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A new device offers fishermen 
and scientists a means for 
tracking king crabs under water. 

Sonic Tags Attached to Alaska King Crab 

GERALD E. MONAN and DONALD L. TH ORNE 

ABSTRACT 
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han e.l/ £lllcill/C/I/(/gCI/1CIII ,,(/"'illt: (rllh 

INTRODUCTION 

In the last fel\ year~. there ha~ been 
con iderable intere t in biotelemetry 
among fisher',- biologist. Blotelemetr) 
ha manifested itself in a I anet) of 1\ a) ~ 
including "tracking" of lanou\ ~ea 
creatures from fish to lobsters. rn
marily to learn more abou t their be
havior and phy iology ( lifton . et a!.. 
1970; John son. 1960 ; Moll anJ Legler . 
1971;Trefethen. 19S6;anJ Yuen. 1970l. 
Recently. however. sport and commer
cial fishermen have become increas
ingly intere ted in direct aJaptation of 
these research tool to increase the 
efficiency of harvesting tec h niq ue 
(Monan , 1971; Laur , Johnson, and 
Yuenl). 

The objective of our tudy was to 
explore the feasibility of utilizing sonic 
tags to aid in the harvest and manage
ment of the Alaska king crab. Tests 

1 Laurs. Michael. James M Johnson, and Heeny 
S. H. Yuen. Manuscript In preparation. Short 
term movements 01 albacore off central Caillor
nia as determined by ultra-sonic tracking Na
tional Marine Fisheries Service, Southwest 
Fisheries Center, La Jolla, California. 

\\cre rertormcJ In n,tI.1 kol, \I" kd, 
.\OJ abll.lrJ the \1 \ /)l1l1l1lit I I in the 
Bering Sea ne,lr nal.l,ka In <.,ertember 
1Y7~ Thl: ,onle tag' I\ere IdbricateJ 
by the orth\\eq F-I'hene (enter 
{I\,J \\ F- 1. '\I all nd I \I .m ne f I he ne 

ell lee \I f- l. In eatlle. \ \ .i'hlng-
ton, ilnJ taken \1 ith the rdateJ trdLklng 
gear to the n,tla.,ka area I'lr te tlng 

SONIC TAG AND RELATED 
EQUIPMENT 

Three main comronenh make up a 
oni trac k ing 'y.,tem: the "onlc lag 

or pinger. the h~Jrophone. anJ the 
receiver. The tag i~ atlached t or 
pIa ed in ide the anima l to be trackeJ 
and tran mit. a signa l th rough the \Ia
ter. Thi signa l is pi keJ up by the 
directiona l hydrop ho ne a nd fed inlo a 
receiver, w here it is a mpli fied a nd co n
verted to an audib le to ne. The h)Jro
pho ne i rota ted in the water unt il t he 
maxim um s ig na l i hea rd ; the direc tio n 
of the hyd ro pho ne the n indicates the 
d irec ti o n of the tagge d a nima l fro m 
the o pe ra to r . 

T he so nic lags a nd hydro phone used 
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Cenlld I' .. \o1on<l n <lnd ()on<lld L. 
'I horn ' <Ire memhcr\ of the ,ta fT 
/)f the .... \1"~ '\orth\\c\( h,h<:ric\ 
Center , l.Je<lttlc , \\ \ \II! 112 . 

in lhi ... ~tllJy \\,l:IC lk\llneJ ,lnJ hudl 
hy rc I\on IH! I of the J I VI"'() n oJ ( Oil I,d 
/ one ,1I1J I ~lllliline Sllidle . N 'W I ( 

\ 11 " \ eomrnell_ldl reCCI\l:1 I~d 

lI ... cJ 

Sonic Tag 

I oig 1111 lhL \.;lng \.:flO ,lie m.llle ur 
in t\\(l rail fa tcneJ I()gelher III milkt.: 
a ,Ingle linJt r .... Igllrt: I). J he eb.:lronl' 
[XHlion ()f (hl: 1,\' Ilc 'ItoP 11 m()IJeJ 
h.a e 1I eJ I() ,llt,u.:h the 1<11: to (he u'lh. 
\ chcm,ltie di.lgr 1m of the electronIc 

1\ ,hIm n in I Igllle~, the PMl Ii t gJ\cn 
m 1.lhle I. I he h.ltterll': .lnJ de tron
IC . e et.:rl L 111 r -~ ,lnJ the;; re..:J 1\ IIch, 
.1ft.: rl.lceJ In IJe lhe hlll\Il11 heml phe
rlcdl CI} ,Ial. r ht.: coil ,\OJ lhe reeJ 
\\ Itch .Ire Ill< .• ltt.:JJlI t out Ide lhe cr~ -

(,d r he cn t.tI i then filleJ II ilh erll } 
r~ 'In ( I- u :Ine pl.l til,; Erne.1 t ~()~ z). 
II hlch I .dlol\ t.:J tIl h.lrJen T he coil 
.lnJ tht.: reeJ \\ Ilch arc Cll\ ereJ \\ Ith 
erll ) \\ ht.:n lhe e\..:cln nlc P,lrtl m or 
the tag i unileJ II ith lhe ba e. 

