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PREFACE

This species profile is one of a series on coastal aguatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprehensive sketch of the biological characteristics and environmental
requirements of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Suggestions or questions regarding this report should be directed to one of
the following addresses.

Information Transfer Specialist
National Wetlands Research Center
U.S. Fish and Wildlife Service
NASA-S1idell Computer Complex
1010 Gause Boulevard

Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180
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Figure 1.

Pacific razor clam (from Fitch 1953).

PACIFIC RAZOR CLAM

NOMENCLATURE/TAXONOMY /RANGE

Scientific name ........Siliqua patula
(Dixon)

Common name ........Pacific razor clam
(Figure 1)

Other names........Northern razor clam

CTASS ceeeeeceaeseneeneessss.Pelecypoda

Order iiiiieeceecenensessensVeneroida

Family ceeeirereceeeeeesesaad0]enidae

Geographic range: Razor clams are
found on open sandy beaches from
Pismo Beach in southern California
to the Aleutian Islands 1in Alaska.
The distribution 1in the Pacific
Northwest Region is shown in Figure
2.

MORPHOLOGY /IDENTIFICATION AIDS

Fitch (1953) described the razor
clam as follows: "Elongate shells,
thin, flat and smooth; covered with a

heavy, glossy, yellowish periostracum,
a prominent rib extending from the
umbo to the margin on the inside of
the valve. Foot large and powerful,
never pigmented. Siphons rather short
and united except at tips. Umbos
nearer anterior than posterior end.
Attains a 1length of seven inches.
Differs from the rosy (Solen rosaceus)

and sickle (S. sicarius) razor clams
and the jack-knife (Tagelus

californianus) clam by having a heavy,

raised rib extending from the umbo to
the margin of the shell on the
inside."

Weymouth and McMillin  (1931)
further distinguished the relatively
nonpigmented S. patula from a similar
razor clam, S. alta, by the presence
of “chocolate-brown™ coloration on the
foot, mantle, and siphon of S. alta.
Differences in umbo position, growth
pattern, variability, and rib direc-
tion were also detailed. These same
characteristics are also used to dis-
tinguish S. patula from S. sloati
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Figure 2. Distribution of the Pacific razor clam in the Pacific Northwest
Region. Long Beach, Twin Harbors, Copalis Beach, and Mcrocks Beach in
Washington and Clatsop Beach in Oregon are the primary razor clam beaches. All
others are only intermittently populated to much extent.
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which is found in subtidal areas only
(Hertlein 1961). Quayle (1962) des-
cribed razor clam shells as thin and
brittle; olive green in youth, chang-
ing to brown with age. Weymouth et
al. (1925) noted that razor clams that
had never spawned had a "translucent
appearance.” Once spawning had
occurred, the shells became very dark
and did not regain translucence.

REASON FOR INCLUSION IN SERIES

The razor clam is often referred
to as the finest food clam available
on Pacific beaches. It is "the basis
of economically important commercial
and recreational fisheries throughout
much of its range" (Breese and
Robinson 1981). Commercial fishing
for razor clams has existed since
before the turn of the century but is
now being largely replaced by
recreational digging. Millions of
¢lams are taken annually from
Washington and Oregon beaches. This
increasing popularity led Browning
(1980) to write that "many Washington
residents, as well as a great number
of Oregonians, consider razor clam
digging Number One among outdoor
activities."

LIFE HISTORY

Spawning and Larvae

In the Pacific Northwest, razor
clams generally spawn in late spring
or early summer. Spawning seasons are
progressively later at more northern
locations. On the Alaskan Peninsula,
for example, spawning may peak as late
as August (Weymouth et al. 1925).
Peak spawning time for razor clams on
Washington beaches varies from mid-May
through Jduly. While the spawning
season 1is wusually more protracted,
McMillin (1924) estimated that 98% of
the razor-clam spawn at Copalis Beach,
Washington in 1923 occurred over only
a 2- to 4-day period in late May. He
further suggested that the degree of

simultaneity may be density-dependent.
Variations in local spawning times may
also depend on food availability
(Breese and Robinson 1981) or other
environmental conditions (see section
on Temperature). In some populations,
a second, much smaller spawning peak
may occur in late summer or early fall
(McMillin 1924). Some spawning may
take place throughout the year.

Weymouth and McMillin (1931)
suggested that ‘"neither artificial
propagation nor culture are feasible."
However, the State of Washington has
been operating a razor clam hatchery
since 1980. Breese and Robinson
(1981) successfully induced spawning
of S. patula in the Tlaboratory by
raising the concentration of their
food source, the dinoflagellate

Pseudoisochrysis paradoxa, to 2-2.5
million cells per milliliter. There
is interest in artificial propagation,
particularly in Washington, because of

recent losses of natural populations
to disease.

