collected detritus
is scoured sway.

Panlt refts and deflectors ceonstructed wholly of wood have fared worse

in this section then in the sandy portion upstreem., Arparently the factor
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responsible for this is the increased rate of flow, which has rendered

t much stronger than

Improvements in the Ferm section are, in the main, continuing to servs
their designed function. The deflsctors have dur through a deep layer of
sand to gravel, end heve caused snmaller gravel To pils up below and form
riffles. Added structures are needed for control of erosion in this very
unprotected section, Planting of shrubs and sand-loving grasses such as

dune grass (Ammophilae arenaria) should not only aid in checking erosion,

but should suprly needed shade and cover to the stream,

t is felt that repair and rehabilitation of existing stream improve=-
ment devices in the LFast BEranch of the Flscl should be carried out before
any additional stretches of water on this stream are improved. The
upper section should receive ettention first. Its nsed is greatest. Re-
driving of pulled stalkes, and occasionel replecement of wire and logs,
would place & majority of these barrisrs in excellent condition,

There follows a copy of notes on individual improverment structures

taken when the writer recently waded through the improved sections of the

tr

Fast Branch of the Black River. The investigation,

covered thre stream from the Upper Dem to the Ferm. The sky w=
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light clouds, following & cold, rainy day. At-10:00 a.m. the eir tenpera-
ture was SSOF., that o” the water 57°7, Iumbers sssi
structures are those starped on corper fsgs and
of installation to permit the reintenance of serarste records for each

improverent devics,

582

on left 50 yerds below Upper Dam, Uncercut throughout, no

permanent rmck in lee; fine gravel instead. OQubter end stekcs upheaved

mede on September 1, 1533,



12 inches, but most of current still diwverted. S8mall pater of Scirpus

end Carex in lee half way %o end. INole 2t end Z1 inches deen, hobttonm

coarse gravel snd rubble encrusted with merl,

583
Wing on left. Mot mucl: undercut but muck in lee not permanent,
Partielly broken down in center section but still diverting most of current,
Teyth at ocuter end 10 inches. Eottom as for 532, Fole onposite outer end

under right bark 20 inches deep, 40 feet long.

584
I-deflector (underpass type) in center, Lozs spread and sbakes
lifted, Upper two logs above surface of water., Hole at left end 28 inches

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

before, nc plants, Shallow sand and gravel bar below barrier 20 by 40 feet

divides streem into two channels averaging 24 inches deep for 30 feet.

o
=

Pelow this sparse Potamogeton heterophylla over fine to moderate gravel

in center, estimated 607 gravel, 407 sand., Unsightly in present condition.

585
Open V-deflector, apex jarmed with large logs from Upper Teme. Hole
benesth jam at least 40 inches deep, has eaten threcugh gravel layer to
send and peat, GStakes badly upheaved. Eig hole in center unfishatle,

Y

Twenty feet below on right about 15 square feet of Vallisneria,

586

Bank raft on right in good condition, Vallisnceria znd P. heterophylla

——

srount it and eppeering through openings. Hole 18-24 inches deepe. Red

© stekes uzed to block off
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ugpper section of 1%Z2E trout count.
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Wing on right has lost center lcg, thus destroying its usefulness,
Fuck bar gone. Eole et end still ZC inches deep due to rresence of three
large boulders, Bottom 707 send, 207 fine tc moderate grevel, mno plents,
Lewer row of stakes from 1835 trout count heve ceught drift meteriel and
forred e 38=~inch hole under geod cshade from clump of spruce, Eanks open

here except for red osier, DBottom quite sandy, some Chore end Vallisnerie

on bers and in bank pocliets. OSome flet mud Carex flats merge with water,

Perlss new low, growr with marsh gress. Cuter chonnel 18-22 inches deeps

No tag
Bank raft on left in bend, ebout 30 feet longe. Hole 30-3C 1nches
deep alerg rights 8till in good shepe end locks quite natural. Bottom

10 sand, no shade. Some Vsllisneria at lovwer end. Eottom corposition

s e

of 20-307 grevel, balance sand, appears

Wo tag
Wing on left, scmewhat undercut; stekes 1ifted, but several patches

.

of Vallisnerie persisting ir lee. Outer end broken down. Hole elong

0o

cuter 30 feet aversges 2% inches deep., Eottom, 707 sand, 307 fine gravel,

Cne rundred feet lovier there is evidence of flooding=-detached logz and

wire locged on smell islancd twe feet out of weter,

592
Wing on lceft et foot of etove-rentioned islend, Inner end cutb

eround, cuter end overflowing, Nomuck r lee, Sand and gravel ac belore,

N

zzne cube Hole at cuter end 18 inches

telkss lifted badl;, some sciunelly

2

trere is sn impermensent wuclk snd sand ber 4C ty 180

[o7}

gel,.  Te

8]

g Ehatohds

feet below structure on left; no plentss OCn right oprosite end of tar is

-
£ <

7pllicnerie wWith scwe I, heterorhwila, ¥



“recked wirg on left just below ter. CStakes zone. IHole still
28 inches deep, botiom send end muelr, no plents, bul some fish cover

afforded by logs of wrecked structure,

594
Ving on righte. Center section btrokern to below surfece, mest of flow
now going through the breek. Subsurfece logs creste & 3€ irch hole. Outer
end upheaved, two logs cut of water and unsightly. Holc af cuter end
3C irchec deep, scme rucl end send in lee, no plentse. Bottom 1007 shifte-

ing sand,

586
Wing on left, Irner end cut arcund, outer end undercut. Hole
around outer end 30 izches deep over sand bottoms Small islend built up

in lee of wing, supports some grasses snd sedges.

