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Introduction

The Patagonian scallop Zygochlamys patagonica (King and Broderip 1832) is a pectinid bivalve
mollusc distributed around the southern tip of South America from 42 S in the Pacific to 35 S in
the Atlantic (Lasta and Bremec 1998), the Burdwood Bank (Lasta and Zampatti, 1981) and the
Falkland Islands shelf (Bizikov and Middleton, 2002). It is mainly found on sandy and muddy
substrates in depth ranging from 40m to 200m (Ciocco et al, 1998), and although it is most
abundant along the 100m isobath (Lasta and Bremec, 1998) it has been observed in Falkland

Island waters inshore as shallow as 10m (personal observation).

In December 2001 an experimental fishery was established in the Falkland Islands, initially using
the Uruguayan vessel, Avel Mad and then another Uruguayan trawler, Holberg, from December
2003 onwards. At present, this species is fished on 5 beds (Rachel, Fiona, Marina, Avel Mad and
Holberg, which are located to the east and northeast of the Falkland Islands in approximately
130m depth (Figure 1).

Fundamental to understanding the population dynamics and life-history of any marine species is
knowledge of its patterns of growth (Beamish and McFarlane 1983). Such knowledge can be used
to estimate numerous other age-specific parameters such as longevity, hatching dates, age at
maturity, age at migration to nursery grounds, age at recruitment to the fishery (King 1995; Quinn
and Deriso 1999). Age composition data can also be used to construct catch curves from which
mortality rates are calculated. Such data are imperative for the proper assessment and
management of any fishery on that species. The considerable economic importance and fishing of

sea scallop stocks underscore the need for accurate age and growth estimates for this species.

Techniques presently employed for age determination in scallops include acetate peels
(Richardson et al 2002), stable isotope techniques (Krantz et al 1984), the interpretation of lines
visible on the exterior of the shell (Stevenson and Dickie 1954), usage of X-ray photographs
(Cattaneo-Vietti et al 1997) and reading bands on the hinge ligament (Merrill et al 1965).

Using mark and recovery studies it has been discovered that scallops deposit growth checks or
growth bands in late winter and early spring (Paul, 1981). Scallops deposit calcium carbonate in
the form of calcite to the shell margin in concentric increments. During the summer when growth
rates are quicker the distance between these increments is larger (Taylor and Venn 1978). In the



winter months when growth slows the increments are closer together, forming what is classed as a
concentric ring or check on the shell surface. (Figure 2, Materials and methods).

The interpretation of external lines is complicated by a series of shock or disturbance lines. Sea
scallops are extremely sensitive to physical disturbances and sudden changes in environmental
conditions. In response to this the scallops retract their mantle and stop calcification along the
shell margin, leaving a noticeable line after calcification begins again. Distinguishing these
disturbance lines from annual growth rings can be extremely difficult and also very subjunctive
(Stevenson and Dickie 1954). Additional methods, like using X-ray photographs has been proved
to be very effective. (Cattaneo-Vietti et al 1997). However these methods can be subjunctive and

therefore not conclusive.

In view of these uncertainties additional methods for accurately interpreting these growth rings
have been investigated. (Krantz et al 1984). The two valves of a bi-valve shell are joined together
dorsally by a horny elastic ligament, made from conchiolin which secreted by the mantle. The
ligament is rarely mineralised and its layers correspond with those of the shell. Initial
experiments, by the Falkland Islands Fisheries Department, reading the ligament scar in
Zygochlamys patagonica show distinct bands, which are not clearly visible on the shell of this
species. The present study compares and assesses the accuracy of three traditional methods 1.)
Counting bands on the shell surface 2.) X-ray photographs 3.) Counting bands on the shell

ligament .

The technique of counting the growth rings on the shell ligament is used in this study to estimate

the age structure of four scallop beds in the Falkland Islands Conservation Zone.



Materials and Methods

Random samples of Z. patagonica were collected at 130-139m depth on the Uruguayan vessel
Holberg from four scallop beds, Fiona (n=113), Rachel (n=115), Avel Mad (n=128) and Holberg
(n=125) to the north and north-west of the Falkland Islands during commercial operations

between January and February 2005 (See Figure 1).
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Figure 1: Map of scallop beds sampled in this study to the north and north west of the Falkland

Islands.

Shell height (defined as the maximum distance between the dorsal hinge and ventral margin) to
the nearest mm, total mass without epibionts, shell mass, abductor muscle mass, gonadal mass to
the nearest 0.1g were measured.

In this study three traditional methods of ageing scallops were investigated; counting bands on the
shell surface (Berkman 1990), X-ray photographs (Cattaneo-Vietti et al 1997) and counting the
hinge ligament bands (Merrill et al 1965) to compare the growth periodicity between the ligament
and shell and to determine the most accurate method. The same shells and ligaments were used

for comparison of the accuracy of the individual methods.



Counting bands on the shell surface

Upper (left) undamaged shell valves free of epibionts were used for growth analysis. Prior to
reading the shells were cleaned of organic matter with warm 5% NaOCI (bleach) solution,
washed in 96% ethanol, rinsed with water and dried at 60 ¢ for 12 h. External, macroscopically
visible shell bands were counted following the methods of Merrill et al (1965). Counts were

compared with the other methods (see Figure 2).

Figure 2: Photograph of Z. patagonica shell showing bands on the shell surface.

X-ray photographs
Shells were prepared as the above method and taken to King Edward VI Memorial Hospital,
Stanley, for X-ray analysis. The cleaned upper valve was placed on an X-ray plate with station
and scallop number placed next to each shell. X-rays were taken on a GE Medical Systems
Proteus XR/A machine, using digital cassette at 100cm with radiation settings of 50KV and
exposure time of 3.2 seconds following the techniques of Heilmayer et al (2003). These counts
were also compared with the other two methods. Figure 3 shows the X-rayed shells and the

visible growth rings.



Figure 3: X-rayed shells of Z. patagonica with growth ring indicated. GR-growth ring.

Counting growth bands on the hinge ligament
Shells were cleaned, processed as above (but pptr and lower valves were left held together
by the ligament) and left to dry at room tempemttor three days. The shells were then
separated. The drying process is very importaiit @ssures that the ligament is attached to one
of the valves in one piece. If the shell is dried tuickly the ligament will be brittle and break
down the middle, and if it is still moist it willdve a’ rubberlike’ consistency and tear in the
middle. The shell was removed from around the ligaihwith a pair of cutting pliers, leaving
approximately 2mm of shell around the ligament. Tigament was mounted sideways on a

microscope slide in the thermo-plastic cement alysdnd (see Figure 4).