Individual razor clams are either
male or female rather than hermaphro-
ditic with the sex ratio of the adult
clams being 1 to 1 (Nickerson 1975).
Eggs and sperm are broadcast into the
water column where fertilization
occurs. Ovary and testes are normally
rather hard for the casual observer to
differentiate. However, in advanced
stages of development just prior to
spawning, eggs are granular and sperm
are very milky (Weymouth et al. 1925).
McMillin (1924) published illustra-
tions and photographs of several
developmental stages. He described
free-floating eggs as ‘"pear shaped,
with a white spot in the center." In
his observations of eggs and larvae,
he noted that cleavage was complete

and unequal and that zygotes soon
became rounded rather than pear-
shaped, Veligers were formed within

10 days at 11-15 °C; by 3 weeks, they
had taken on a "common clam shape"
(i.e., round in valve view, heart-
shaped in cross section). At 5 weeks,
a distinct foot had formed but the



entire animal was still transparent.
At 8 weeks, the velum was gone, the
shell had become opaque, and the clams
had begun to elongate. Setting
occurred at about 10 weeks. Breese
and Robinson (1981) noted in labora-
tory studies (at 16.5 °C) that egg
diameter averaged slightly over 90 mm.
Within 48 h, larvae were straight-
hinged and had reached 110 mm,
Metamorphosis, apparently comparable
to McMillin's "common clam shape"
stage, occurred 20 to 25 days after
fertilization.

Weymouth et al. (1925) reported
that "eggs sink quite rapidly and are
not easily raised by surf action."
However, McMillin (1924) suggested
that larvae were easily moved and
subject to redistribution of "at least
several miles." Both McMillan (1924)
and Weymouth et al. (1925) suggested
that larval dispersal was limited
because of the brevity of the swimming
larval stage and the tendency of
larvae to remain in the sand.

Juveniles and Adults

After a 5- to l6-week larval
life span, juvenile clams begin to set
(=settle out) and dig into the sand.
Weymouth et al. (1925) reported that
the density of razor clams 1 to 3
months after setting "is sometimes
enormous on the Washington coast" with
densities approaching 1500/ft 2
(16,150/m 2). Tegelberg and Magoon
(1969) reported average setting den-
sities of 1,385/ft? (14,900/m?) on
Copalis Beach and 3,685/ft2
(39,665/m?) on Mocrocks Beach, bath in
Washington, during the summer of 1966.
Windrows of young clams covered the
beaches in patches "several inches
deep and several acres in extent."
Densities from zero to 100/ft2
(1,076/m?) are more common. Bourne
and Quayle (1970) recorded highest
setting densities in the lower one-
third of the intertidal zone in fine,
firm, damp sand. In this same study,
Bourne and Quayle observed that young

clams moved laterally along the sur-
face of the sand as far as 30 cm.
Thus, there may be a limited amount of
directed redistribution of juveniles
after setting. Rickard et al. (1986)
hypothesized a complex mechanism
involving growth and the movement of
subtidal set <clams onto intertidal
beaches. Once established, juveniles
over 1 inch wusually remain in place
in the upper few inches of sand.

Adult razor clams are wusually
about 1 foot beneath the surface of
the sand (McMillin 1924) and show
virtually no lateral movement (Bourne
1969). Although lateral movement is
limited, rapid vertical mobility is
characteristic of the razor clam --
as any first-time clam digger will
agree., Vertical movement rates of 9
inches to 1 foot per minute have been
measured (McMillin 1924; Schink et al.
1983), but many clam diggers would
swear that it was more. McMillin
(1924) reported one observation of a
razor clam digging to a depth of 4 ft,
9 inches., This wunusual ability to
move s¢ rapidly through the sand may
be a consequence both of the liquidity
of subsurface sand (see section on
Substrate) and the digging mechanism
of the razor clam. Unlike the more
common flattened foot of many clams,
the burrowing foot of the razor clam
burrowing foot is "“elongate and nearly
cylindrical" (Weymouth et al. 1925).
The foot is extended down into the
sand, hydraulically expanded to serve
as an anchor, and the muscles then
contracted to pull the clam downward
(Weymouth et al. 1925). McMillin
(1924) associated the evolution of
such mobility with the instability and
transport of beach sand.

Large razor clams are densest in
the lower intertidal zone (McMillin
1924; Bourne 1969; Nickerson 1975),
though subtidal populations may also
be substantial. For example, thou-
sands of pounds of razor clams have
been harvested at 20-40 ft in Alaskan
waters. The status of subtidal
populations in the Pacific Northwest















































