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Abstract.-An image analysis system based on the 
Macintosh personal computer and public domain soft­
ware (NIH Image, version l ,57) allows capture of dig­
itized images for d.ata analysis, Three techniques for 
image capture and aquisition of linear and area mea­
surements from digitized images were tested: (1) esti­
mation of egg size, (2) estimation of number of eggs or 
fry, and (3) measurement of fish length. For estimation 
of egg size, egg samples were taken by catheterization 
from two female channel catfish Jctalurus punctatus. Egg 
diameters measured manually (1.82 :+: 0.27 and 2.59 :+: 
0.19 mm) wen· not significantly different (P = 0.08 and 
0.20) from the diameters estimated with image analysis 
(1.92 :+: 0.21 and 2.63 :+: 0.17 mm). For egg counting, 
channel catfish eggs were hand-stripped into Hanks' bal­
anced salt solution and divided into seven 15-mL ali­
quots. The number of eggs was determined manually 
and images were captured for analysis. The number of 
eggs determined manually (436 :+: 41) was not signifi­
cantly different (P = 0.80) from the number estimated 
with image analysis (430 :+: 43). Also, total lengths were 
measured manually on 50 fingerling channel catfish and 
50 fingerlings of the hybrid channel catfish X black bull­
head Ameiurus melas. An image of each fish was also 
recorded for measurement by image analysis. Replicate 
sets of measurements were made by three individuals 
with different levels of experience with the computer 
system. The mean (±SD) of total lengths measured man­
ually for the channel catfish fingcrlings (242 :+: 33 mm) 
was not significantly different (P = 0.37) from the 
lengths determined by image analysis (237 :+: 33, 235 
:+: 33, and 231 :+: 34 mm). The mean of total lengths 
measured manually for the hybrids (157 :+: 39 mm) was 
not significantly different (P = 0.98) from the lengths 
measured by image analysis ( 158 ± 40, 157 :+: 39, and 
155 :+: 39 mm). The availability of public domain soft­
ware and inexpensive or commonly available input de­
vices make image analysis more accessible to research­
ers. 

Computer-assisted image analysis is used in ap­
plications as diverse as analysis of satellite data 
(Busbey et al. 1992) and characterization of mi­
croscopic organisms (Dallai et al. 1991). Until re­
cently, purchasing the required hardware and soft­
ware to equip a laboratory for image analysis often 
required an investment of US$60,000 or more 
(Bauchan and Campbell 1994). Recent systems 
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have lowered this cost into the $15,000-$30,000 
range (e.g., Alpha Innotech, San Leandro, Cali­
fornia, personal communication). However, these 
costs can be minimized by the availability of in­
expensive personal computers, readily available 
input devices, and public domain image analysis 
software. 

Established uses of image analysis in fisheries 
research, such as truss analysis (Wimberger 1993), 
rely on accurate linear measurements to determine 
distances between anatomical landmarks (Lutz et 
al. 1988, Douglas 1993). The resulting data can' 
be used to characterize a species, to highlight dif­
ferences between stocks or species, or to identify 
hybrids. Another application of image analysis 
uses a process known as thresholding, in which 
objects of interest, such as eggs or fry, are sepa­
rated from the rest of the image for counting or 
size determination. 

This paper was written with three goals in mind: 
(1) to describe a low-cost image analysis system
based on the Macintosh personal computer and
public domain image analysis software; (2) to sug­
gest a variety of inexpensive or commonly avail­
able input devices suitable for image analysis; and
(3) to demonstrate the utility of image analysis for
fisheries data collection and analysis.

Methods 

Image analysis system. -The system used in this 
study is based on a Macintosh LCill (Apple Com­
puter, Cupertino, California) with a Motorola 
68030 microprocessor (25 MHz). The computer 
was equipped with an internal 80-megabyte (MB) 
hard drive, an external 340-MB hard drive, a Mo­
torola 68882 floating point unit math coprocessor, 
12-MB random access memory (RAM) and a 14-in
(35.6-cm) Magnavox RGB color monitor. How­
ever, any Macintosh computer with a color or gray
scale monitor and 8 MB of RAM would be suitable
for this type of analysis.

Digital cameras use a grid or array of light-col­
lecting picture elements, or pixels, in place of con­
ventional film. Resolution in images produced by 
digital cameras is determined by the number of 
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