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Abstract.—Tag retention and tag-related mortality are concerns for any tagging study but are
rarely estimated. We assessed retention and mortality rates for esophageal radio tag implants in
adult sockeye salmon Oncorhynchus nerka. Migrating sockeye salmon captured at the outlet of
Lake Clark, Alaska, were implanted with one of four different radio tags (14.5 3 43 mm [diameter
3 length], 14.5 3 49 mm, 16 3 46 mm, and 19 3 51 mm). Fish were observed for 15 to 35 d
after tagging to determine retention and mortality rates. The o verall tag retention rate was high
(0.98; 95% confidence interval [CI], 0.92–1.00; minimum, 33 d), with one loss of a 19-mm 3 51-
mm tag. Mortality of tagged sockeye salmon (0.02; 95% CI, 0–0.08) was similar to that of untagged
controls (0.03 [0–0.15]). Sockeye salmon with body lengths (mid-eye to tail fork) of 585–649
mm retained tags as large as 19 3 51 mm and those with body lengths of 499–628 mm retained
tags as small as 14.5 3 43 mm for a minimum of 33 d with no increase in mortality. The tags
used in this study represent a suite of radio tags that vary in vary in size, operational life, and
cost but that are effective in tracking adult anadromous salmon with little tag loss or increase in
fish mortality.

All tagging studies assume that (1) tags are re-
tained for the duration of observation and (2)
tagged individuals accurately represent the popu-
lation under study. It is generally difficult, if not
impossible, to confirm either assumption in species
that are cryptic or elusive enough to merit radio
tagging. In the case of wild fish, radio- tagged
individuals are rarely recovered, making it difficult
to estimate rates of tag loss and fish mortality. Such
estimates are essential to determine sample sizes
that compensate for tag loss and, if rates vary with
tag size or type, to select the tag with the greatest
probability of retention and fish survival.

Esophageal implant tags do not impair feeding
ability or reduce the swimming performance of
juvenile coho salmon Oncorhynchus kisutch (Mos-
er et al. 1990) or alter the behavior and dominance
rank of or cause infection in rainbow trout O. my-
kiss or white perch Morone americana (Mellas and
Haynes 1985). Such tags require the shortest han-
dling time, anesthetic, and revival time of the
available tagging techniques but are prone to loss
through regurgitation. Esophageal implant tags
may make fish visibly uncomfortable (e.g., in-
creased flaring of the opercular plates and cough-
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ing) and delay or alter the migration patterns of
chinook salmon O. tshawytscha (Gray and Haynes
1979). Retention rates vary widely by species and
time (Table 1). Tag retention was 100% among
adult migrating sockeye salmon (tracked ,2 d;
Groot et al. 1975) and Atlantic salmon (tracked
23–107 d; Gerlier and Roche 1998) but was zero
among rockfishes (tracked , 1 d; Matthews et al.
1990) and only 20% among rainbow trout (21-d
trial; Mellas and Haynes 1985). Tagging- induced
mortality appears to be low with this technique.
Esophageal implant tags did not increase mortality
among rainbow trout (21- d trial, N 5 15 per treat-
ment; Mellas and Haynes 1985), and only 8% of
sauger died within 2 d of tagging (N 5 164; Olson
et al. 1990).

Esophageal tagging is considered the best tag-
ging method when regurgitation is not prevalent
(Mellas and Haynes 1985) and is the preferred
method among those studying adult salmonids dur-
ing migration or spawning (Burger et al. 1985,
1995; Eiler 1990; Ruggerone et al. 1990). How-
ever, there is a lack of information on rates of tag
retention and tagging-induced mortality for sock-
eye salmon. Field studies typically do not control
for natural mortality levels and are often unable
to differentiate between dead tagged fish, those
that have expelled their tags, and those that are
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