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During the  fa l  I  o f  1984  and spr ing of  1985,  362 ,428  chinook salmon
(Oncorhynchus  tshawytscha) and steel head t r o u t (Salmo  palrdnerl)
juveniles w e r e  f r e e z e  b r a n d e d  f o r  W a t e r  B u d g e t  C e n t e r  - D o w n s t r e a m
Smolt Monitorlng Studies. Of these, 106,361 f ish received a coded wire
tag.  Release of the freeze brand groups began March 20, 1985 and were
completed by June 4, 1985. After brand I oss and mortal lty, there were
1 3 3 , 0 2 5  s p r l n g  chlnook,  2 5 , 6 0 0  summer c h i n o o k ,  3 3 , 8 5 0  f a l l  c h i n o o k ,
6 5 , 1 2 5  A - r u n  s t e e l h e a d ,  a n d  6 2 , 4 0 0  B - r u n  s t e e l h e a d  r e l e a s e d  w l t h
brands.
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U n d e r  t e r m s  o f  c o n t r a c t  w i t h  t h e  Bonneville  P o w e r  Administration
(BPA), 362 ,428  hatchery- reared  c h  inook s a l m o n  a n d  s t e e l  h e a d  t r o u t
juveniles were freeze branded for the 1985 outmigration. These branded
f l s h  w e r e  I n d i c a t o r s  o f  v a r l o u s  r e l e a s e  g r o u p s  f o l l o w e d  b y  t h e  w a t e r
budget  monitoring program to  determine t rave l  t ime in  the  lower  Snake
River and the Columbia River to McNary  Dam.
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Branding operat lons were  conducted In  a  mobl le  f lsh  mark lng unl t
t h a t  a c c o m m o d a t e s  e l g h t  w o r k  s t a t i o n s  ( D u k e  1980). The mark 1 ng
procedure followed cold brandlng methods described by Raymond (1974).
Dur Ing an average e lght  hour  workday,  2 5 , 0 0 0  t o  4 0 , 0 0 0  f  I s h  w e r e
branded. Freeze brands In the fal l  of 1984 were applied using brandlng
boxes on l o a n  f r o m  t h e  I d a h o  C o o p e r a t i v e  F i s h e r y  R e s e a r c h  U n l t
(ICFRU). These boxes conslsted of a one I  lter sta lnless  steel cup set
in a 3/4 Inch p I ywood box I lned w lth one Inch of Styrofoam. Two
f  l t t ings  were  I  ocated  o n  o p p o s  Ite s  I d e s  o f  t h e  b o x  t o  a c c e p t  t h e
brand I ng rods. In the spring of 1985, brandlng was performed using new
boxes fabricated of aluminum Insulated with one Inch of urethane foam.
The volume of  the  new boxes was Increased to  5 .5  I  I ters .  The inner
w a l l  I s  f u n n e l e d  d o w n  t o  c o n c e n t r a t e  t h e  Ilquid n l t r o g e n  a r o u n d  t h e
bases of the brand Ing rods, two o f  which  protrude f rom opposl te  s ldes
of the box.

RESULTS

Ten different groups of f ish were marked at f  Ive state and federal
hatcher ies  In  Idaho dur ing the  fa l  I  o f  1984 and spr ing of  1985 for  the
1985  re lease  (Table  1). These groups Included: 163,574 sprlng chlnook
f r o m  M c C a l l  H a t c h e r y  ( S a w t o o t h  r e l e a s e ) ,  R a p i d  R i v e r  H a t c h e r y  a n d
Dworshak Nat lona I F 1 sh Hatchery; 2 5 , 6 5 3  sumr c h l n o o k  f r o m  M&al I
Hatchery; 4 0 , 0 5 4  f a l l  c h i n o o k  f r o m  Hagerman  N a t i o n a l  F l s h  H a t c h e r y ;
66,061 A-run steelhead trout from Hagerman  Natlonal and Niagara Springs
Fish hatcher ies;  6 7 , 0 8 6  B - r u n  s t e e l h e a d  t r o u t  f r o m  Hagerman  N a t l o n a l
and Dworshak Natlonal Fish hatcheries.

Al I steel head trout brand Ing was conducted In the spr lng of 1985,
t h r e e  t o  f i v e  w e e k s  p r l o r  t o  r e l e a s e .  B r a n d  r e t e n t l o n  v a l u e s  f o r
steel head ranged from 90% at Dworshak Nat lonal F lsh Hatchery to 99% at
Niagara Sprlngs and Hagerman  Natlonal Flsh hatcheries.

