
In order w hcnr. bony fish 

grow peculiarly shaped 

·pc;~rl>. C<tlled otolith>. in 

their inner cars. 
Scientists nrc payi ng a good 

dea l of auc m ion to these 

otoliths si nce it wus dis<·ovc rcd 

that they grow in response to 

the fi~h ·, life rhythm,. 

In p<trllcul<tr. the otoli ths of 

u number of fi,h grow in 
thslmCI dally layers. allowing 

the age o f the fish since 
hmching to be dete rmined 

with prcci>iun. Ao with tree: 

.rings. it's s imply a mauer of 

counting them. 

In nddi tio n. o to lith g rowth 

app~ur~ Ill vary with the 
tempera ture of the water tht: 

fish inhabits. its feedi ng 

putlc rns. and 1111portant evt:nts 
111 ih life.: hi,lllJ)'. 

At least si nce the time of 

Ari<wtk. keen ohse t ver~ have 

noted the bOO) growt hs in the 

car~ of fish. They correspond 

to the small bodies in our own 
inner ears. which we u';c to 

e!>tahli,h baktnce. Fish have 
dc'·~rly adapted them to 

detect sound under water. 

Although the heuring 

mechanism i> sti ll ub>curc. we 

do kno" that the dense o tolith 

i' Involved in detecti ng ~ound 

pa"ing through the fi>h . II 
rest> on a carpet o f sensory 

hnirs. nnd these may we ll pick 

up n:: l:• li\C motion f•f lh~ 
otoltth di rectly. 

There arc thrcc otoliths o n 
each side of the !Ish's head: the 

largest. c;~l lcd the 'agitta. has 

a tt ntctcd the most study. Its 

kngth may range.: up to •evcral 
mi llimctrcs. o r eve n 

centimetre~ in large fi,h. b ut in 

a I~H'\1(1 llmay be only a 

hundredth of a millimetre 
across. 

Even >O. under the 

microscope. daily layers on ly 

'cvcral micromctres thick can 

be discerned. Dr Ron 
Thrc,he r ttf the CitRO Dh·is io n 

of Ftsherics Research cou nts 

Pearls of wisdom 
th.: layers l<l esta bl ish the 

le ng th offish larval s tages, a nd 
he took the ;tart ling 

phownucrograph reproduced 

he re. 
He be lieves that further 

~Ill d) of 'ltgiuae will decode 
mo re or the tnform a tton 

written inw them. providing us 

with a g.rc:n cr undcrs1:.1 nding. 
of r; ,h hiolog) and ecology. 

One of the big challenge, is 

w cx phtin irregu lari ties: 

sometimes more than one ring 

is laid down in a day. or ring' 

m ay be sk1pped. or some times 
even a n existing ou tside ring is 

reabsorbed. Howeve r. the 

mmc that 'ciem i,ts stud)' 
o toli th nngs. the clt:arcr it 

becomes that ·irregularities· 

arc really extra pieces of 

inform<ttion. if o nly we kne" 

the code to retrieve their 

meaning. 
For example, wh e reas fish 

with marked duily vanation!> m 
activity (reeding in the day. 

rest ing a t nig ht) sho w c lear 

rings. those th~t arc constantly 
;1ctivc show ind istinct h;tnd~. 

Di~c~111tinuitics have been 
Lra<:cd lo spawning. 
migr:Hions. starvatio n. 
stresses such as transfer to an 
<tq uarium . tides. :tnd otorms. 

The question IS whether a ll 

suc h hiccups ca n he tmecd tel 

the ecology. l"tbits. ~ n d life 

history or the otolith's owner. 
A recent break throug h has 

been the discovery that the 

s truc ture of c~ch si ngle g rowth 

ring is 'igni lk <Hll . Thl' 
th•ck ncss of thc nng d epends 

most strong ly o n tem pe rature. 
HIH.l a number of snwll 
tc.:mpenttu rc flucttmtion' 
throughou t the day ca n show 

up ns a corresponding number 
o( increments within it. 

Similarly. the ava ilabi lit y o f 

food can affect the thickncssol 

th e ring. a nd fish that feed a t 
dusk ;tnd d<twn. ;md others 

that respond It> the cbh a nd 

now of the tide . seem to show 

two disiinct inercmcnts per 

day. 
Befon: he ca me to 

Australi<l. Dr Thresher and his 

American colleague D r 

Ed ward Brothers usl.'d the 

o tolith rings of 115 species to 

a,s~c's the amou nt of time the 
fish spent as larv<tc . They 

found th<tt 1 he geograph ic 

runge of a species corrci<Hcd 

with the time spen t in the 

free-drifting larval s tage o nly 

for those few species with 

larval stages longer than 45 
day~. 

Dr Threshe r is now s tudying 

the spawning tllld growth of 
fish in Tasmaman walcrs: 
particu larly the blue 
grcnadi~r. wh ich ha~ 
cnnsidc.:rabk potential as a 
commercial fish swck. Study 

of the o toli ths or larva.: caught 

in fine trawl nets is helping 

him to follow their course or 
growth. 

In orde r to extract m ore 

uctaikd info rrnati<•n fr(ltll the 

otolith•. he i~ planning to rear 
blue grenadier in captivity so 

that he can connect particular 

changes in its ring pa tte rn with 

known envi ronmental 

innucnccs. 

Andrt'u 

T h e microS('OpC shows the daily rings in th e o tolith fro m th e enr of a 25·day-o ld lun •n of a T as muni;ln 

lis h culled blue gre midie r. The dia m eter o f th e ' tJea rl' is one·liftie th of a m illimetre . 


