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Short Note

The measurement of intercirculi distances on fish scales

using a video camera and a microcomputer

Marie-Hélene Gandelin and Philippe Laval

UA 716 du CNRS, CEROV
Station zoologique, B. P. 28
06230 Villefranche-sur-Mer, France

The age of fish caught at sea may be estimated from
readings of scales or otoliths. Scales are easier to collect
than otoliths, and after some cleaning may be quickly
mounted for observation. However, when growth rings
(circuli) are numerous and tightly spaced, counting and
measuring is a tedious process. Not many scales can be
processed, unless the observer is only seeking annual
growth rings (annuli) or other conspicuous transitions
such as the passage from fresh water to sea water. More
detailed information, which is nevertheless present in
calcified structures, is not considered: intercirculi dis-
tances, for example, are frequently not taken into ac-
count in routine work, as this would require comparison
of several sampling directions on one scale, and the
comparison of several scales from the same fish.
Despite some attempts to render the counts easier
and more accurate (for example, Fries, 1982, who used
a digitizing pad and a microcomputer), an automatic or
semi-automatic device, allowing statistical analyses, has
still not been produced. With the availability of rela-
tively low-cost microcomputers, which can be interfaced
with video cameras, such a project is not unfeasible.
This paper presents a first step towards this objective.
For testing the method, we chose fish scales with a
small number of circuli, few bifurcated rings, and no
complex patterns such as those which may be seen in
some species (see, for example, Ruiz Dura et al., 1970).
In the samples kept at our oceanographic laboratory, a
species having these characteristics was found: Bentho-
sema glaciale (Reinhardt, 1837). This pelagic fish (Myc-
tophidae), of no direct commercial value, may never-
theless have some importance in pelagic food chains
(Roe and Badcock, 1984). The anterior zone of the
scale was placed in the microscope field, this being the
only part of the scale used for the measurements (Ruiz
Dura et al., 1970; FAO, 1981; SCAR, 1983). The hard-
ware was an assemblage of two microcomputers and in-
terfaces available in our laboratory. Image acquisition
was made with a low-cost Panasonic video camera (Mat-

sushita Communication Industrial Co., Ltd., Japan).
The camera was interfaced to an Apple II+ microcom-
puter using a Dithertizer II card (Computer Station,
Inc., 11610 Page Service Drive, St. Louis, Missouri
63141, USA). This card was set to only one grey level,
i.e., black and white. The binary images, obtained by
connecting the video camera to a binocular microscope,
were stored in files on the Apple II floppy disk. After
completion of the acquisition phase, the files were
transferred to a more powerful Hewlett-Packard micro-
computer (HP 9000 series 200, model 216) for further
processing.

Specially written software, in extended HP BASIC
2.1, scans the image of the fish scale in 13 predeter-
mined directions, starting from the focus of the scale.
The focus position is first displayed on the screen as the
central point midway between the edges of the scale on
the bottom line of the screen; this position, if not satis-
factory, may be adjusted by the operator, using a cursor
button on the keyboard acting like a “mouse” device.
From then on, the processing is fully automatic and
takes about 20 seconds.

In each direction (Fig. 1) the intersections with the
circuli are counted, and the intercirculi distances are
computed. Results are printed and displayed on a
flatbed plotter. The output includes histograms of the
intercirculi distances (for the whole scale and along se-
lected directions), “scalimetric plots” similar to those of
Graham (1926), which help in detecting false checks
(Fig. 2), and plots of intercirculi distances against dis-
tance from the focus, which show the minima more
clearly.

If calcium deposition were synchronous in all direc-
tions, all counts and distances would be similar. This is,
of course, rarely the case. Moreover, scale preparation
may introduce artefacts. In the software all directions
where the counts were below the maximum were sup-
pressed. This is a rather simplistic attitude, which could
certainly be modified for species where ring patterns are

179



08T

"(9261) weye1n £q POIB20ADE UOLINLIS € Juisn ‘s3urr ospey woyy s3urr onn
ysin3unsip o1 sdjay jord jo PUIY SIYT, *suonsap [1e 10§ ‘93po [eutoixo oy 0} UISLI0 9y wouy ‘y1Fua| owes 9Y} 2ABY 0} pazipiepue)s
SLYIBUD] SIXE oY I, *Snnodmd e sjuosordor LIBUL YO1) Yory *sndoj a[eas oy st “sixe 243 JO 133 9y1 uo ‘urdLio oy, (moure 14311 1oMO] a1
Woly “asimyo0pPnUE paroquinu SUONd2IIP) 1 3InS1q ur umoys afess 213 JO suonsa1p 1oy Suore ‘syopd OLOWIRDS WeyRLn) 7 91nS,g

