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Preface

Abalones are one of the largest members of marine gastropods naturally occurring in all
oceans of the world. Generally, they are found in rocky inter-tidal and sub-tidal habitats where
water qualities are superior and dissolved oxygen concentrations are high. They are mostly noctur-
nal and never venture far from their home of protected rock crevasses. Often, they camouflage
themselves so well that it takes an experienced diver to spot them. After cleaning, abalone shells
prove to be one of the most beautiful seashells in existence, with its unique ear shape outline, nat-
ural holes, and mother-of-pearl lining. Most of them also incorporate various color pigments ob-
tained from their algal diet into very colorful patterns on their shells. In spite of their dispropor-
tionately large and massive foot, abalones do not move much faster than common garden snails.
Some abalones are found to sit in one spot on a rock all their life. In nature, they manage to live
a very long life. The red abalone in California takes several years to reach sexual maturity, but
continues to grow slowly tens of years to reach a size over 14 inches across. Their favorite food is
red and brown algae, but they do not dine with sharp claws or powerful jaws. Instead, they gen-
tly scrape the algal salad with a long tongue equipped with rolls of countless microscopic teeth like
a nail file. The muscles in their mouthparts must work for long hours in order to finish a small
piece of algae. These muscles are aided by the presence of hemoglobin-like molecules that con-
stantly deliver oxygen to the red muscles from the blue blood pigment, hemocyanin, which is pre-
sent in the general circulation. In addition to the interesting physiology and ecology, abalones are
very sensitive to organic and heavy metal pollutions, which make them an important indication
species for the water quality of their natural environment.

To many cultures, abalone is synonymous with the most precious delicacy from the sea, far
beyond the reputation of lobsters or oysters. Abalone, fresh or preserved in all different forms
such as canned or dried, has become one of the most expensive sea foods in the marketplace. In
order to meet the heavy commercial demand, abalone culture has become one of the most eco-
nomically important aqua cultural enterprises in many coastal countries. The problems of diseases
and their prevention, and efficient methods of growth have been hot topics for scientific studies for
many years.

I am pleasantly surprised to see this first complete treaty on world abalone in the history of
marine sciences. The authors are leading scholars, breeders and practitioners of aquaculture of
abalone in the world. Now, they compile a tremendous amount of information, including mor-
phology, taxonomy, natural history and all aspects of aquaculture for abalone, as well as an atlas
of color pictures of over sixty recognized species of abalone found in all oceans of the globe.

The authors have made a hereto forth unseen contribution to nature lovers, students of ma-
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rine biology, professional invertebrate zoologists, environmental workers, and practitioners of
abalone aquaculture by spending more than ten years of effort putting together a beautiful as well
as all-inclusive volume easily accessible to everyone. I am sure readers of all levels will find it in-
teresting and helpful, whether just for reading to satisfy their own curiosity, or as a reference
source to help solve practical problems they may encounter when working directly with abalone. 1
recommend this book highly .

Professor Paul K. Chien
In University of San Francisco
May 12, 2004
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Description

Abalones are members of a large class, Gastropoda, of molluscs. They belong to genus
Haliotis and family Haliotidae. The genus Haliotis means sea ear referring to the flattened shape
of the shell. The shell of each abalone is rounded or oval with a large dome towards one end and
has a row of respiratory pores. The muscular foot has strong suction power permitting the abalone
to clamp tightly to rocky surfaces. The epipodium, a sensory structure and extension of the foot
that bears tentacles, circles the foot and projects beyond the edge of the shell in the living a-
balone. The large foot is popular seafood for its nutritive and medicinal value. Natural resources
of abalone have been exhausted in some regions of the world due to the excessive catch and water
contamination from large-area aquaculture. Fisheries biologists have conducted extensive research
aiming to recover and sustain the natural resource. The purpose of this publication is to summarize
the important research.

