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SUMMARY 

The benefits of transferring adult steel.head above natural stream 
barriers to spawn was studied through a series of steel.head trans­
fers on the Huron River, Baraga County from 1967 through 1970. 

This report details the transfer operations and presents the data 
obtained on the numbers of juvenile steel.head produced. It discusses 
fry emergence and growth, estimated numerical and biomass production, 
production rates, and downstream migration of juvenile steelhead. 
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INTRODUCTION 

In many Lake Superior tributaries where spawning mi�rations 

of steelhead (rainbow) trout occur, access to the spawninr. grounds 

is blocked by natural stream barriers. The question arises that 

if these fish were physically transported above the barrier, would 

the production of young fish be sufficient to justify such a 

project? If so, many miles of additional spawning area could be 

put into production. 

To answer this question, adult steelhead captured at the 

U.S. Fish and Wildlife Service electrical sea lampre� weir on 

the Huron River, Baraga County. were transferred above natural 

barriers to the West Branch of the Huron River to spawn. Trans­

fers were made each sprin� for four years (1967-1970) and this 

report presents the data collected on production, �rowth, and 

downstream migration of the juvenile steelhead produced. 
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MATERIALS AND METHODS 

Adult steelhead captured at the U.S. Fish and Wildlife Service 

lamprey weir were held in live boxes in the river until sufficient 

numbers were available to transfer. The transfer site was about 13 

miles upstream from the weir on the West Branch of the Huron River 

beyond two waterfalls which are barriers to fish mirration (Fi�. 1). 

Adult steelhead were transported from the weir to the transfer site 

by a 3/4 ton 4-wheel drive pick-up truck equipped with a sinple fish 

tank capable of holdinp. ahout 20 adult steelhead. The fish tank was 

equipped with an aeratinr device. Time required to complete a trans­

fer was 1 - 2 hours, and fish mnrtalitv was negli�iblc. The se� 

ratio wa� usually near 1:1. 

Frequent visual surveys of the transfer area were made until the 

date of fry emergence. Then the younF fish were sampled monthly with 

electrofishing �ear until Decemher to study their 2rowth. 

In late August and September. population estimates of the juvenil� 

steelhead were made at rE>presentative sites throu�hout the tr�n!':fPr 

�rea. A Peterson-tyne mark and recanture est1m�te was comnleted at 

each station, and the calculated densitv of fish ner souare vard was 

used to compute thf> total ponulAtion of 1nvenile stee]head. 

The downstream rnip.ration of voun� stel"}he,'.HI was studied in lQflO 

with a smnll-mesh fyke net connectPd to n flontin� tran box hv a 

6-inch dinmeter tube. The net blocked onlv a nortion of the str�n�

and was fished from lnte MAv to Au2ust. A similar �ttem�t VAS madP 

in 1970. but vandal� destroved the nE>t. 
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U.S. ·F.&W.S. 
(trapping ■ite) 

I 

West -Branch--..,,. 
Huron River 

Falla-+ 
(fieh barrier) 

Transfer --'� 
site 

Huron River mainstreaa 

.-

F.aat Branch 
Huron River 

Scale 1 in. •-1 mi. 

Figurt 1 Huron River system with adult Rteelhead 
trappin,. and tranaferrinR site■ shown 
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DESCRIPTION OF THE TRANSFER AREA 

The transfer area was 4.5 miles long and was located between two 

waterfalls which are fish barriers (Fig. 2). One small waterfall 

(Letherby Falls) is located within the transfer area but it is not a 

barrier for steelhead. 

This section of the West Branch of the Huron River runs throu�h 

a remote hardwood and conifer area. The ■tream averages about 20 feet 

in width and the depth ranges from a few inches in riffle areas to 

nearly four feet in some pools. Sixty to eighty percent of the stream

bottom is composed of gravel suitable for steelhead spawning. The 

�emainder is large rubble and pools. The only resident fish in this 

area prior to the steelhead transfers were very small population• of 

wild brook trout, sculpins, and blacknose dace. 

Complete data on the stream's physical characteristic■ of station• 

1 - 3 (Fig. 2) is presented_ in Table 1. A seive analysia of the 

gravel at the transfer site is also presented. The 13.7% of fine 

materials passin� throu"h a seive with an openin, of O .84 mm in Au"ust 

shows the gravel in the area is sufficiently permeable to have a high 

oxygen concentration in the intra�ravel water which is conductive to 

good survival of ateelhead eggs. 
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Table 1 Strea• •urv•v d3ta froa Stntfon• 1-3 
Auguat 24, 196�, Weat Branch Huron River 

Aver•R• width (ft.) 

Average depth (in.) 

Velocity 

1'oluae (c. f. •.) 