Il uotizaasurg

BI uo!zoad;a r § T | T T T T

LR O |

S uonl;:)g"-lu I T T T T T T I T

8 uot3asu.qg "

(JANJ) Jusw
~OIIdAL NP SWSIUTULINIY(T,, owweidord [euoneu youory

o0} urgm paysidwosoe oq I 3I0M ST, “ysiy jo
3urde onewone 241 UI 9sn I0J pa1apisuoo osfe ore soJe
Wl P00 “(JeuoneuIajU] puelIog) [easeq oqiny, ur n
9ILIM O pUE 1BMIJOS o1} dsoxdwr 03 Lemidpun ST YIOA
“Iomndwosoromu oures 943 Ul suonouny Jua1dyyIp jo uon
-BI301UI Y} smoje ‘o[qe[eAR Aipeor ore spied oydesd
uonnjosax ysiy pue oopia yorgm 10y ‘s1ondwoo [euos
-1od peaxdsopim jo osn oY, *AI03RI0QR] INO UT SWOSIOAO
Suroq mou are (-930 ‘uonnjosox MO ‘s1oindwod Juorayyip
Joasn) dn-jos [E3uswtradxs 1511y sty jo SydeqMEIp Y,
dqrssod sosAeue [eonsnes Ioyiny
Sunyew ‘passosord Appomb oq Aew $9[®Is Jo saLras Juoj

‘uoneurwyr oy Funjos AJInyares £q paureye s1 uonip
~Uod sy 25uQ *Ayrfenb 150q oy jo oq pInoys sgews [eon
-do 3unuress oy synsox 191199 105 :[eonin st oseyd uonis
-mboe oy “woyshs sisA[eue oFewn K100 ur sy - 1oyndwod
o e Suisn suioyyed 3ul jo sisAfeue oZewl 1500-M0]
Jo Aiqiseay oyy moys sjuswiradxo Areuruwijord asayy,
(19A9] 9 ¢ o Je OUI
JIP JuBdHIUSIS ou) Juswoide dsop Ul 9q 03 Way) smoys
SSOIOUIIRASU $OUO [enuew Ym Ssjunos 1ndwos Jo uos
-ledwo) “snmoin yoeo Sunurodurd ur pue yred jy3rens
e Juimoroy ur Aymoggp ayy o3 3umo ‘Jeymowos A1ea
PIYM sjudwaInsedw  jenuew,, 03 Arenuos ‘d1qeivad
-oI A1910[dwos are somseaw pue s1unod 1ondwony
"AIBSS900U 2q Os[e pinom $3[edS Jo Fununow
91 aaoxdwr 03 [0d0301d PoZIpIEpuRlS W "umouy 19119q

“Tojerado ayy £q oqesnipe ST UOIIEIOL $)1 (SND0J o[eas) sjuswoInseow
Iare 1ndwoo oy £q apew are sjunos PUE sjudwaInseaw yorym ui suon
O12q 91eds oy, "uonismboe ofeun 1oyye usods o3 JoInojuLg | aindiy




Acknowledgements

We are indebted to Mrs M. Etienne who kindly made
available several plotting subprograms, to J. Sardou for
help in taxonomy and fish identification, and to Mrs
F. Lagardeére for providing some useful references.

References

FAO. 1981. Methods of collecting and analyzing size and age
data for fish stock assessment. FAO Fish. Circ., 736: 100 pp.

Fries, R. V. 1982. Measurement of fish scales and back-cal-
culation of body lengths using a digitizing pad and micro-
computer. Fisheries, 7(6): 5—8.

Graham, M. 1926. A precise method for determining the first
“winter” zone in cod scales. J. Cons. int. Explor. Mer, 1:
344-352.

Roe,H.S.J.,and Badcock,J. 1984. The diel migrations and
distributions within a mesopelagic community in the North
East Atlantic. 5. Vertical migrations and feeding of fish.
Prog. Oceanogr., 13: 389—424.

Ruiz Dura, M. F., Orijel Arenas, Y., and Rodriguez Hernan-
dez, G. 1970. Lineas de crecimiento en escamas de algunos
peces de México. Inst. nat. Invest. Biol. Pesq., Estudio 2:
100 pp.

SCAR/SCOR/TABO/ACMRR. 1983. Recommended methods
for standardization of measurements of fish. Biomass
Handb., 13: 6 pp.

181



