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ABSTRACT Abalone culture. a developing industry in Baja California. JVlexico. would benelit from genetic improvement and 
controlled breeding. The use or cryopreserved spenn would allow gennplasm availability. and this study was designed to develop 
sperm cryopreservation protocols for red abalone Halio1is r11fesce11s. The acute toxic effects of the cryoprotectants dimethyl sulfoxide 
(DMSO). propylene glycol (PG). and glycerol (GL Y) were assessed after suspending sperm in dif

f
erent concentrations. whereby

cryoprotectant treatments of IOo/n DMSO and 10% GLY equilibrated for 10 min yielded the highe�t range of motile sper111 in 
preliminary freezing trials and were used for cryopreservation studies. To determine effective cooling rates, three freezing chambers 
were tested. Replicate samples of sperm from 4 males were placed in 0.5-mL French straws and frozen using a commercial freezing 
chamber (CFC) used for bull sperm. a programmable rate chamber (PRC). and a manually controlled styrofoa1n chamber (MCC). For 
the CFC. the cooling rate was 16°C/min. from 4°C to -140°C. For the PRC .ind MCC. it was l"Clmin. fron1 -20°C 10 -30°C. The 
samples were held al -30°C for 5 min before being plunged into liquid nitrogen (-196°C) for storage. and each sa111ple was thawed 
in a water bath at 45°C for 8 s. The quality of thawed sperm was detennined by estimating percent motility, evaluating membrane 
integrity using a dual-staining technique and Jlow cytometry. and estimating fertilization rate. Statistical analyses were performed using 
2-way ANOVA where chan1ber and treatment were the independent variables. Sper111 quality parameters were independent. For 
motilities, a significant interaction was noted between the cryoprotective treatment and the chamber type. whereby motilities for DMSO 
and GL Y were higher (P = 0.0055) using MCC. 1'1embrane integrities were significantly lower after using the PRC than the CFC or 
the MCC (P = 0.0167). The highest post-thaw 11101ility (48 + 7o/�) was found using sperm suspended in 10% glycerol and frozen in 
the MCC. The highest percent of intact membranes (56 ± I I o/c) was for sperm suspended in I Oo/a glycerol and frozen in the CFC. The 
highest fertilization rate (29 + 10%) was with samples frozen with 10% glycerol in the CFC. The use of cryopreserved sperm from 
red abalone provides an alternative breeding option for culture and the protocols delineated are the lirst developed for this species. 
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INTRODUCTION 

Abalone inhabit the coasts o f  ,nost continenis, especially in the 
tropical \vestern Pacific. near Australia. Japan, South Africa and 
along the northeastern coast of the Paci fie 111argin (Lindberg 1992). 
Fisheries began in  Asia n1ore than 1,500 y ago. and in the 1970s, 
abalone becan1e econon1ically in1portant as a gourn1et food to the 
Pacific Coasts of Mexico and Lhe United States (Guzni.1n del Proo 
and Orriz-Quintani Ila 1972). Five species, popular for hun1an con­
su1nption, occur along coasts of Baja California. Mexico. These 
species include red abalone (Halio1is rufescens). pink abalone 
(Halio1is corruga1a). green abalone (Halio1is Jitlgens). black aba­
lone (l-/alio1is t-racherodii) and \vhite abalone (Halio1is sore11se11i) 

(Leighton 2000, Guz,nan de) Proo I 992). Non regulated fishing 
activities and anthropogenic in1pacts have heightened conservation 
awareness for abalone. \vhereby habitat restoration and stocking of 
native species need to be considered. The creation of ger111plasn1 
banks \vould aid in such restoration efforts for abalone species. 

Interest in the cryopreservation of garnetes and other cell types 
fron1 abalone has increased in the past decade. Cryopreservation of 
gan1etes can in1prove the production of con1n1ercially reared 
aquatic anin1als and can assist in the conservation of genetic re­
sources for cultured and endangered species. The n1ain goal of 
cryopreservation is to establish specific protocols 1ha1 allow the 

long-1ern1 storage of functional cells ( Koebe et al. 1993). At 
present. there are fewer than 10 publications concerning cryopres-
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ervation of gan1e1es or larvae of abalone. and ,nost of these studies 
� 

have focused on the rnost i,nportant co,n,nercial species of Asia
(sn1all abalone H. diversicolor) (Table I): ho\vever, cryopreserva­
tion studies of the n1ost in1portant species of the coast of California 
in the United States and Baja California. Mexico have not been 
reported. 

The goal of this study was lo develop cryopreservation proto­
cols for spern1 or red abalone frorn Baja California. Mexico. The 
objectives 'A1ere 10: (I) evaluate the acute toxic effect on sperm 
n1otility of concentrations of 3 cryoprotectants: dimethyl sulfoxide 
(DMSO), propylene glycol (PG) and glycerol (GL Y); (2) deter­
n1ine effective cooling rates by testing three freezing cha,nbers: a 
con1n1ercial freezing chan1ber (CFC) used for bull spern1, a n1anu­
ally control led styrofoan1 chatnber (MCC) and a programn1able 
cooling rate chan1ber (PRC) and (3) evaluate the quality of tha\ved 
spenn by esti111ating percentage of tnotility. n1e1nbrane integrity 
and fertilization rate. 

l\1A TERI A LS AND l\1ETHODS 

Spaw11i11g 

Ripe red abalone were obtained fro,n a private co,npany, Abu­
Jones Cultivados S. de R. L. de C. V., in Ejido Erendira, Baja 
California. Mexico (31 °20", I 16°29") and were transported cold 
inside styrofoa111 boxes to the Departn1ent of Aquaculture of Cen­
tro de Investigacion Cientifica y Educaci6n Superior de Ensenada 
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