The b.1 e ronil)n of the tolg i mdJe 
10 conlllrm to part Ill' the arara'e r 
Ihe king T.lb. Pia ler of Pari i u..:J 
to m<lk" <In imrre IL n 11' the area ur
rllUnJin' lhe L nC<l1 it} hel\\ een the 
right dnJ left bmnchl.d region of the 
cardpace. \ molJ I ub equentl) maJe 
from thl Imrre I n. 

To ,I\,emble the t<lg. tllO length 
of n) Ion cOlereJ teel II Ire are pIa ed 
In lhe molJ 0 lhe enJ pr lruJ , 1\\0 

on each IJe of the mldlme on the for
\\arJ eJge ofl he tag anJ t\\O o n each 
",Je of lhe miJllne on the reM edge 
of the tag. T he pre-po tteJ e le tro n i 
port io n of the tag i~ e t inlo lhe mo ld , 
flat ide dO\1 n , anJ lh mo lJ fi ll ed \\ ith 
epo \ to ap p ro \ i ma t el~ J -i nc h o n the 

ide of the r ) t a l. Epo \ ~ i a l 0 

brus hed o"e r the c r} ta l until it i com
plete ly cove red b) a thin laye r . 

Th e co mpl e ted tag. in c luding the 

2 Use of trade names In thiS publication does not 
imply endorsement of commercial products by 
the National Manne Fishenes Service 



ba e, is 2 V2 inche s in diameter and I V2 
inches high. It s weight is 4.9 ounces 
(140 g) in air and 2.9 ounces (85 g) in wa
ter. It operates at a frequency of 45 
kHz with a pulse rate of 2 pulses per 
seco nd . Duty cycle i 2% a nd tag 
life, approx imate ly 5 days . Acoustic 
output measured on the center line of 
the crysta l is 68 db, reference I J.1 bar 
at I ya rd. A magnet placed on the out
s ide of the tag over the reed witch 
keeps the tag inactive until the magnet 
is removed just before tagg ing. 

Hydrophone 

The hydrophone consists of a 90° 
conical , cork- lined , tainless steel re
flector (7 inches maximum dia meter), 
with two 50 kHz piezoelectric ceramic 
cy lind ers (Edo Western PN 17097) 
mounted on the axis of the cone . The 
sensitivity of the unit is -82 db ref
erence 1 volt/ J.1 bar at I yard. The 
beam pa ttern , conica l and rather sha rp , 
is - 3 db a t 12° a nd - 20 db a t 
30°. During o ur te sts the hydrophone 
was mounted on the side of the Dallllt
less a t the end of a long stee l pipe 
which extended vert ica ll y beyond the 
keel level. The pipe was fastened to the 
hull in a mounting tha t a llowed the 
operator to rotate the hydrophon e 
360°. It was a lso po ss ible to co n
trol the tilt of the hydrophone from an 
att itude approximately pa ra llel with 
the water surface to a point where 
the hydrophone was pointed stra ight 
at the bottom of the sea. 

Receiver 

The onic recei ver used during these 
tests was a Lawson YLF-I with a tuning 
range of 20 to 80 kHz and a se n itivity 
of I J.1 volt at 10 db s igna l to noi se 
ratio. 3 The rece ive r operates on the 
superhetrodyne principle with mechan
ica l bandpas filter s to pro vide ex
treme ly sharp se lecti vity characteris
tic . A tunable beat frequenc y 0 ci llator 
provides an audio tone for continuo u 
wa ve signa ls. The unit operate on bat-

J This receiver has been discontinued by the 
manufacturer, but similar sonic receivers are 
available. 

Attachment 
wires 

Coil T-2 Reed switch 
Figure 1.-A sonic tag for attaching 
to king crab. 

Bose 

teries or a.c., has an o utput of I watt , 
and a self-con ta ined speaker and phone 
jack. 

FEASIBILITY TESTS 
CONDUCTED 

F ield testing was done aboard the 
crab boat MY Dallntless, fi shing for 
king crab nOl1h of Unalaska Island. The 
mai n objectives of our te sts were to: 
( I) de ve lop a techniq ue for attach ing the 
tag to the crab; (2) examine the crab's 
ability to carry the tag and to observe 
it s reactions, if any, to the tag ; and (3) 
determine if the output of the tag pro
vides adequate tracking range. 

Addit ional testi ng on tag effects was 
performed wit h crab he ld in a li ve 
tank (I O-ft wide , 12-ft long, a nd 7-ft 
deep) at Una laska. 