Station 1 

18 

7 

moderate 

3.67 

Gradient (ft./ai.) 40 

Water Temp. (•r.) 56 

Color & Turbidity colorleas & �lear 

Strca• atage au111111er lov 

Poole: 

No./ft. 4/300 
Size 
Type 

stream width 
mod. depth & cover 

Location 
Station 2 

17 

s 

IIIOderate 

41 

56 

colorless & clear 

summer low 

7/600 
•mall pockets

■hallow-mod. cover

Statton 

13 

6 

IIOderate 

30 

59 

3 

colorlesa & clear 

au111111er low 

6/300 
atre!lm width 

mod. depth & cover 

Cover 

Shade(%) 

fair (log• & rock•) 

so 

fair (log• & rock•) 

20 

aood (log• & under cut bank.a)

80 

Bottom type: 

% silt 

% sand 
% Rravel 
% rubble 

Veietation 

Bottom fauna

_ Lo_c_ation 

Station 2 

5 
10 
40 
45 

algae on rocks 

3 
5 

60 
32 

algae on rock.a 

3 
7 

40 
50 

&l,Jae on rock• 

mayfly & caddiafly mayfly, caddiafly • 
diptera & atonefly 

aayfly & caddiafly 

Gravel Analyais (Sample aize: 6 in. diameter X 6 in. deep) 

% nttiing 
% of total volume retained by seive with openina frC'ffl 
(in "'""• l of --------+-• ... ucc.sp_e_naion 

25.4 12.1 6.35 J.36 2.0 o.84 o.5o _o_._25 __ _ 

49.6 11.2 7.50 6.40 4.8 7.00 5.00 7.60 1.1 

0.84 Rieve 

13.7 
------------- -------------------------------

• 
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ADULT ST!ILHEAD TllANSFDS 

A goal of transferring approEimately 100 adulc eteelhead (50 females 

and 50 -1••> to the W.■t Branch of the Huron liver vu ••tabli•hed becaUN 

it wae felt that aany fieh would adequately ... d the apawnlng area. Whether 

the eteelbaad were "ripe" and nady to •pawn or ''hard" and would not 1pavn for 

•o• tiaa va1 not a criterion for ■electing fi■h to traufer because availability

of fi■h, road conditiou, and other project comm.taint• pncluded •uch detailed 

plenning. 

In 1967, 62 adult ■teelbead were tran•ferred between May 12 and May 24 -�.r 

('?able 2). Becau■e of the latene■1 of the tranafer•, mat of the flab were 

"ripe" fe-lee. To balance the sex ratio (1:1), it wa1 nece•aary to return 

- . .

20 -le• on May 24 that had previoualy been taken f roa the Buron liver wefr to 

the Marquette Hatchery for ■pawn collection purpo•••• Although the male• ware 

partially spent, it v•• felt they would ■till be auitable for epawuiag. 

In contra•t to the previou• year, road condition• in 1968 allowed early 

ace••• to the tran•f•r eite. Between April 9 and April 22, 94 ateelbead were 

releaaed into the We•t Branch of the Huron atver. Becau•• they came fro• the 

early part of the run, a>at of the fish were "hard" and would not ap&VD for ao•

tt.JM. Hale 1teelbead were difficult to collect ta aufficlaat nUDll,era, ao die 

•ex ratio favored �emal•• (1.41:1). 

In 1969, 119 1teelhead were tranaferred between April 27 and May 27. Tba 

traufer■ encoq,aaaed mat of the ■pawning aea■on, ao both "ripe" and "bard" 

fi•h were involved. Again, male• were in abort aupply. which ia reflected by 

the 1.43:1 ••x ratio. 

Hal• ateelbead apparently ascended the Buron a1ver later in the .. aaon 

in 1970 because a marly equal sex ratio va• achieved (59 faaalea; 60 malea). 

The tranafen were made bet:wHn April 17 and 29. Raarly all of theM early 

•teelbead wre "hard".
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Tba ateelbead involved in the traufer operatiOll rage4 fro• 18 ·to 29 

lnchea 1D length and wre f1:0111 three . to eight year• old. 'rbe average flala 

vu appro:d.-telJ 22 iac:M■ 10111 ad wlpN 3.S poUIUI■• 
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Transfer 
date 

4-9

4-10

4-14 

4-16 

4-17 

4-18

4-21

4-22 

4-24

4-27 

4-29 

5-1

5-2

5-12

5-15 

5-16

5-18

5-20

5-22

�-24 

S-27

Totals 

No. of 
aales 

3 

1 

1 

4 

2 

20 

31 

1967 

Table 2 West Branch Huron River 
adult eteelhead tranefer• 

1967 - 1970 

1968 1969 

�o. o� No. of Nn. nf No. of No. of 
fe11Ale• mal�• fc11111lPA male• Fe111al�• 

7 

9 

4 

s 

0 

2 

1 

4 

8 

10 

8 

6 

6 

9 

8 

6 

10 

10 

20 

6 

1 

9 

5 

1 

--- ----·--------- 13 ---

31 39 55 49 

35 

12 

6 

0 

17 

70 

1970 

No. of No. of

a.'llea femalf'■ 

10 

17 

9 

14 

10 

s 

16 

15 

12 

11 

---------- ·-·

60 S9 
------------- . ·- -----·-- ----- . . . --------- -----· -··• -•·· 

____ ___{62) _____ (!!4l _____________ (llQ)_ ___ __ _ (lfil _______ _ 
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FRY EMERGENCE AND GROWTH OF JVVENILE STEELHEAD 

Visual surveys from 1967 to 1970 showed that steelhead fry 

eaerged between June 11 and July 10 depending on weather condition• 

(Table 3). July 1 was about the average emergence date. 

When the young steelhead first appeared. they we.re 0.8 to 1.2 

inchea long and weighed 0.1 to 0.3 grams. The ■mall variation in 

length of recently emerged fry indicates that probably most of the 

fry emerged in a period of about one week. Collections of young 

fish each month until December showed the major growth period vaa 

July and August. The young steelhead gained 1.1 to 1.3 inches iD 

length during that period. from an average emergence aize of 1.0 

inch. From September through November. the fish grew 0.1 to 0.7 

inches. The ave.rage size of young steelbead by December way 2.6 

inches and 3 grams. 
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Table 3 Fry emerrence and monthly"Rrowth of ateelhead fry 
in th• Weat Branch Huron River 1967 - 1970 

(Sample aize• in parentheaia) 

Collection Year of collection and (date of fry emergence) 
date 

6-17

6-26

1967 (7/7-10) I 1968· (6/11-17) 

Length Weight 
(in.) (srma.l 

I 

I 
I 

Length Weight 
(in. ) (gnns.) 