596
Bank reft on right--partly broken but still gives geod cover tc
30-inch hole, PBobtom remsins 1COY sand. Only shade from bank furnished

 1s flat, water
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ir morning by red osier. In this vicinity th s

unifornly lmee deep, bottom entirsly rmade up of shiftirg send. Along the

edges 1s & narrow ruck zone vhere spearse growths of eel greass end

F. heteropnylle oceur. There iz no shede. Along the low banks sre rarsh

gress, sperse clumps © and joe-rye-weeda
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Large wing deflector on right. A mck ber has fornmed in the lee

neer the outer end, The inner half ic

(@]

verflewed, thus producirg a

28=~inch Yole neer the inner end. The hole arournd the ocuber end is 2C inches



deeps DBottom estimeted mede up of 957 sand, &7 gravel, Parks unchengzed,

Jirg on righb--irmsr encd overflews, ss does cuter 6 feet, Hole at
ter ends 24 inches deep., Stekes ere badly heaved., A sand

ber has formed in the les, neer the middle; no plsents,

No tag
Wing on lcfts An islend 12 inchee cut of water has forned in the

lee, 2nd occuries about 7% sauere feet,s It is grovn with Carex and mint,
L] L L

Icle at outer end 20 inches deep, scme gravel appearing. Deflector and
islend throw current ageinst right bank, where there is a pool 20 inches
deep snd about 1CO0 feeb long, shaded ir the forencon by cedar and tamsraclk,

¥o agustlic plernts here,

No tag

Just below the above, there is & wrecked wing on right side of stresm.

-

Drift has lodged on the wreckege, snd now shelters a pool 3C inches deeps

Pubble srpears in bottom as width of stream is decreased by half,

Mo tag
An opern V-deflector. Left helf overflcws, irmer end of right halfl
cut ercund. Hole ir chennel et cern

er 2C inches deer., Yo ter or plants,

Strear widens to normel width just sbove here,

Yo tag

Yirecked wing on rigrt. Cnly one log, the tobtom one, remains, YHole

v oubter end 1f inches deep. o serd or muck bar, or squstic plents,

Eo*tom 1C0F shiftin:

sand 2geine. CZetweer this erd next structure, Chars

\

(Stonewort ) begins tc appeer, rit or miss, in patches of varieble cize, on
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sné tottom., Once & swall stend of Chara becomes esteblished, it spreads

eré speedily tuilds itself a btare Sand accuruletes end is bound Ly the
roots. Iuck, silt, anl orgenic debris are tregped out by the plants,
with the result tkat long, deep Teds may be Iormed, to the adventage of

the stream,

605
Wing on right. In the lee are two Carex=-grown islands each about
20 squere feet in areas. Lee also encloses & shallow muclk flet et heead of
long tend, aprreximete dimensions 80 by 200 feet. Cedar shede on right

™

benk, Channel on left with 2-foot-wide frirge of P. reterophylla next %o

.

banke. Chamnel arcund cubter end 12-18 inches deep.

£06
Wing on left shelters islend built up ir lee which, with defslctor,

forns a triengle, Outer end is undercut, hole 24 inches deep. No weeds

on bars. Structure ferms a fine deep run under descheads along right bank

oprosite outer end, Eobtom

[ee}
~

7, seand, with smell patches of gravel or

rubble, encrusted vwith marl and grown vith Fissidens moss,

608
Square raft cover in midstreem. Townstreem side heaved up et an
engle of 30°, Woulc te better removed. Weed bed Just above on right made
n o~

up of scenty growths of Vellisnerie and . heterophyllae,

————

609

Single log dellector on right, It is likely that the inner end

O

}n

becere dislodged from its stekes and ras subseguently lodged agsirnst benk
further dovne. Jravel and send island which heas formed in lce next to bamr

cupports Cerex and .resses, FLole and cherrel sround cuber end from 20-84
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inches deer under overhanging red

bank; ground rising.

