
Figure 2.  A
ttachm

ent duration for satellite tags on hum
pback w

hales as a function of 
length of tag exposed. N

egative values represent the depth that tags are em
bedded 

beyond their stops.
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Introduction
A

rgos satellite telem
etry of large w

hales has becom
e a com

m
on 

tool to characterize m
igrations, habitat use, and interactions w

ith 
hum

an activities. Tag placem
ent typically has been chosen to 

m
axim

ize antenna orientation and above-w
ater exposure tim

e for 
optim

al transm
issions. H

ow
ever, little consideration has been 

given to how
 tag placem

ent and the degree of im
plantation affect 

tag attachm
ent duration. A

s subcutaneous im
plant tagging gains

For this study w
e analyzed placem

ent data for 172 subcutaneous im
plant tags deployed on 

hum
pback w

hales (M
egaptera

novaeangliae) from
 1997 to 2016 in the N

orth P
acific, 

A
ntarctica, and off equatorial W

est A
frica. W

e developed a statistical m
odel to predict tag 

attachm
ent duration for varying tag placem

ent positions.

R
esults
•

The distance from
 dorsal hum

p (P
= 0.002) and length of tag exposed (P

= 0.01) w
ere 

negatively correlated w
ith attachm

ent duration, but the relationship w
as w

eak (adjusted 
R

2
= 7.3%

).

•
N

either tag type nor distance dow
n from

 the m
idline w

as significantly related to 
attachm

ent duration (P
 values > 0.40); both variables w

ere rem
oved from

 the m
odel.

•
Tags placed closest to the dorsal hum

p and em
bedded m

ore deeply had longer 
attachm

ent durations (Figures 1 and 2).

•
M

odel predictions using pre-set values for distance from
 dorsal hum

p and length of tag 
exposed are show

n in Figure 3.

C
onclusions

O
ur analyses reveal that com

plete 
im

plantation in the dorsal hum
p 

region can im
prove tag attachm

ent 
duration on hum

pback w
hales

B
ecause

the dorsal hum
p

is m
ade up ofdense collagen fibers rather 

than
m

uscles,m
ovem

ents there are not as
extensive as in m

ore 
m

uscular regions w
here flexion m

ight hasten tag loss and cause tissue 
dam

age. Thus, the dorsal hum
p m

ay act to retain tags for longer periods 
of tim

e than regions farther forw
ard along the dorsum

, w
hile m

inim
izing 

possible tag im
pacts.

A
s large-scale cetacean tagging program

s becom
e w

ide-spread, 
researchers need to optim

ize the cost-benefit ratio by m
axim

izing 
attachm

ent duration w
hile m

inim
izing im

pact on the anim
als. D

eterm
ining 

w
here to im

plant tags is one variable that researchers can control. In 
order to further evaluate optim

al tag placem
ent future studies of the 

tissues in w
hich tags are im

planted w
ould be valuable.
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M
ethods
•

172 A
rgos satellite tags of three types w

ere deployed on hum
pback w

hales from
 1997 

to 2016: 114 Telonics
S

T-15 and S
T-21 tags (im

plantable portion: 1.9 cm
 diam

eter �
26.3 cm

 long), 49 W
ildlife C

om
puters S

P
O

T5 and S
P

O
T6 tags (im

plantable portion: 
2.0 cm

 diam
eter �

27.2 cm
 long), and 9 Telonics

S
T-27 tags (im

plantable portion: 1.9 
cm

 diam
eter �

20.7 cm
 long).

•
Field notes and photographs w

ere taken during tagging to assess tag placem
ent, tag 

penetration, and establish a photo ID
 for each w

hale.

•
For each tag deployed w

e recorded three placem
ent m

etrics: length of tag exposed 
(inches), distance dow

n from
 w

hale’s m
idline, and distance from

 the leading edge of 
the dorsal hum

p. These data w
ere refined later using photographs taken at the tim

e of 
tagging or during subsequent resightings.

A
ttachm

ent duration w
as calculated as the 

total tim
e (days) betw

een deploym
ent and the last received transm

ission and therefore 
represents a m

inim
um

 duration.

•
A generalized linear m

odel (G
LM

) w
as perform

ed to relate attachm
ent duration w

ith 
tag type and tag placem

ent m
etrics (distance from

 dorsal hum
p, length of tag exposed, 

and distance dow
n from

 the m
idline).

Figure 1. A
ttachm

ent duration for satellite tags on hum
pback w

hales as a function 
of distance from

 the leading edge of the dorsal hum
p. N

egative values represent 
distance of tags placed aft of the leading edge of the dorsal hum

p.

Figure 3. G
LM

 prediction of attachm
ent duration for satellite tags on hum

pback w
hales at 

pre-set values of distance from
 dorsal hum

p and length of tag exposed. 

Exam
ples of tag placem

ent relative to leading edge of dorsal hum
p

Tag placed approxim
ately -20 inches from

 leading edge of
dorsal hum

p
Tag placed approxim

ately at leading edge of dorsal hum
p

Tag placed approxim
ately 20 inches forw

ard of 
leading edge of dorsal hum

p
Tag placed approxim

ately 40 inches forw
ard of 

leading edge of dorsal hum
p

Tag Exposure Exam
ples

Tag em
bedded 0.5 inch beyond stops

Tag em
bedded to stops

Tag exposed 0.75 inches
Tag exposed 4 inches

w
ide-spread use as a tool for m

onitoring the m
ovem

ents of large w
hales, it becom

es 
necessary to assess the perform

ance of tag placem
ent in order to m

axim
ize attachm

ent 
duration and m

inim
ize im

pact to anim
als. A

s pioneers of the technique since 1986, w
e have 

a large collection of tag deploym
ents that allow

 us to conduct such an investigation. W
e are 

particularly interested in hum
pback w

hales, as tags on them
 don’t appear to last as long as 

on other large w
hales.