1.0 0.2 
(16) 

1969 (7 /8) I 1970 (6/22-23)
I 

Len,th WeiRht Len�th Wei�ht 
(in.) (Rnu.) (in.) (gr.a) 

1.1 
(8) 

--··--··•" ·-- ------ ··--·-------------+--------+--------

1-8 

7-11

7-24

7-26

1.2 0.3 !
c1n I 

l 
I 
I 
I 

1.5 0
.
8 

(18) 
I 
I 

1.2 
(7) 

1.7 

(7) 

---r·---------------�-------+---·--·- ----
8-11

8-19

B-20

2.1 2.0 
l(11)

2.3 2.4 
(6) 

2.0 

I (5) 
I 

i 

j 
·; 2.1 

-----------------1---------L---------.--· .. ®. ____ _

9-11 2.2 2.3 1 2.5 

9-22 

(14) I I (27) 

---------------�J ______ J _________ +-_
2

_
.
_,.,:..(1_8...:;.) ___ _

10-8 2.4 2.8 
! (15) j 

11-4

---- -------- ---r-·---�--- 1-- --- ------2-.-5-(1_5_) ____ 

11-11 2.9 .5.2 ; -

� 
U6> I 

11.-26 I 2.2 2.2 <l) 

I 
(15> 

___ ....a...,_ ____ _ 

(1) Apparent decrease in avera,.e aize due to ••a�l aa■ple ai&e

·-11-
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ESTIMADD NUMBDICAL PllOOOCTIOllf OF 
JtNUILI S'IDLHIW> Dt -TIB nARSFD AIU 

To eatiaate the production of juvenile •te•lbead in tbe traufer 

area. five aampling atationa were chosen for population ••ti-tea. '?he 

■tatiou were located in such a manner that tbe resultant population eati­

-t•• would be repreaentativ• of the "Y&ryiag fish deuitiea throuabout tbe 

tranafer area. After population eatimatea were completed at the varloua 

statiou. the numerical estimate wu converted to the denaity figure of 

fish per equare yard. 

In order to estimate the total fingerling production in the traufer 

area. it vaa neceaaary to expand the density eetimatea to cover larger 

aegmente of the stream (Pig. 3). Thia waa done aa follow: Streaa 

Sepient A vaa eatabliahed •• extending from the downatreaa limit of 

fiah production (fomid by electroahocking) upatreaa to a poillt aid,.., 

between the location of the firat and aecond population eatlllatea. The 

denaity of fbh eatimated at Station l waa then expanded to enc0111pu■ all 

of atream Segamnt A. Segmnt B wa• eatabliabed aa extending from tbe upatnaa 

end of Segment A to a point midway between tbe location of the aeCODd alMI 

third population eatimat•••· The denaity of fieb eati .. tecl at Station 2 ... 

then expanded to all of Segment B. Thi• procedure was continued to the 

upatream limit of fiah production (again located by electroabockiqg). Thu■, 

five atreaa segments were established (A-E) and point eatimataa of fiala dauity vere 

made near the center of each segment which ware expanded to e■tiaate tbe total pro• 

duction in each segment. By aumming the estimated nuaber of _fingerling■ in each 

aegamnt, it waa poaaible to roughly eatimata total fuagarU.ng productioD tn tbe 

tranafer area. 

-12-



A (0.40 milea) 

B (0.28 miles) 

C (0.32 miles) 

D (0.75 miles) 

Weat Branch 
Huron River 

-------Station 2 

Juveni�le :t 
ateelhead rang 

(2. 73 lid.) 

. .

"'------�
,
.._--------Station S 

0.9 miles to Barrier Falla 
Scale: 4m. • 1111.ile 

_½u__re J Juv�nile stee.ll1ead population e�ti111ate stations and atreaa seg­
-ntation plan �ed to estimate total fish pTOduction 
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Because •ufficient time and manpower were not alway• available,· 

population eatiute• were not completed at each station each year. 

Estimate• were completed each year at Station• 1 throush 3. Station 4 

was ■urpled in 1968 and Station S.wa■ •mapled in 1969. Station■ not 

aampled in a particular year were prorated so that an e■tillation of 

the total fry production could be made each year. In 1967, 1968, and 

1970 all \Dlsampled stations were prorated to a SO% reduction in fish 

density of the next downstream station. In 1969 fish density in 

Station 4 was prorated to be equidistant between Station 3 and 5, both 

of which had been sampled (Table 4). It was decided that prorating on 

thi■ basis would give the best poasible eatimate becauae fingerling density 

was usually highest at Stations 2 and 3 and decreased up and downatreaa froa 

tho■e areas. 

Due to improvement of equipment during the atudy, it became possible 

to considerably increase the length of the population eatimate atation■ 

in 1969 and 1970. Therefore, the best point estimates of fiah density were 

made in those years. The most reliable fingerling production estimate vaa 

made in 1969 because the prorated section was located between rather than 

beyond aampled areas. 

