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Cryopreservation in Aquarium fishes 
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Abstract: Few studies have addressed sperm cryopreservation in aquarium fishes (body sizes of 10 cm or less). 

There are several challenges inherent in developing cryopreservation procedures for these fishes. First, their 

small body size and sperm volume limit experimental replication and the numbers of treatments possible 

without pooling of samples. This hinders research, especially if many experimental variables are evaluated. The 

small sample volume necessitates identification of optimal sperm-to-egg ratios to maximize fertilization po­

tential and places greater emphasis on increasing and maintaining sperm viability after thawing. Other technical 

problems include the use of 0.25-ml French straws, which increase difficulties in sample handling (automated 

straw fillers are more common for the 0.5-ml straw) and labeling. Sperm cryopreservation of live-bearing fishes 

( with internal fertilization) is essentially unexplored. The sperm of these fishes is sufficiently different in 

structure (e.g., head shape) and physiology (e.g., energy metabolism) from the sperm of other fishes that the 

need to develop specialized techniques is almost assured. The requirement for artificial insemination also 

introduces a new variable complicating the collection of data (e.g., assessing fertilization is not straightforward 

with internally held eggs). Cryopreservation in aquarium fishes will assist the development (e.g., through 

selective breeding), protection (e.g., through germplasm repositories), and distribution (e.g., through shipment 

of frozen sperm) of research lines and offers benefits for restoration of endangered species. 
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INTRODUCTION 

Sperm cryopreservation has been studied in fishes for more 

than 45 years since Blaxter (1953) used frozen sperm to 

hybridize spring and fall spawning herring and has been 

used in as many as 200 species (Leung and Jamieson, 1991; 

Rana, 1995a; Tiersch, 2000). Most work has focused on 

large-bodied culture and sport fishes, such as salmonids 

(e.g., Scott and Baynes, 1980), carps, and catfishes, and has 

yielded techniques that are being applied with varying levels 

of success around the world. However, only a handful of 

studies have addressed sperm cryopreservation in aquarium 

fishes (body sizes of IO cm or less). The most notable of 

those studied is the zebrafish (Dania rerio) for which cryo­

preservation techniques using methanol were developed 20 

years ago (Harvey et al., 1982) and the Japanese medaka 

( Oryzias latipes) (Aoki et al., I 997). 
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Cryopreservation research and application each require 

consideration of an interconnected series of activities and 

involve more than simply freezing samples. A successful 

program involves sample collection, refrigerated storage, 

freezing, thawing, rules for use and disposal, transfer agree-
























