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here are more than 50 species of abalone

coast, such as LaJolla and around
some of the Channel Islands (i.e. San
Clemente Island).

Abalone require rocky substrate and
are in direct competition for food and
space with other invertebrates, such
as several species of sea urchins that
also utilize drift algae and kelp as a
primary food source. While juvenile
abalones graze on the algal and bacte-
rial films coating rocky outcroppings,
adults primarily feed on drift algae
and kelp fronds that come within
grasp of their rocky crevices.

Because warm-water periods often
have negative effects on giant kelp
growth in Southern California, events
such as an El Niflo can have detrimen-
tal effects on abalone populations by
limiting food availability. Therefore,
severe warm water events can result
in reduced growth, reproduction and
decreased recruitment in abalone. For
this reason, regional stocks may be
missing complete year classes follow-
ing periods of poor oceanic conditions.

Reproductive success is also density
dependent as the chances of fertiliza-
tion are reduced when multiple males
and females ale not within close
proximity. It has been shown that fer-
tilization rates are compromised when
males and females are separated by as

little as 3 to 4 fee| thus, successful re-
cruitment relies on clusters of mature
individuals closely packed together.
This reproductive strategy is likely one
of the reasons the California abalone
populations have been so slow to
recover over the past few decades. Fur-
ther, in addition to a long-history of
fishing pressure, abalone have a high
rate of natural mortality from various
marine predators, including sea otters,
lobster, octopus, bat rays, sea stars,
sheephead and other fishes. In par-
ticular, sea otters can be an extremely
effective predator of abalone and also
have the potential to severely limit
the rate of stock recovery.

The high food value of abalone
has been apparent for thousands of
years as they were an important food
source for coastal Native Americans
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from a single genus (Haliotis) and eight which
occur along the California €oast; the red (Hali-

otis rufescens), green (H. fulgens), pink {H. corru-
gata), black (H. cracherodii), white (H. sorensensi),
pinto (H. kamtschatkana), flat (H. walallensis) and
threaded abalone (H. assimilis, which is technically
classified as a subspecies of the pinto abalone).

Red abalone are the largest member of the famiiy worldwide, with a maxi-
mum reported shell length of 12.3 inches. Although some reds have been
shown to mature early (1.6 inch shell length), most of the reproduction oc-
curs from individuals exceeding 5 inches in length. Large females can release
up to 6 million eggs annually from multiple broadcast spawning events
throughout the season, which in Northern California lasts from April to Tulv
with a peak in May. Spawning in Southern California is based on environ- 
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mental conditions and can be year-round.
Species can be distinguished by subtle differences in the shell structure (i.e.

number of open holes, color, size and shape) as well as the color of the ten-
tacles along the mantle. Each species occurs over a relatively distinct temper-
ature range that can be maintained at different latitudes or by varying depth.
For instance, the ranges of black, pink and white abalone overlap within the
warmer waters south of Point Conception; however, blacks predominately
occupy the warmer intertidal zone, while pink abalone occur within the sub-
tidal and whites are found at colder depths of up to 200 feet.

The smaller flat and pinto abalones are less common and typically occur in
the cooler waters above Point conception, whiie reds occur over a wide range
from oregon to Baja california. The distribution of red abalone in Southern
california and northern Baja is restricted to colder upwelling areas along the
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throughout California and the Chan-
nel Islands. The first California fishery
for abalone began in the 1850s when
Chinese Americans commercially
picked green and black abs from the
intertidal zone. This form of harvest
peaked in 1879 at more than 4-mil-
lion pounds before the commercial
harvest of abalone in shallow water
was banned in 1900. Japanese-Amer-
ican divers also effectively harvested
subtidal abalones, but this fishery di-
minished when manyJapanese fisher-
men were put into intemment camps
during World War IL

Commercial abalone harvest was
restricted from the waters of Southern
California between the years of 1913
and7943, but re-opened in 1943 to
aid in wartime food production. Fol-
lowing WWII, serial depletions of the
most commercially valuable abalone
species became evident throughout
areas where commercial harvest was

allowed. Unfortunately, the depletion
of individual species was not imme-
diately evident, because abalone were
managed as a group and collective
abalone landings remained relatively
stable for decades as the predominant
harvest shifted from reds to pinks to
greens to whites and finally to black
abs. The combined abalone landings
for these flve species peaked in 1.957

at nearly 5.5 million pounds and
commercial diving effort remained
high through the 1970s as global
demand for these valuable molluscs
continued to increase.

It was during the mid-1980s that
the already severely depleted Califor-
nia abalone stocks were crippled fur-
ther when a bacterial strain infected
California abalone populations with a

disease called "withering syndrome."
Withering syndrome has been particu-
Iarly devastating to abalone popula-
tions south of Point Conception as

warmer water temperatures apparently
exacerbates the effects of malnutrition
when infected animals are unable to
transfer digested food from their guts.
Although withering syndrome was

catastrophic to all West Coast species

of abalone, the black abalone popula-
tion was the most severely impacted
by the disease with local extinctions
throughout most of Southern Califor-
nia. The combination of overexploita-
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tion, illegal harvest and disease has
landed black and white abalone on
the endangered species list, making
them the only two species of marine
invertebrates listed under the classifi-
cation of "Endangered."

Despite the 7997 moratorium on
the take of all abalone throughout
Central and Southern California, a

significant recovery of south coast
abalone populations has yet to occur.
Several factors, including slow growth
rates and disease, present significant
limitations to the recovery of south
coast abalone populations. Efforts to
develop a captive breeding program
using disease resistant individuals are
under way; however, there are still a

number of hurdles to overcome be-
fore wild populations rebound. The
abalone aquaculture industry is also
making progress in recent years with
providing the markets with more aba-
lone in the market every year.

A successfully managed sport fish-
ery for red abalone remains open to
harvest by free divers in California
waters north of San Francisco. The
7-inch size regulation of this fishery
prevents the harvest of individuals as

old as 15 years. This strictly regulated
fishery demonstrates that a sustainable
abalone fishery can exist if a sufficient
breeding population can be estab-
lished. Freedivers with an abalone
punch card are allowed in their pos-
session three red abalone in excess of a
7 -inch shell length during the months
of April, May, June, August, Septem-
ber, October and November. Although
abalone harvest will likely remain
prohibited in Central and Southern
California for years to come, divers are
reporting more and more sightings of
reds, greens and pinks in recent years.

Most of the information provided by
publications through the Califomia De-
partment of Fish and Game.

PIER is a non-profit 501(c)3 research

institute dedicated to scientific research,

education and the sustainable manage-
ment of the marine environment. Special
thanks are offered to Mr. Thomas Pfleger
and Family, the George T. Pfleger Foun-
dation and the OffieId Family Founda-
tion. To read more about PIER reseqrch
proiects plezse visit us at www.pier.org. I
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