In 1967, an estimated 10,312 steelhead fingerling• were present in the 

transfer area in late August when the population estimates were made (Table 5). 

Stations 1 through 3 were shocked with electrofishing gear and Stations 4 and 

5 were prorated to obtain this estimate. In the 1,200 feet of stream shocked, 

1,579 fish were estimated present - which is equivalent to 0.66 fish per square 

yard or 1,320 fish per 1,000 lineal feet of stream. Over the entire transfer 

area, a density of 0.39 fish per square yard or 720 fish per 1,000 feet of stream 

waa estimated. 



In 1968, populatiDn estilll.'.ltes were �ade in lat� October at Stations 

1 through 4 and Station 5 wa� prorated. These estimates indicated that 

there were 908 fingerling and 232 yearling steelhead in the 1,400 feet of 

stream shocked. Expansion of the data yielded an estimate of 6,910 fingerling• 

and 2,350 yearlings in the entire transfer area. In terms of density, there 

were 0.32 fingerlings per square yard (649 per 1,000 feet) and 0.08 yearlings 

per square yard (165 per 1,000 feet) in the population estimate areas and 

0.26 fingerling& (479 per 1,000 feet) and 0.09 yearlings per square yard 

(163 per 1,000 feet) in the entire section. 

The largest estimate of fitWrling steelhead production occurred in 1969 

(19,387). Stations 1 through 3 and Station S vere shocked in late August and 

Station 4 vas prorated to obtain this estimate. In addition to the fingerling&, 

an estimated 1,622 older juvenile steelhead vere present. In density units, 

this equals 0.73 fingerlings per square yard (1,345 per 1,000 feet) and 0.06 

older juveniles per square yard (113 per 1,000 feet). 

In 1970, 8,686 fingerlings and 2,593 older juvenile steelhead were estimated 

to be in the transfer uea in mid August when the population estimates were 

conducted. Stations 1 through 3 were shocked and Stations 4 and 5 were pro­

rated to obtain the estimates. In the 1,800 feet of stream shocked, a population 

of 1,740 fingerlings and 349 older juveniles was estimated. Thia is equivalent 

to 0.48 fingerlings per square yard (967 per 1,000 feet) and 0.10 older juveniles 

per square yard (194 per 1,000 feet). In the entire transfer area, the density 

was estimated at 0.33 fingerlings per square yard (603 per 1.000 feet) and 0.10 

older juveniles per square yard (180 per 1,000 feet). 
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Table 4 Years population estimate stations were sampled (X) 
and prorating schedule of unaampled stations. 

Year station was sampled 

Station 1967 1968 1969 1970 

1 X X X X 

2 X X X X 

3 X X X X 

4 Prorated X Prorated Prorated 
(50% of Sta. 3) (midway between (50% of Sta.3) 

Sta. 3 & 5) 

5 Prorated Prorated X Prorated 
(25% of Sta.3) (50% of Sta. 4) (25% of Sta.3) 
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T,-.ble 5 Index station populnt:lon est:ln,ate11 And e11t:lmatf!d tot11l numP.ric11l 1"rnd11ct:lon' 

of juven�le stcelhcad in the West Br:mch lluron River 1967 - 1970 

Population ntimr.at'! ·-·01d�l' Correa- Area E.s_
t._· ---i;t-_--

Sta. Stl\, .11nd 95% Fry trout pondinR of fry no.older 
lgth. 11re11 cnn£1 rlenc'!' t •mi t9 pe� 

l'er strea.,., sep;m�nt t>roduc- trout 
!_!_a-r._s_t_•-�--(�f_t_._>�(y=_�JL fry __ �1de� t:r=o�u=t==y=d=��-==�=d=�==•=e=r=m=cn=t==(�v=

d
�
.)

===
ti=o=n=='P=r=e=•=P=nt

1967 l 

Totals 

2 

3 

4 

5 

1968 1 

2 

3 

4 

5 

Totals 

300 600 183 
(135-231) 

600 .1200 - 988 
(688-1288) 

300 600 408 
(298-415) 

1,200 2,400 1,579 

0.31 A 2,956 916 

0.82 

0.68 

0.34* 

0.17* 

B 

C 

D 

E 

2,956 2,424 

4,014 2,730 

8,448 2,872 

8,058 1,370 

26,432 10,312 
--- (1313-:_1;_8_41)_ ___ _ 

350 

350 

350 

350 

700 240 
(138-348) 

700 207 
(133-281) 

700 266 
(166-366) 

700 195 
(95-295) 

65 0.34 0,093 
(25-105) 

38 0.30 0.054 
(22-54) 

54 0.38 0.077 
(32-76) 

75 0.28 0,]10 
(168-296) 

A 

B 

C 

0 

0,14* 0.084* E 

2,9.56 1,005 

2,9.56 887 

4,014 1,525 

8,448 2,365 

_!!_�� _hg� 

275 

lC.O 

309 

929 

677 

2,350 r.mJ r,iUU ,-mr--- --,:'J'.1-- 26,432 6,910 

____________ (,_7_1�::1104:.L)__ -'(-=-l�_li-29�------------
1969 1 

2 

3 

Totals 

1970 l 

2 

3 

4 

5 

600 1,200 1,156 104 0.96 0,087 
(780-1, 532) (74-134) 

600 1,200 1,552 87 1.29 0.073 
(l,000-2,104) (39-135) 

600 1,200 1,200 92 1.00 0.077 
(818-1-582) (72-112) 