Abalones are scattered all over the world, but mostly found along west and east outer coast
of Pacific ocean and islands of south of the Pacific ocean. H. pustulata , H. unilateralis can be
found in the Red Sea; H. clathrata , H. mariae , H. ovina , H. pustulata and H. rugosa
unilateralis can be found in Indian Ocean; H. clathrata , H. pustulata , H. squamosa and
H. unilateralis also distributed in Madagascar; In Africa , you can found H. midae , H.
parva, H. pustulata , H. queketti , H. spadicea , H. speciosa and H. marmorata . In the
European-Mediterranean area can found species of H. pustulata , H. stomatiaeformis, H. tu-
berculata. Tuberculata and H. tuberculata coccinea . There is H. aurantium and H. pourtale-
sii in the Caribbean and South America. H. dalli and H. roberti live in the Panamaic area. The
following species can be found in the north — eastern Pacific (Aleutians to Baja California): H.
corrugata , H. cracherodii , H. fulgens , H. k. kamtschatkana, H. kamtschatkana assim-
ilis , H. rufescens , H. sorenseni , H. walallensis . The following species of H. discus, H.
discus hannai, H. diversicolor , H. exigua, H. gigantean, H. madaka and H. planata can
be found in temperate waters of Japan and China. H. asinina , H. clathrata, H. dissona, H.
diversicolor , H. dohmiana , H. exigua, H. fatui , H. glabra and H. jacnensis can be
found in Indo-Malayan area.The following species can be found in Australia: H. asinina , H.
brazieri , H. clathrata , H. coccoradiata, H. cyclobates , H. dissona , H. elegans , H.
hargravesi , H. laevigata , H. ovina , H . planate, H. roei , H. rubra , H. rubiginosa,
H. scalaris , H. semiplicata, H. squamata, H. thailandis and H. varia. In New Zealand
can found H. australis, H. iris and H. virginea. Nine species of abalone occur in North
America: H. cracherodii, H. walallensis, H. fulgens, H. corrugata, H. kamtschatkana ,

H. rufescens, H. assimilis, H. pourtalesii and H. sorenseni.



This book reported the histology and ultrastructure of mental, tentacle, eyes, and adductor
muscle, gill, hepatopancreas, male and female reproductive system. Except for black abalone,
hybridization among abalone species is not uncommon in areas where several species occur togeth-
er. There are 12 recognized hybrids in southern California and northern Baja California. The
molecular mechanism of reproductive isolation in abalones has been revealed. Lysin, a kind of
acrosin found in the acrosome of abalone sperm plays a very important role in the process of fertil-
ization. Abalones reach sexual maturity at a small size, and fertility is high and increases expo-
nentially with size. Sexes are separate and fertilization is external. The eggs and sperm broadcast
into the water through the pores with the respiratory current. A 1.5 — inch abalone may spawn 10,
000 eggs or more at a time, while an 8 — inch abalone may spawn 11 million or more eggs. The
spawning season varies among species with black, green and pink abalone spawning between
spring and fall, and pinto abalone spawning during the summer. Red abalones in some locations
spawn throughout the year. The fertilized eggs hatch into floating larvae that feed on plankton un-
til their shells begin to form. Planktonic abalone larvae dispersed by currents; tend to settle in re-
cently grazed areas, attracted by chemicals secreted by colonizing algae. Once the shell forms,
the juvenile abalone sinks to the bottom where it clings to rocks and crevices with its single power-
ful foot. Settling rates appear to be variable. After settling, abalones change their diet and juve-
nile abalones feed on rock — encrusting coralline algae and on diatom and bacterial films. The
adult abalones attach to firm (rocky) substrate in waters with high salinity and some wave or cur-
rent action; Adult abalones feed primarily on loose pieces of marine algae drifting with the surge
or current. Large brown algae such as giant kelp, bull kelp, feather boa kelp and elk kelp are pre-
ferred, although other species of algae may be eaten at various times.

This book also reported disease prevention and control in abalones. Diagnosis and biological
control techniques of the viral diseases, bacterial diseases, parasite diseases and other kinds of dis-
eases were described.

Genetic breeding and Genetic diversity of abalone was analyzed by polyploid, cross, gene
transfer and polymerase chain reaction (PCR) of 18S and 16S rDNAs, with randomly amplified
polymorphic DNA (RAPD) and restriction fragment length polymorphism (RFLP) . Species-spe-
cific RAPD markers were found in each abalone species.

Today, abalones are widely used fresh or frozen in Asian restaurants for soups and other
dishes. The abalone shell is used as traditional Chinese medicine and can be found in most part of

China. Abalone shells are also sold to shell collectors as souvenirs and are used in making jewel-
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