W i t h  t h e  e x c e p t i o n  o f  t h e  chlno& s a l m o n  m a r k e d  a t  M c C a l l  F i s h
Hatchery in the fal  I  of 1984, al l  chlnook were branded In the spring of
1985 ,  one  to  three  weeks pr ior  to  re lease .  Brand retention values for
chinook ranged from 60% at Dworshak Nat tonal Fish Hatchery to 100% at
M&al I  Hatchery .  T h e  l o w e r  r e t e n t i o n  v a l u e s  w e r e  o b s e r v e d  o n  f l s h
branded In  the  spr lng of  1985  wi th  the  quality  check  taken wlthln one
week o f  m a r k i n g .  From subsequent o b s e r v a t i o n  o f  t h e s e  f i s h  a t
downstream smelt m o n i t o r i n g  t r a p s  a n d  a t  t h e  L o w e r  G r a n l t e  D a m
c o l l e c t i o n  f a c i l i t y ,  actual brand retention was assumed to have been
closer to the 100% found on chlnook salmon branded In the fall of 1984.

Due to  the  low re tent ion  va lues  exper ienced in  the  chino& groups
marked In  the  spr  lng,  c o n c e r n  w a s  f o c u s e d  o n  t h e  efflclency  o f  t h e
f r e e z e  b r a n d  b o x e s  u s e d . Preliminary t e s t i n g  o f  t h e  n e w  b o x e s
indicated they  mainta in  a  temperature  severa l  degrees colder  than the
old ICFRU boxes. The average temperature of the new boxes at the brand
face  was  -53  C .  A greater var lance In temperature was found between
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types of brand Ing tool s (sol Id core brass rod vs. hol low core copper
rod) and brand face character than was found between the old and new
brand I ng boxes. The maJor  advantage of the new branding boxes Is the
increased I iquld nitrogen v o l u m e  ( 5 . 5  I  Iters), w h i c h  a l  l o w s  f o r
approximate ly  four  hours  of  mark lng before  requlrlng  ref i l l .

Fls,h m o r t a l  ltles a t t r l b u t a b l e  t o  t h e  m a r k i n g  o p
mlnlmal In al I  instances, seldom exceeding what would be
flsh wh Ich were handled but not branded.

‘rations were
expected f ram

The
chlnock

p r o b l e m  o f  b r a n d  r e t e n t l o n  experienced  w l t h  t h e
salmon is posslbly due to the pre-smelt  physlolog

sprlng-marked
c a l  condition

of  the  f lsh  a t  the  time of  mark lng. I t  I s  bel l e v e d  t h a t  t h l s  condition
delayed the brand sett ing process several days. To avold this problem
I n  t h e  f u t u r e , sprlng brandlng of chinook salmon should be conducted
three to four weeks prior to release to assure a good readable brand on
t h e  outmigratlng  f l s h .

DISCUSSION
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Table 1. Freeze brand data for steelhead trout and chinook salmon Juveniles
marked at Idaho hatcheries for the Water Budget Center - Downstream
Smolt Monitoring Studles, 1985 outmlgratlon.

Hatchery Branding dates Number % brand Numbera

SD. (Release site) Brand (Release  dates)  branded re tent ion  re leased

CH- 1 McCaI  I
(Sawtooth)

CH-2 McCaI  I
(S.F. Salmon R.)

CH-1 Rapld River
(Rapid River)

U-i-1 Rapid River
(Hells Canyon)

ST-A Hagerman  NFH
(Sawtooth)

ST-B Hagerma  n NFH
(E.F. Salmon R.)

ST-A Nlagara Springs
(HeI Is Canyon)

CH-1 Dworshak NFH
(N.F. Clearwater R. 1

ST-B Dworshak NFH
(Clearwater R.1

U-l-3 Hagerman  NFH
(Snake River)

RD”R”-  1
8 CWT

RD”R”-3
d CWT

LD”R”-  1

LD”R”-3

RD”Y”-1

RD”Y “-3

LD”Y”-1

RD”R”-2

LD”Y  “-2

LD”R”-4
dcwT

10/30-11/2/84
(3/25&29/851

1 l/566/84
(4/l&4/85)

3/7/85
(3/25-4/11/85)

3/8/85
(3/20/85 1

3/ 19/85
(4/g/85)

3/20/85
(4/17/85)

3/21622/85
(4/29-5/l/85)

3/27/85
(4/3/85  1

3/29/85
(4/29/85)

5/29-31/85
(6/4/85)

40,654

25,653

41,230

43,160

35,566

32,406

30,495

38,530

34,680

40,054

99

100

83b

83b

99

99

99

6ob

90

86b

39,875

25,600

34,225

35,825

35,125

31,775

30,000

23,100

30,625

33,850

alncludes mortalities.
bRetention  check taken wlthln seven days and brands were not set.
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