A 

B 

C 

0.67* 0.068* D 

600 1,200 457 
(361-533) 

40 
(18-62) 

0.38 0.033 E 

2,400 4,800 4,365 323 
3,711-5.019) (263-383) 

600 1,200 504 
(258-750) 

600 1,200 496 
(336-656) 

600 1,200 740 
(466-1, 014) 

125 0,42 0.104 
(89-161) 

70 0.41 0.058 
(40-100) 

154 0.62 0.128 
(112-196) 

A 

B 

C 

0,30* 0.097* D 

0.15* 0.097* E 

2,956 2,838 

2,956 3,813 

4,014 4,014 

8,448 5,660 

8,058 3,062 

26,432 19,387 

2,956 1,242 

2,956 1,212 

4,014 2,489 

257 

216 

574 

266 

1,622 

307 

171 

514 

8,448 2,534 819 

8,0'>f! 1,209_ 782 
Totals 1,800 3,600 1,740 349 26,432 8,686 2,59) 
__________ -il,348-2

1
132) (285-4�3=>------·--------------

*Prorated e■timate■
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ESTIMATED BIOMASS PRODUCllON 
OF JUVENILE STULHEAD IN THE TJWiSFEll AREA 

Nu.rically, production of ■teelhead fry••• high in 1967 and 1969, 

and low in 1968 and 1970. To gain iuigbt on thia production periodicity, 

the nuaerical data vere converted to absolute and relative bio-H (pounds 

and pound• per acre). Table 6 ■howa the re■ult• of the data tranefonuation. 

Part A of the Table ehowa the bioma•• of ateelhead in the entire tran■fer 

area, and Part B ahova bio-•• in the aaapling etation• with the higheat 

f iab den■i ties. 

Relative bioma•s of ■teelhead in the entire transfer area ranged fro■ a 

low of 6.9 pounds/acre in 1967 to a high of 23.7 povnd•/acr• in 1969. Yearly 

periodicity in terma of total pounds per acre wa• not noted. After the e■ tab­

li••nt of a population of older fish (1968-1970), relatiw bio .. ee atabili&ed 

between 22.6 and 23.7 pound■ of ateelhead per acre. 

1.elati"N biomass in the sampling •tation■ with the highest fi•h densities 

(Station• 2 and 3) was much higher than the averages for the entire trauafer 

area. A low figure of 16 pounds per acre was recorded in Station 2 in 1967 

and a high of 38.8 pound• per acre vaa recorded in the same atation in 1969. 

Again, relative biomasa tended to •tablize in the area• of higheat fiab denaity 

after the eatablishment of a population of older fi•h. A range of 27.l to 38.8 

po1mda/acr• vu noted from 1968 to 1970. Iaplicationa of theN data ar• ex­

plored in the di•cusaion of thi• report. 
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Table 6 Diomaws production of juvenile steelheAd in varioue 
sections of the adult ateelhead tranwfer area

_P�..!_t A. in entire tranwfer area (2.73 miles 
Absolute Relative No. of Avg. Av,r.. 

spawning Af!e of lenr.th wei11ht biomass biot11a!'ls 
Year females fish (in.) (lbs.) (lbs.) (lbs./acre) 

1967 31 finierling 2.2 .004 41.2 6.9 

1968 55 fingerling 2.4 .006 41.3 6.9 

older 
juveniles 4.6 .040 94.0 15.7 

135.3 22.6 

1969 70 fingerling 2.2 .004 17.5 12.9 

older 
juveniles 4.8 .040 64.9 10.8 

142.4 23.7 

1970 59 fingerling 2.2 .004 34.7 5.8 

older 
juveniles 4.6 .040 103.4 17.2 

138.4- 23.0 

_.r._�rt B. in population estimate station with highest fry �d�e�n���i�ty.,__ __________ _

Year & 
�t_i_o_n�) ____ A_...g._e_o-'-f _f_i_s_h ___ _ 

1967 (2) fingerling 

1966 (3) 

1909 (2) 

1970 (3) 

fingerling 

older 
juveniles 

fin,:erling 

older 
juveniles 

finr,erling 
older 
juveniles 

Ab!'lolute Relative 
hioma!'ls biornaRs 

_ _.(=l_h __ s-'-'. ), _______ __,{-=:lb=•. /ac,..;r;..;;e'-') _____ _

4.0 16.0 

1.6 11.4 

2.2 15.7 

3.8- -27.1

6.2 24.8 

3.5 14.0 
-9:f" -38-.8-

3.0 12.0 

------------------ -------�-- -- · . .  ----- · --- -- . 
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PRODUCTION RATES 

Since no redd count• were .. de in the transfer area, it was not 

po■■ible to e■timate the actual number of eggs depo■ited and, therefore, 

no estimation of survival rates was attempted. However, from the known 

number of feule ateelhead tran■ferred and the estimated fall fingerling 

producticm, the production rate in tenua of total number of jUftnile 

ateelhead produced per female was calculated. While these data are not 

preciae because it was not known exactly bov many female ■teelhead success­

fully ■pawned in the transfer area, the figure• are useful in e■tabli■hin& 

a production range which the fi■hery manager could use aa a guideline for 

■teelhead transfer■ in similar streams.