610
Larze tepee or triangle cover in center, Ilov wrecked end seanded in
to bottom, btut 2 large island is formed just below, Islend about 50 feet
long, 8 feet wide, 12 inches above water, thickly grown with sedge and
grasses. Channel on left 20 feet wide, 18 inches deeps On right, 15 feet

wide, 8 irches deepe

611

3 33 ~ ] P e oy Y - : ~ PRI AN K - x
is diverted under overhoxnging red csier for fifveen Teeb. Dottom sand with
. 1N . ale - - + =
rere seat outerogss; no plants,
Iada B2
612
Treoelred ard strended Rick ond dre JURCINR TV 1
“reclied arnd straznded nigh ond dry on rignt bani,
£13
T e - EaX) — Nl 2 s . . 5t . e b}
Zenk reft on left, Still in zcod cendifion, IZcola Tos desp to be
Q e ~ o . e
wededs Scme Arift loiged here,
Jl’-o
) 1. Sa B -~ el s
en open J, no funmetlong hall g an I=deflector
emA el - frmana DAP D LY. T - o sy SR £l
znd helf cs = reverses oot of the Ilow goes zround the left end, 20 inches
deep, zZar in miadls
o e
o teg
T Nl L] Lo - - - - L1 i
Zerlt ralt oon risnt Just Lelow £14, recled 2ad soncded in, finlss
Dpst ol Ao A vy e e 3 b - A
feet zlove revgvel or rezaired, er deep
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wrlich sedges and wints have telien root, meling the structure arpezr very

Just below, = large log wing, several old stumps, and deadheads are

littls to strewn, tut rather unsightly.

L stone T=defllzchor has 2 nwiner of drift lorse The left snd

is wholly jasmed acroszs, the right open, water 14-20 inches deep.

Partly artificisl and partly netural log jam on rizhts Glves pro=

ct

cn against erssion, but offers littls shelter for fish,
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Log and houlder wing on right in -end., Los badly undercut,

11 deflected, Some cover unier log.
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Log ond Trusn wing on right. Eedly damazed, tunt = permanent islond
:
tuile up in lse wilich wro%asily can «ow soshein itself?, Tols arsund outer
end 20 inches deep. Sonditions of bottem znd banis shade unchenrced,
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eprerently failed under the additionsl lo2d of lodied 4rift materiel,



o tag
Jex of logs end stwrps along left tenk., Tate
outer face, & small serd ber just below,
To tag
Long stone and beoulder wing on rizhe,
formation of ruck bar in l2e, but accelsreoies

Poulder wing on left. Overflows somewhat,

attractive riffls and

Complicated log and boulder device,

Overflows ercugh
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functioning much

enrrant well and has
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asual, but
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ment, corposed of logs end huge boulders,

abrupt angl

fes) 3

@

deflsctor. The rigrt els

about two-thirds of the wey across the stresm, at

proximately'75°. % single large boulder banked with a few smaller
protects the leff Lank and forces the water through

tucl, silt, ard sperse pro
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a occur in rrotected zreas,

o tog
goulder wing on rizit, *wle eround e 23 to

crevel ex? rubble with merl incrustations,
o teg
Gertly curved dam of bouliers, Inlk of flow
in eceuter, DProduces sn excellent riflle, and a

is broken up by enother boulder,
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hole 20
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Lov stone end Toulder win

At errectlas an - I it r A . -
not grectly accelerste current, ¥ols arcund snd 18 inches deep.

Mo tag

Boulder wing on right, large stump lodged at oubter end, Hubble and
smell Leoulders in bottow around end form riffls 20 inchas deepn.
Yo tag
Bonldar V-deflector, in sood coandition, central channel 30 iInches
deep, current grestly accelerated,
Yo tag
Eonlder wing on right, Iuch of flow trickles through interstices,
Eole around end only 14 inches deen, No muck or silt denosits,
513
todly nesr end, and doing little
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loz =nd stone wing on

s t ot s
below, the current is split

lodzeds This

Stone reverse defllecto

shannel

flows repid 241

to moderate zravel,

Log #nd stone wing in

grevel bottom run about 20

Boulder wing on left,
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rizht., Outer end section washed aver., Just
by & larce stump on which deadhieads have
LS Py
e of the third trout covnt mode in 1935,

r in zood conditicne Jater throur

, ending in a shallow riffls of fine
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fine preservation. Produces en attractive

inches deep end 1L feet long.

usual,

right, Gravel bar formed in lee, fast run
deep, Just below tiis deflector is the Ford,
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Zzle formed bty jam too deep to wede, Hice cover afforded by drift meteriael

over hole,

Large log jem in tend vhare river is neasrest <tns fence, This jam is
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effective in ercsion control to the extent that it is now almost entirely
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ed ine. It vA1l soon Le necessary to add to i
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it its efficiency is
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o be retaineds The nresent a peerance is untidy and unattrzctive,
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Mo tag
Opsn V-deflector of logs 75 feet below jom mentioned above. The left

side element is overlflowed, the right bhadly undercut, Although the current
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little deflected Ly “he structure now, the ceantral channel is still
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Jam on right. A% this level there is a gravel island in the cexnter

formed by the embedding of o tepee cover,
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Trom here down to Farm bridge the Imprevensnts once pressnt vere
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rerovecd 8t the time of the 1235 trout count, and weére not rerlaced,
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