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Variability in length-at-age estimates determined by back-calculation from
scales continues to be of concern to fishery scientists. Location of scale
removal and scale measurement techniques can cause variability in back-
calculated length-at-age estimates (Hirschhom and Small 1987). Standardized
scale removal sites and measurement transects used for determining age and
back-calculated length-at-age estimates have been recommended (Jearld
1983). However, specific scale and annuli radius measurements have not
been evaluated for variability between different radii. Scale radius is typically
measured from the center of the focus to the median of the anterior edge
(Lagler 1956, Jearld 1983), although scale annuli are often easier to
distinguish along the diagonal transect to the anterior-dorsal or anterior-ventral
edge. Thus, some fishery scientists use this diagonal transect due to the
greater ease of aging. The purpose of our study was to compare back-
calculated length-at-age estimates determined from these two different scale
radii.

METHODS

Scales from popuiations of four different fish species collected from South
Dakota waters were measured to back-calculate length at age. Scales were
collected from black crappies (Pomoxis nigromaculatus) sampled during May
1991 in Mina Lake (Edmunds County). Scales were collected from bluegills
(Lepomis macrochirus) sampled during June 1993 and largemouth bass
(Micropterus salmoides) sampled during May 1989 in Murdo Lake (Jones
County). Scales were collected from walleyes (Stizostedion vitreum) sampled
in Lake Thompson (Kingsbury County) during May 1992. Scales were
measured with the aid of a microfiche projector. Annuli measurements were
taken along two transects: one horizontally from the focus to the anterior-
median edge and one diagonally from the focus to the anterior-lateral corner
of the scale (Fig. 1). These measurements will be referred to as the anterior
transect (AT) and diagonal transect (DT), respectively. All back-calculations
were accomplished by using a digitizing pad and the microcomputer program
DISBCAL (Frie 1982), which uses Lee's modification of the direct proportion
method. Intercepts used for back-calculating length at age were 35-, 20-, 20-,
and 55-mm total length for black crappies, bluegills, largemouth bass, and
walleyes, respectively (Carlander 1982).

Analyses were done separately for each species. Due to a non-normal
distribution of data, the back-calculated lengths were statistically analyzed by
using a Wilcoxon signed-rank test to determine if statistical differences existed
between back-calculated length-at-age estimates from the two different
transects. When statistical differences were found, each AT-DT back-
calculated length-at-age pair was plotted and compared with a one-to-one line.
All statistical analyses were conducted on each length-at-age estimate within
each species. Minimum sample size by age group was five and significance
level was set at o =0.05 .
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