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Introduction
Age dctermination of fish using otoliths, vertebrae (or other bones) or

scales is now standard practice for a wide varletj of species, The technique

is dependent upon the correct interpretation of the structure of the material
chosen. In the otolith, for example, this consiéts of a series of concentric
shells of alternating hyaline (translucent) and opaque matefial. " In many
stocks of fish this material is laid down in a regular succession of zones,
and it is usually assumed that the opaque material is deposited during the
period of fast growth in the summer mohths and that the hyaline material is
deposited during the period of slower growth in the winter. There is little
doubt that this interpretation is usualiy correct, but some stocks of fish
have structurcs in which the zones are irregular and confused and interpre-
tation is difficult, e.g. the cod of the east Barents Sea, hake, and redfish.
Some confirmation of an interpretation may be obtained if the'deposition
of a particular zonc in the structure can be definitely associated with a
particular year or season. &Experienced otolith readers studying regular and
frequént;samples from a particular stock of fish over a period of several
yeafs are able to identify zones in otoliths which are characteristic of a
particular scason or of a particular year-class of fish. Two cxamples of
this are (i) the weak or faint 1946 opaque zone in many Morth Sea plaice of
the 1944 ycar-class, which is still immediately recognizable in fish which
arc now 24 ycars old, and (11) the *two narrow opaque zones formed in 1955
and 1956 in many western Barents Sea cod of the 1954 year-class. It is our
experience that if these atypical zones can be observed in formation and
can be recognized in later ycars then they scrve as a valuable reference .
point in time to which subscquent zones can be related, thereby aldlng

interpretation of the whole otolith structurc,
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It follows that a method which could label artificially the time of r&\w
deposition of skeletal structures would be extremely valuable, This paper
describes experiments in progress to determine the suitability of
tetracycline for this purpose. .
Tetracycline compounds arc rcadily absorbed by vertebrate animals and
arc deposited in bony structures where calcification is taking place. Once
deposited in skeletal tissuc they can BQ detected by a yellow fluorcscence
in ultra-violet light. Kobayashi, Yuki, Furmi, and Kosugiyama (1964) showed
that totracycline injected into the body cavity of small goldfish was
deposited in skelectal structurcs and scales. More recently Weber and
Ridgway (1967) have successfully used tetracycline for labelling fingerling
trout and salmon by administcring the anti’biotic in food pellots. The
results of Kobayashi et al. (196L4) showed that goldfish given four .
injections, separated from cach other by two-month intervals, had four
. clearly separated fluorcscent layers in the bony structurcs, corresponding
to each injection., This suggests that tetracycline deposition in the bone .
is completed within a short spacc of time after injection and that normal
deposition is resumecd subsecquently.

Materials and Mcethods

The tetracycline compound used in these oxperiments was. Achromycin
(tetracyeline hydrochloride).~ It was the intention that, after the
admristration of the tetracyclinc, the growth of the fish and the otolith
should continuc normally in the naturel cnvironment. .Accordingly the main
trials have been made in the field,with cach fish bcin-g. tagged and liberated
after trecatment. Up to the present time three ficld experiments have been
made, using cod of the MNorth Sca and the west of Scotland stocks. . The cod
were trawl-caught and werc tagged in the normal way with the Lowrestoft
plastic flag tag (7illiams 1963). The tetfdcycline was administercd into | ‘
the body cavity and the fish were returned immediately to tho seca.

The three experiments were conducted using different dosc rates of

tetracycline:
Ixporiment 1 i Bxperiment 2 Txperimont 3
i . . North Sea = West of Scotland
- eemimennnmn | JOVOmbOr 1967 | larch 1968 | Junc 1968 _ |
+ Achromycin solution 7 in distilled 5% in Isotonic ; 2,5% in Isotonic ;
water | salinec saline !
{ Dose rate g
i (mg Achromycin |
§ per kg body weight) 100 : 50 25
| Number of fish |
Tagged and trecatced 42 i 56 97 !
Tagged and not treated 83* ‘ 56 876
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“includes 41 fish injceted with distilled water only.
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Tank cxperiments arc also procceding, designed to determine the minimum
dose rate that will give a well defined mark in the otolith.
Results

From the results described by Kobayashi ct al. (1964) we would oxpect
that the examination of fhe otolith of fish that arc cventually recapturcd
would roveal a thin fluorescent layer identifying that part of the otolith
which was being deposited at the time of absorption of the tetracycline.

At the time of writing only o few of the treated fish have become
available for cxarination; however, rcsults from these have becn
encouraging., Tank cxperiments have shown that the deposition of the
tetracycline in the bony tissues begins within two hours of injection.
Confirmation that deposition begins soon after injection has been shown
in the field trials by recaptﬁres madoe a few days after liberation, the
otoliths of these fish revealing a surface deposition of fluorescent
material.

Onc fish trcated and liberated in November 1967 and rccaptured in the
following July had grown normally. In thc otolith there was a clear
fluorcscent band (as scen in transverse section) in the most rccent hyaline
zone, with a normal summer opaque zone deposited outside it. A clear band
of fluorecscence was also prcsent in the centrum of the vertcbrasc and on the
scales.

Two roooverics from the fish released in June 1968, recapturcd after
almost two months at liberty, showed a narrow band of fluorescence at the
extreme cdge of the otolith., The carly deposition of the 1968 opaque zone
was plainly visible in the arca immediately preceding this fluorcescent
naterial. L band of fluorcscence was also very clearly visible in
the centrum of the vertcebrac and in the scales,
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