In 1967, an e■timated 333 fall fingerling ■teelhead were produced fr011 

each female tran■ferred. In 1968, 1969, and 1970, the production rates 

were 126:1, 277:1, and 174:1 respectively. Thus, in a stream similar to 

the We■t Branch of the Buron River, one might expect a production of 300:t 

fall fingerling ateelhead from each adult female transferred if the ■treaa 

i• relatively free froa competing species or 200� fall fingerling• per 

female in a atreaa where aome -Q>mpetition with ocher trout exists. 
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DOWNSTREAM MIGRATION OF JUVENILE STEEIJIE.AD 

In 1969. a amallmeah fyke net connected to a trap box by a 6-inch 

deaaeter tube was fished from May 23 to July 28 to monitor the downstream 

migration of juvenile steelhead from the transfer area. The net waa 

fished without leads but wing deflector■ constructed of rocks and 101• 

were used to constrict the stream channel so that most of the water flow 

�a• funneled into the net. To further increase the net's effectiveness. it 

was always positioned immediately below a rapids or small waterfall to 

take advantage of the increased water velocities there. We felt these 

efforts enabled us to capture most of the downstream migrants. 

From May 23 to June 2, the net was located immediately below the 

transfer area. The net was damaged by vandals at this location, and on 

June 9 it was relocated in a remote area about two miles downstream. 

In addition to the juvenile steelhead, we hoped to catch "spent" 

adults returning to Lake Superior from the transfer area in the same traps 

so a survival estimate for spawning fish could be made. This effort met 

with little success, however, because only two spent adults were captured. 

Since the last steelhead transfer to the Weat Branch vas completed on May 27, 

five days after the downstream trap was in place, we knew that at least those 

fish ahould be vulnerable to the downstream trap even if all of the fiah from 

the earlier transfers had previously migrated downstream. Therefore, we 

concluded that many of the adults either died after spawning or were killed 

as they traversed the falls on their migration downstream. Due to the 

placement of the trap. it was not conceivable that a high percentage of the 

fish could avoid it and some evidence of death after spawning was found in 

1967 when a few carcasses of adult steelhead were observed in the transfer area. 
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Young ■taelhead (Age I) were fir■t captured on May 26 and they 

continuad to be taken until July 24 (Table 7). Moat of the fi■h (67 

percent) wen captured between J�• 10 and Jun• 20. A total of 121 

fi■h were taken during the aampling period. Theae fish were apparently 

not aigrating to Lake Superior, however, becau■e none of the fiah were 

captured in an identical trap being fiahed coho salmon ■-olt■ ■e'Yeral 

ailea down■tream. Since moat young ateelhead enter Lake Superior aa 

Age 11 fiab, we assumed that the majority of Age 1 migrant■ were merely 

aeeldng a 1n0re favorable rearing area. Thia i• alao a possible explanation 

u to lllhy no Age 11 ateelhead were captured, i.e., there were very fev

abow the trap because they had previously migrated out of the area a■ 

Age I fiah or they bad already amolted and had begun their migration toward 

Lake Superior. 

Monitoring of downstream migrant• waa again attempted in 1970, but 

vandal• destroyed the trap and effort• were discontinued. To gain further 

information on the timing of downstream migration, information wa■ gathend 

fro• u. s. Fiah and Wildlife Service weir record■ between 1967 and 1970. 

Although the weir ia an upstream trap, many young fiah appear to be diaoriented 

after paa■ing through the-electrical field• and are captured in the tra� boze■• 

From 1967 to 1970, most downstream migration at the weir occurred froa 

late May to mid-July (Table 8). Thi■ correaponds cloHly vith the peak 

migration period observed in 1969 with the fyke net. 

_.,.,_ 



lJate 

5-23

5-26

5-28

Table 7 Downstream trap catcheR in the 
West Branch Huron River, 1969 

Number of _____ 
steelhead 

Trap in (T. 51N •• 

3 

l 

Average 
__ s_izP __________ Fin clip _____________ 

R. 31 w., NE 1/4 Section 22)

2.5" 

3.7" L. pectoral

6-2 Trap damap,ed and removed 

6-9 !rap relocated (T. 51N., R. 31 W., SW 1/4 SE 1/4 Section 10)

6-10

6-11

6-12

6-16

6-17

6-20

6-23

6-27

7-2

7-1

7-10

7-11

7-21,

7 

30 

8 

l 

22 

20 

1 

f, 

4 

8 

2 

8 

7-28 Tr?.� removed 
--- ---- - - -----------

Total!'! 121 

4.5" 

4.4" 

3.9" 

20" + 

3.9" 

3.7" 

3. 4 11 

4.2" 

4. ?."

4.:?" 

5.6" 

.4.511

1.8" 

4. O"

spent female 

L. pectoral (3 clipped)

Anal 

(1) 

Anal 

Anl-ll (15 cl1pn€'d) 

Anal Ci) 

A!'!:tl 

.A.n:tl 
<2> 

AnaJ(2) 

A.,al 

Anal 

Anal 

4 T.. Pectoral

72 Anal 
---- ---· · ---- .. .  -·-------·-- .. ---

(1) Another "spent" adult steelhe.;.d was captured on May 23 in an
identical trap several miles downstream

(2) One fish marked in 1968 (r�c�ntured from u�strea�)
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Period 

4/1-7 

4/8-14 

4/15-21 

4/22-28 

4/29-5/5 

5/6-12 

S/13-19 

5/20-26 

5/27-6/2 

6/3-9 

6/10-16 

6/17-23 

6/24-30 

7/1-7 

7/8-14 

Table 8 Downstream movement of juvenile steelhead 
at the U. s. Fish & Wildlife Service lamprey 
weir (Huron River 1967-1970) 

Number of fish (12" -:> 

1967 1968 1969 1970 

(1) 
0 3 0 0 

(1) 
1 2 0 0 

1 6 4 8 

0 0 9 6 

3 1 1 3 

2 3 2 3 

0 3 2 3 

3 12 10 1 

3 6 53 7 

4 10 60 8 

11 28 44 15 

13 93 92 6 

6 71 225 2 

11 89 86 

(3) (2) 
13 161 J 

(1) Not full week periods. Weir started on 4/6/67. 4/4/68. 4/20/69, 4/15/70.

