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Large and simple lett ers 
result in long-term 
brand retention . 

Marking Fishes and Invertebrates. 
II. Brand Size and Configuration in 
Relation to Long-Term Retention on 
Steel head Trout and Chinook Salmon 

DONN L. PARK and WESLEY J . EBEL 

INTRODUCTION 

Cold -bra ndin g techniques h ave been 
used successfull y by fis he ry researchers 
to place marks o n m a ny species of fis h . 
Mi gh ell ( 1969) re po rt ed us in g liqui d 
n itrogen as a coo la nt to pl ace a v isible 
sho rt -term brand o n c h inook sa lmon, 
Ol/corhyl/chlls Is/W\\ 'y lscha, and stee l
head tro ut , Sa/lI7o gaircineri, as a n 
ide nti fy i ng mark d uri ng fres hwater 
life. U nt il recentl y, however, litt le 
info rm at io n h as bee n avail able o n the 
success ful use of cold b ra nd ing fo r 
produ c ing lo ng-term ma rks, i.e., mar ks 
recogni za ble o n adult salmo ni ds re
turn ing fr o m the ocean one or m o re 
yea rs afte r havi ng been branded as 
smo lts. 

Ear ly evidence th at brands placed 
o n juve nil e salmo n ids wo ul d be re
tained to th e adult stage was reco rded 
by th e F ish Commission of Oregon 
(G roves a nd Jo nes, 1969). T hey fo un d 
a num be r of recogni zable brands on 
re turning ad ul t coho salmon, O. ki
.\'lIlch. In th e early fa ll of 1970, Wash
ingto n De pa rt me nt of Game personnel 
observed ad ul t s teel head trout with 
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la rge b ra nds as the fish pa sed a view
ing window in th e fish ladder of Little 
Goose D a m o n the Snake River. 1 

T hese fis h were returnees from a study 
group that had been branded and 
re leased in the spri ng of 1969 as 
smolts in the Grande Ronde River, a 
tr ibu tary of the Snake River . Size of 
bra nd symbols used in this instance 
was larger than o n a ny previous occa
sio n . The obvious legibility of the 
b ra nd u ed by Was h ington State indi
cated that brand ize might be a signi
ficant factor in determining long-term 
legi bi lity. 

Ebel. Park , and Johnsen (1973) 

subsequently reported on brand legi
bili ty of adult chin ook salmon and 
steel head trout return ing to the Snake 
Ri ve r from transportation experiments 
at Ice H arbor D am in 1968. Some of 
these data obtai ned during 1970-7 I 

are presented to provide a ba eline 
comparison of the large brands we 
tested in 197 1-72 . 

Realizing that long-term brand 
could be placed on juvenile salmonid 
and that brand size might be the ke) 
to long-term retention . v. e began e\.
perimenting with various sizes and 
configurations of brands. The result s 
of these tests are pre ented in this 
paper. 

I Pers . comm . Anthony Eldred Washington De
partment of Game . Moses Lake. Washington 
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METHODS 
Juvenile sprIng amI ,umlller ~hll1l)()k 

sal mon and "tccl head "mol t III I gratl nJ:! 
down tream In the Snake RI\er v.~·re 

obtained for brandIng at Icc Harh,)r 
Dam during 1968-70 and at llttk 
Goose Dam dUrIng 1')71-72 ~I1C 

range of the chInook \\a~ 0-1 ~o 111111 

and that of steel head 160-2S0 mill 
The cold-branding technIque de~~nhed 
by Mighell (1969). where lIquId nItro
gen was used as the coolant. \I a' 
uti lized throughout the e\.perIlllent 
H e specified an applIcatIon tIme of 

1-1.5 seconds for brands about :1/16 

X 3116 inch. We adhered to thl" 

app l ication ti me duri ng 1968-70 hut. 
in 1971-72 when we Increa~ed the 
size of the brand , we redu~ed the 
app lication time to 0.5-1.0 '>ecllnds . 
The pressure appl ied to the brand \\.1 

not measured . Application pre."ure, 
however, was kept belov. the Ic\el 
where descaling or injur~ might o~cur 

From 1968 through 1970. Chll1110k 
and teelhead were branded with the 
same brand ymbol s that 'Were 'j/ lli 

inch high and approxlmatel) ·j/ l~ 

inch wide, depending o n the ') mhol 
used. The line width was :lls. Inch 
In 1971-72. a symbol l.j inch high 
and about I . .j inch wide 'Wa u~ed on 
chinook . The thickness of the line.., 
remained the same in 1968-71 hut 
was increased to 1/16 Inch In 1')72 

The symbol used for teelhead In 
1971-72 wa 3/ 8 X 3'R inch . The Ime 
thickness wa increased II ghtl~ n 
1972 to 3/32 inch from III Ii mch 
in 1971. A complete range of hrand ng 
symbols with details on ~ize i.., rrc..,cnt
ed in Figure I for compari\on. 

The 3/8 - X 3 R - In ch-hlgh hrand \\t.lS 

con idered maximun. f(1r ..,tcclhe,tJ 
A larger brand could not hc etfcctl\'el) 
placed on the smaller Ii,h v.lthln t"l: 
population sIze range SII11Jlar!\ I -
inch-high brand, \\ere ncar m,l Imum 
height for chin(1l)k We ah)lded ria :
ment of the brand on the 'dll:rdl IInl: 

:\1 an\ hrand configuratIon... m-
ba! ) \\ere u cu. 0\ ranla! Ii t II1duded 
grl)Up :: IK. II-,ll ctnd IH. group_ 
1-. H. K. \\. and r. dnd gr up 
IL. IH . Ir-. I . and IT. ,fllUP 
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Figure 1.-Examples of brand configurations used in branding stud i es 1968-72 (upper section). 
Brands ident ify ing dimensions and comparative sizes (l ower section) . 