Attachment 

Tags were placed on the backs of a 
number of va rious-sized king crab 
avai lab le in the catch of the Dalllltless 
to determine if the shape of the tag 
base was compatible with the genera l 
curvature of the carapace. The tag fit 
very we ll on the range of crab sizes 
te ted (approximately 6.25 to 8.0 Ib). 
Actua l fasten ing of the tag wa accom
plished by attaching the wires extend
ing from the base of the tag to the crab ' s 
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carapace. Four mall ho le were 
pierced in the carapace , two a long the 
ante rior edge and two along the post
erior edge. The two wires extending 
from the lead ing edge of the tag were 
placed forward at about 45° to the 
right and left of the midline of the tag, 
and eac h was pushed through a hole 
in the anterior edge of the carapace. 
The wires were then brought over the 
top of the carapace and fastened at the 
midline with a crimped metal sleeve . 
T he tag was he ld in po ition on the 
crab's back while the wire from the 
rear of the tag were pa sed, in a imi
lar manner, through the hole in the 
posterior edge of the carapace . When 
these wires were pulled tight and fas
tened wit h a metal sleeve, the tag fit 
nugl y into the depres ion on the back 

of the crab (Figure 3). After the wires 
were secured, the loose end were 
trimmed . The attachment took l e~!> 

than 2 minute . 

Effect of Tag 

Positive determination of the effect 
of the tag on the crab require long
term ob ervation which time did n t 
permit. However. obse rvation over 
everal hour were made of tagged crab 

held in the live we ll on the boat. The 
tag wa repeatedly activated and de
act ivated in the pre ence of a number 



of untagged crabs. during whieh tllne 
we watched for any apparent reaction, 
to the ultrasonic tran,mi"ion\ . None 
were noteu . A taggeu crab wa\ al\tl 
observed brien y in \hallo\.\ water orf 
the beach \\here it mo\ed about \\Ith 
no apparent concern about t he tag on 
its back. 

indicated that appro\tmatel} ,0 I11ln 
ute~ were needed fLu crath to reel)\er 
from handling and \onlc taggtng rro
cedures . When re iea\eu tn the tanl
immediate I} after tagg tng. tagged L1',I1,\ 
' ettled to the b lttom of the tan\.. . lI\U-

for arrnlXlmately "\n Illinute, I hey 
then lighted thel11\e"'e\ .• tnd thell 
\ub\equent heh.tviol W," \imilal tll th.tt 
ofunt<lgged el.lh\ In thl: t.lnJ..: . ntdgged 
and tagged nan' that h<1d reco\erl:d 
rlOm the t" 'glllg rr(lLe\~ landed on the 
bottom lll" the tan I- In .In uri ighl ro\i 
tlnn e\en \\ hen n:leawd ur'ide dim n. 
I he\e \<Ime (Iah\. If rl.lLl:d on Ihe 
nllllom ur"de dl1\\ n. qUILl-I} IIghled 
them\ehe\ 

Oh'enalion\ of crah, In Ihe tunJ..: 
\\ere m,lde \\lIh the 'llnle Idg actl\,ltnl 
and not .Icti\dled ,,"0 ,lrrarent ledC
tll1n\ tll Ihe t,11,! \\ere noted amonl! el -

a ll y up~ide do\\ n. anu remailled qUiet ther t,I!:! l,!e d \11 unt .ll.!ged crah~ . 

Figure 2.-Schematic diagram for the ki ng crab tag (45 kHz . pulse rate 2 pps, duty cycle 2 ) (See Ta
ble 1 fo r parts liS!.) 

Table 1.-Parts lists for the king crab tag (See FIgure 2 
fo r schematic diagram.) 

T, = 350 turns of # 40 wife ' 

T2 = Prim ary-30 turns II 32 W re ' Sec -
ondary- 325 turns II 34 Wife 

c, = 0.68 MFD 

C2 = 0.0082 MFD 

R, = 2.4 M 

R2 = 1.5 K 

R3 = 3.3 K 

R4 = 1 K 

0, = 2N2925 

0 2 = 2N3702 

XTL = Edo Wes tern p a rt nu mber AD O 316-
1 (hemisphere 175 Inch 0 0 Wi t h 0 ,125 
Inch wa ll), 

Battery = 12 vo lt , 190 MAH (8 Si lve r OX ide ce ll s
Eveready type S76E o r equivalent) 

SW = Magneti c reed sWitch. 

1 Coils are wound on 0.1875 inch diameter coil forms and 
tuned with ferrite slugs. 

FIled\ of the t.lg on long-term ur
\ I\al of the crab \\crt: undetermined 
III the~e te,h Ba cd ur 1n limited oh-
er\i\lton . \\e can <1) that nee the 

c rab re overed from lagging. the tag 
did not appear to affeLt the cmb ' , be
havior or immedldte \\ell being . Pre
\ iou,> ob ... en alton, at nala I-a hdd 
sho\\n that harve teu mb., \\lII\uni\e 
in the live tanl- ror appro\lmatel) (, 
days; our tagged crab ~un i\ ed appro\
imately 612 d,)-s. 