(2) Weir off on 7/13/67, 7/13/68, 7/15/69, 7/13/70.

(3) Data missing.
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DISCUSSION 

·rro■ thi• atudy, soae point• concerning the ■ucceaa of trans­

ferring adult ateelhead above barrier• to spawn becaae apparent. 

Al■o, soae inaighta into the dynamic• of juvenile eteelbead populations 

were gained. In regard• to the latter, tbia etudy revealed areas of 

needed future reaearch to more clearly underetand survival and production 

rate■, downatreaa aigratioc pattern■ of juvenile fiah, and carrying 

capacities of Lake Superior tributaries. 

Throughout this ■tudy, capturing adult steelhead for the trana­

fera was a simple matter because the u. S. Fiah and Wildlife Se�ce 

lamprey weir on the Huron River was in operation, and we did not haw 

to operate our own trapping facility. However, eince 11110st of the 

lamprey weir• are no longer in operation, the additional ti• and 

expenae of capturing adult fish would have to be incurred :ln future 

tranafer operations. 

In order to obtain the desired results of transferring adult fiab 

(i.e., to produce a roughly calculable number of juvenile fiah) one 

aust be able to estimate both the production rate of the adults and the 

carrying capacity of the stream. To stock a ■treaa in excess of it• 

carrying capacity or to understock when more adult fish are available misuses 

both manpower and production capabilities. Our atudy indicatea that addi­

tional investigation of the dynamics of juvenile ateelhead populations is 

needed to obtain more accurate eatimatea. 

Our production of ■teelhead fingerling■ was inconsistant fro• year to year 

in terau of the number of fingerling■ produced coq,ared to the uumber of adult 

t ... l•• tranaferred. Many interrelated factor• (egg potential, str•-
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carrying capacity, juvenile and adult fiah migration, and climatic 

condition•) combine to obscure the data. Based on the numbers of female 

•taelhaad tranaferred, the year• of beat production in decrea■ing order

would be: 1969, 1970, 1968, 1967. In■tead, the folloving order vu 

obaened: 1969, 1967, 1970, 1968. The apparent concluaion froa theee 

data i■ that numbers of female ■teelhead al�ne cannot be u■ed to utiaate 

production. 

Climatic condition■ could have a great effect on survival. Severe 

flooding reaulting from a rapid spring break-up or unseasonable weather 

at any time before fall population estimates were made could adversely 

affect the survival rate. During the study period, however. no climatic 

extremes were obaer,,ted that would correlate with the lov aurvi val rate■ 

of 1968 and 1970. 

Adult migration out of the transfer area before spawning is a 

possible explanation of low fry production in 1968 and 1970. In 1967, 

only "ripe" fiah which were ready to spawn were transferred to the West 

Branch. In 1968, all of the transferred adults were "hard" and would not 

have spawned until a later date. Both "hard" and "ripe" fish were trans­

ferred in 1969, and most "hard" fish were transferred in 1970. The 

apparent conclwrion from theae data is that more "hard" fiah tended to 

Iii.grate out of the transfer area before •pawning than did "ripe" fish ands 

conaequerd.yJ fever adult ateelhead remained to produce the 1968 and 1970 

year classes than remained to produce the 1967 and 1969 year classes. 

There is no way of proving or disproving this theory. howewr. Recent 

work by Stauffer (1971), who completed yearly juvenile ateelhead population 

estimates on five Lake Superior tributaries from 1967 on (project ■till 

underway) shows that in three of his five study atreams he had high fingerling 

populations in 1967 and 1969 and low production• in 1968 and 1970. Bia 

awragea for the five ■treaJU combined show a tendency toward high fingerling 
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production in odd years. Therefore. while migration from the transfer area 

prior to spawning is a possible explanation of the low fingerling production 

in 1968 and 1970. the variation in population density of juvenile steelhead 

in the West Branch of the Huron compares closely with variations in other 

■treams of the area during the same time period.

The carrying capacity of the stream itself may be responsible for the 

variations in fry density. When the transfers of adult fish were made to the 

West Branch. it was not known how many juvenile fish the area could produce 

or support and the number of steelhead transfered was-often largely. influenced 

by the availability of fish. If the stream was seeded below carrying 

capacity, one would expect·to see a variation in juvenile fish biomass 

which reflects the variation in reproductive potential. In terms of pounds 

per acre of fish. the total biomass would not be expected to be uniform 

from year to year. If. however, the stream was seeded at or above its carrying 

capacity, one would expect similar totals of biomass each year if the carrying 

capacity of the stream remained relatively stable. In other words, inortalities 

or migrations of young fish would be expected until juvenile fish densities 

approximated the stream's carrying capacity. Thia latter case appear■ to be 

what we observed in the West Branch. 