Retention of brands \\ as categorized 
as: (a) legible . (b) partl) legible. or 
(c) illegible . A legible brand wa 
complete even th ough faint: a partly 
legible brand could not be positively 
identified as to symbol or the symbol 
was partly missing . Complete loss of 
the brand wa termed i llegi ble. 

Table 1.- Brand legib i l ity (percentage o f group 

RESULTS 

Among re turn of fish mar ked in 
1968-72. legibili ty wa determ ined 
for 1,706 adu lt steel head and 582 
pring and summer run chinook alm

on (Table I). Group 2 and group 3 
t,pe S) mbol elearl, produced the 
most legible long-term brand . Group 
3 brands were retained on teelhead 
slightly better than were the group 2 
brands. The rever e wa indicated 
for chi nook . The author and other 
recording legibilit, of brand unani
mou I, favored the group 2 ymbols 
for both pecies . The double- ymbol 
brand u ed in group 3. because of 
the large size and numerou line. 
caused ome lines to be more faintl, 
imprinted . Thi \\as especiall, true 
on the mailer chinook_ and error 
in reading \\ere increa ed . 

In general. symbols with the simplest 
line and fewest angle produced the 
sharpe t brand (Fig . 2). Among the 
I-ocean steelhead. the F and T (Fig . 3) 
appeared mo t effecti\e and the W 
least effective among group 2 brands 
in producing de ired long-term reten
tion . on er el" four of the brand 
ymbol (including the W) were more 

legible on steel head returning after 2 
years at ea than they \\ere after I 
) ear at sea . This phenomenon is 
unexplained at thi time . When the 
data on legibility of 1- and 2-ocean 
steel head are combined and averaged. 
the differences among legibility of 
group 2 brand is reduced. Legibility 
range from a low of 87 percent for 
the W symbol to 95 percent for the 

1-, 2 -, and 3-type brands) as retained on adult 

brands were used during the 1968-70 
experIments. group 2 in 197 1. and 
group 3 in 1972. After brandi ng. th e 
fis h were released into the ri ve r at 
\arious locatIOns where th ey com plet
ed th eir sea\\ard migra ti on . In addi
tio n to being bran ded. th e adipose 
was excised and a minute magnetic 
wire tag (Jefferts. Be rgma n. and Fiscus. 
1963) was Injected int o th e snout. 
T he magnetic wire provided the mea ns 
for coll ection (Ebel et a!. . 197 3); 
the ad i po e el i p pro \ ided visual iden
tifica ti on of test fish regardl ess of 
brand legibilit ). Upon th eir return 
from th e ocean. adult mi grant were 
inte rcepted as they ascended the fish 
ladder at Ice Harbor Da m (prior to 
1972) or at Little G oose Dam (1972-
73 ). Upon interception . adults were 
anesthetized and exa mined critically 
for brand retention . 

steelhead trout and c hinook salmon . (A ll fish were marked at ti me of downstream mi gration .) 

Ocean age Number Legibility (%) 
Year Brand at year of Partly 

Spec ies marked group of return returns Legible legible Illegible 

Steelhead 1969 1 1 115 64 12 24 
Stee lhead 1970 1 2 283 47 30 23 
Steelhead 1971 2 425 80 11 9 
Stee lhead 1971 2 496 80 14 6 
Steelhead 1972 3 387 91 7 2 

Chinook 1968 1 2 212 38 22 40 
Chinook 1968 1 3 109 15 18 67 
Chinook 1971 2 1 48 96 0 4 
Chinook 1971 2 2 194 82 14 4 
Chinook 1972 3 1 19 63 31 6 
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Figure 2 .-Percentage of brands (group 2) 
retained in legible condition on steelhead 
trout marked during smolting migration , return
ing after 1 and 2 yr at sea. 

F symbol. Returns of 2-ocean teelh ead 
and chinook branded in 1972 are 
expected in 1974. so comparisons 
between legibility of brands on the e 
fi h and the I-ocean group await that 
retu{'n . We want to stress that the 
data contained in Figure 2 do not 
include illegib le brands . The origin 
of illegible brand could not be deter
mined without sacrificing the fish. 

Finally, app li cat ion techniques must 
be con idered in any branding effort. 
A steady hand that does not smear 
the brand is required. and application 
time mu t be controll ed as well a 
possible . Brands applied too long de-

stroy tissue and cause a wound that 
later heals and obliterates the con
figuration. A brand applied too quickly 
a lso become illegible . 

A lthough we did not measure the 

Figure 3.- One-ocean steelhead trout with 
group 2 type brand that was placed on the 
fish during its downstream migration as a 
juvenile. 

pressure appli ed to our brands, it 
may be important to the ul timate 
legibi lity of the brand. Data obtained 
by the authors and others in similar 
experiments indicated that variations 
in pressure as well as variations in 
appli cation time could affect brand 
legibility . Further testing is needed to 
remove these variables from the brand
ing operation. The correct combina
tion of brand symbol, size of symbol, 
app li cation ti me, and pressure could 
probably result in 100 percent legi
bility and retenti on on juvenile spring 
and summer chinook salmon and 
steel head trout of smolt size. 
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