Tracking Range 

rab \.\ ith onic tag attached \.\ere 
lowered in a small hrimp pot appro\
imately 57 fathom to the bottom in the 
sheltered waters of Akutan Bay north
we t of Unalaska and on the fi hing 
grounds in the open sea. With the hy
drophone in position over the ide of 
the hip, we motored away from the 
tagged crabs. Periodically, we stopped 
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the hOill () 11'lel1_ In hoth the in~hore 
and ofhhole le'h. \\C ohl.llIled lion '. 
11\,lhk \1 'n.li, wilh '(lOU directional 
qu.t1lt\ Ilr to O.X nalltl <II mill'. Hc}onu 
tlll\ dl,tance. :lIldlhillty of the t<lt( Ignal 
dlllrrcd oIl 1.lrldl~ . 

'ilmtlar test \'\.1 molde wllh <I tal!gcd 
cr.th rlau:d in :1 onh:nllon.d erdh rot 
\\Ith Ihe tllnnel 10 cd. hi h \\.1<; 
dlorrcd to 117 r'lthom .. . I Inle r.lnge 
In thl In t.lncc \\01 .th III 0,4 n.wtl al 
mile . l nfortlln<ltel). the Ie uJts of thl<' 
Ie t \\ere oml: h.1l IncllnellJ I\e d 

the cl.th \\d not In Ide "hen the pOI 
\\.1 <; hrllul!ht h,ld; .d)(loIfd the hlr, It 

\\<lter rd In' throlJ -h the rot., It un 
til the bllttom h"d hrll~en lip the C dh 
oInd Inree It thrlllll!h the \\eb. He ,U e 
Ill" \\ell!ht·h.d,lOeC cholr,ILlen tiC 01 th" 
t,lg . there \\ ,1 re I pn til hdle\e the 
cr"h \\ ,\ ur Ide dIm n on the hollnm . 

nillnun.ltel). \\e hold nil mllre td' 
\ Jlh \\ hlch III repc,lt the decr ' \\dter 
tL t 

CONCLUSIONS AND 
RECOMMENDATIONS 

r hL lIn II. III.! IIld Ir'ILl-tnl! (em 
.Irrcdr tll he ,I rca Inle 11111 tllr aJdlllg 
In the h,l[\e t dnu m.lndgement 0 I-tnC 
cr.!n . We Ll n iuer the de ign 01 the 
t.lg and the mcth u of alta hment to 
he atl 1.1 t 1f1 I mpro\ ement undoubt
edl~ c,w he maue III the Ird'ktng 
\\ tem 

-\llhough tr,II.l-lng range \\,1 Jue
quate. It can be ub tantiall} increJ ed 
\\ ith more \en 111\ e re ei\ ing equip
ment H)drophone \\lth \anable beam 
pattern, \\ould be helpful-a \\ Ide pat
tern for u e In ear hing for tagged 
cmb, ilnu a narro\\ beam for tmcl-lng. 
I n our te'>t" the h) d rophone \\ a, mani
pulated by hand from the deck of the 
... hip. The peration \\ould be more 
practical if the hydrophone \\ ere m ni
pulated remotely fr m the hip' \\ heel
hou e 0 that the recei\er \\ould be 
protected from the element and the 
operator \\ould be in clo e proximity 
to the steering control of the hip. 
Instead of mounting the hydrophone 
on the ide of the ves e l, a through
hull unit could be in tailed in a location 



Figure 3.-Male king crab with sonic tag attached. 

with a mmlmum of acoustic interfer
ence. As used in the. recent test, the 
cone-shaped hydrophone set up an ex
ce sive turbulence when the ship was 
under way and severely limited its 
effectiveness . Thi problem can be 
greatly reduced by placing the hydro
phone inside a faired housing. 

A number of applications of the sys
tem are readily foreseeab le , provided 
that the presence of the tag does not 
significantly a lter the normal behavior 
of the crab (additional tests are needed 
for positive determination). Crab that 

are caught, tagged, and released on the 
fishing grounds could be used by fisher
men to monitor their movement and, 
presumably, the presence of other 
crabs. This would assist fishermen 
in keeping their pot s et in productive 
areas and materia lly reduce the amou nt 
of unproducti ve time spent searching 
for crab concentrations. Research and 
management agencies also could u e 
sonic tracking to develop information 
on crab behavior and short-term mi
gration pattern s. As interest develops 
and more individuals become familiar 

with the technique of electronica ll y 
tracking free-moving crabs in their 
natural environment, additional stud ies 
will a lmost certainly suggest them
se lve . 
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