From 1968 on. after the establishment of a population of older trout, 

the relative biomass of steelhead in the stream stabilized between 22.6 and 

23.7 pounds/acre. This would indicate that the stream had been seeded to 

its carrying capacity or was at least at its carrying capacity for that time 

of the year. If this assumption is correct. the following explanation of 

varying fingerling densities is plausible. In 1967, only 6.� p:)tmds per 

acre of steelhead fingerlings were present. The high production of fingerling• 

in 1967 probably resulted from seeding below carrying capacity in a streac 

nearly free from competing species. In 1968• the. carry-over population from 
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1967 plwi the larger steelhead transfer in 1968, exceeded the carrying 

capacity of the atreaa. The 1968 fingerling• being unable to successfully 

compete both between and within age groups, either suffered a mortality 

or a portion of them migrated out of the area to bring the population 

denaity down to the ■treaa'a carrying capacity. In 1969, a au.11 carry­

over population resulted in increaeed fingerling production which again 

brought the stream up to carrying capacity. In 1970, the rever■e pro­

cedure occurred, and fingerling production vu lov (the .. jority of the 

bioma•• consisted of older juvenilea). 

With the limited data available, conclusion• about biomass ■hift• 

between age groups from year to year resulting in the observation of high 

fingerling production in odd years can only be theorized on. Bovewr, of 

the reasons discussed for varying fingerling densities, this one aeea to 

most closely explain the situation, and it can be compared to other 

streams where this phenomenon may be occurring naturally. 

Another question of interest arises from transferring adult ateel­

head. How many ateelhead smolta are produced fro• a transfer? Unfor­

tunately, our experiment was not geared to determine this but so� 

information about migration dates and c.:irry-over population� of juvenile 

ateelhead after peak migration periods wu gained. In 1969, we IDOllitored 

the downstream 'IDigration of juvenile steelbead from the transfer area. A 

total of 121 Age I migrants were captured, but no Age II naolu were 

observed. The two main reasons, I believe. for our observation of so fev 

fish are the timing of the downstream migration and the fish holding ability 

of the transfer area. 

Spring flood condition■ on the Huron River neceasitate installing downstre­

trapa late in the spring (5/23/69). Several researchers have reported that 

different aizea of 111DOlta migrate at different times, the larger fiah lligratina 
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first. Since the downstream trap was not ins,talled until late May, there 

i• a possibility that any larger (Age II) fish in the area migrated out 

before the trap was in place. The Age I fish captured were probably the 

last fish to leave the area and may have been migrating towards Lake 

Superior or merely aeeking more favorable rearing area in the river 

itaelf. 

The ability of the West Branch of the Huron in the transfer area to 

hold fish of larger than fingerling size may be a reason for the low 

trap catch. This area of the West Branch is mainly a spawning channel. 

While some deep pools exist, there is definitely a lack of adequate 

rearing area for larger juveniles. Competition for food and living space 

may force many of the larger fish into downstream areas where the river 

widens and deepens. 

Although our population estimates were alway■ made after the peak 

downstream migration period, we do have an estimate of the number of 

residual fish in eacn age group which did not migrate (Age I fish which 

will apparently remain in the stream to Age II or III before smolting, 

etc.). The numbers of "Older Trout Present" in Table 5 (population 

estimates) essentially represents the number of residual Age I fish 

since the numbers of Age II fish were always low and only a few indivi­

duals of Age III were observed. An. average breakdown of the age compo­

sition of residual juveniles would be: 95% Age I, 5% Age II. and le■■ 

than 1% Age III. Expressed in terms of "older trout per 1,000 feet of 

stream," the average for the period 1968 through 1970 ia about 155 fish. 

This compares favorably, although slightly lower than, estimates obtained 

by Stauffer in his study streams. What this means in terms of smolt 

production is unknown. but it does show that we produced fish at a rate 

comparable to natural populations in other Lake Superior tributaries. 
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ls an adult steelbead transfer operation economically justifiable? 

Froa our finding• we cannot ■how hov many fish vere produced to enter Laite 

Superior, but we have ■hown that production of fingerU.n� fi■h can be 

expected in a magnitude comparable to streams presently supporting good 

ateelhead run■, Perhap■ until studies are completed regarding the hoa:ing 

of wild fish and actual ■molt production fro■ known number■ of adult•, it 

would be more econollically sound to extend spawning ranges via barrier reaoval 

or bypass with fish ladders. If it can be demonstrated that wild fish home 

to their parent stream more readily than hatchery reared fish, then it 

definitely would be sound management to transfer adults to bolster small 

■teelhead runs or to create new runs in popular areas (whether fish barrier•

are involved or not). 

An ideal stream for a steelhead transfer operation is one which ha• 

few barriers, has them located near the atreaa aouth, and has •• much 

rearing as spawning area. If the barriers are few and near the stream 

mouth, leas is involved in transferring the adult• and theT could return 

to the lake with the least �ortality. While adequate spawning area is 

necessary, rearing area is also essential if smolt-sized fish are to be 

produced. A spawning channel type of stream without adequate pools, 

cover, and food will produce fingerlings but as the young fish grow, they 

vill tend to move downstream to seek rearing areas. If none exi■t, pre­

aumably they would be forced to enter the lake where, at a size of le•• 

than 6 inches, they vould be subject to very heavy mortality. 

A by-product of this study was the verification of age and growth 

data previously extrapolated from adult ateelhead by scale reading. Actual 

measurements of length, weight, and growth compare closely with the calcu­

lated length-weight relation for steelhead in the Huron River and the growth 

ratea of juvenile• are nearly identical to back-calculated arowth ratea from 

adUlt fish. 
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