BRYOZOA OF THE PACIFIC COAST OF AMERICA

PARrT 1, CHEILOSTOMATA—ANASCA

By Raymonp C. OsBurN, PH.D., D.Sc.

A report based chiefly on the Bryozoa collected by the Allan Han-
cack Expeditions, 1933-1942, in the Velero I11.

The ten cruises of the Velero I11 and shore collections extended from
the coast of Oregon to San Juan Bay, Peru, and included the oceanic
islands off the coast, Sacorro, Clarion, Cocos and the Galapagos. Five
visits were made to the Galapagos area, otherwise the most intensive
collecting was done about the islands off southern California, southward
along the coast of Lower California and in the Gulf of California, a
total of more than 1500 dredge-stations and 2000 additional bottom
samples.

Various other institutions have contributed Pacific coast specimens
toward the completion of this work, usually local material. The United
States National Museum has loaned the Bryozoa from a number of the
““Albatross” stations and from the Alaska Crab Investigation. The
American Museum of Natural History contributed a small amount of
material from the ‘“‘Albatross” expedition of 1911 along the coast of
Lower California. The California Academy of Science gave free access
to the Bryozoa collection, made chiefly by Dr. Alice Robertson. The
Hopkins Marine Station at Pacific Grove, California, presented me with
a large collection, mostly from that area, made by Miss Elizabeth A.
Blagg. The Pacific Biological Station at Nanaimo, British Columbia;
the Oceanographic Laboratory at Friday Harbor, Washington; the
Pacific Marine Station at Dillon Beach, California; the Kerckhoff Ma-
rine Station at Corona del Mar, California; the Scripps Oceanographic
Institution at La Jolla, California, and the Los Angeles County Museum
have all aided by the contribution of specimens. Also Dr. Paul L. Galt-
soff of the U. S. Fisheries and Wildlife Service has permitted me to study
the Bryozoa on a collection of pearl oyster shells (Aargaritiphora mazat-
lanica) from the Gulf of Panama, about 60 species. A large gap in our
knowledge of the high northern species of the Pacific coast has been well
filled by the contribution of 80 species from Point Barrow, Alaska, by
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Professor and Mrs. G. E. MacGinitie of the Alaska Research Labora-
tory. To all of these the author is grateful for the opportunity to further
our knowledge of the distribution of the Bryozoa of the Eastern Pacific
area.

History

The Bryozoa of the Pacific coast of the Americas have received but
little attention in the past, except in a few limited areas. The first record
of species is that of Alcide d’Orbigny (Voyage I’Amérique Méridionale,
1841-7), who listed 14 species from the west coast of South America as
far north as the coast of Peru but, unfortunately, due to incomplete
descriptions and figures, some of his species cannot be determined posi-
tively. In 1856 Busk described and listed 15 species from Mazatlan,
Mexico, and in 1857 T'rask recorded 5 species from the vicinity of San
Francisco. Fewkes in 1889 described Clavopora (Ascorhiza) occidentalis
from southern California. A few other scattering records appear in the
works of Busk, Hincks, Waters, etc.

In the years 1882-4 the first important study of Pacific Bryozoa ap-
peared in Hincks’ report on “Polyzoa of the Queen Charlotte Islands,”
the material having been collected by Dr. G. W. Dawson of the Canadian
Geological Survey. In this report Hincks recorded about 95 species and
varieties from the waters of British Columbia, many of them new.

Dr. Alice Robertson’s important work began in 1899 with a short
paper on the Entoprocta of San Francisco Bay, and this was followed in
1900 by a list of 36 species taken by the Harriman Alaska Expedition,
but her greatest contribution was the series of three papers (1905, 1908
and 1910) on Bryozoa of the West Coast of North America. The area
covered was practically that of the west coast of the United States from
Puget Sound, Washington, to San Diego, California, though some more
northern forms were discussed, a total of 98 species.

Dr. Chas. H. and Elsie O’Donoghue in 1923, “A preliminary list of
Bryozoa from the Vancouver Island Region,” listed 170 species and 22
varieties. This was followed in 1926 by a “Second List,” in which the
nomenclature was revised and 20 species added.

In 1930 there appeared two papers dealing with limited tropical
areas. The first of these,“The Bryozoan Fauna of the Galapagos Islands,”
by Canu and Bassler, recorded 56 species, many of them new, from three
dredge hauls made by the U. S. Str. “Albatross.” The second, by Dr.
Anna B. Hastings, “Cheilostomatous Polyzoa from the vicinity of Pana-
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ma Canal collected by Dr. C. Crossland on the cruise of the S. Y. St.
George,” listed 62 species, 27 from the Gulf of Panama, 33 from Gor-
gona, Colombia, and 37 from the Galapagos Islands.

It appears that the only region of the Pacific coast that has been at all
adequately covered is the area from Puget Sound te southern Alaska.
Robertson apparently had very little dredged material at her disposal and
the number of species along the coast of the United States recorded by
her is limited almost entirely to shallow water forms. Of the several
thousand miles of coast from southern California southward we have had
no information except for the small areas covered by the papers of Hast-
ings and Canu and Bassler. Similarly we have had only very limited
knowledge of the bryozoan fauna from southern Alaska northward.

The very extensive material dealt with in the present report should
give a fair picture of the occurrence of the coastwise Bryozoa of the
Eastern Pacific area from northern Alaska to Peru. No doubt many
species will be added in the future and certainly our knowledge of the
distribution will be greatly increased.

DisTriBUTION

As might be expected, no sharp distributional barriers have been
found ; instead there are several areas which are more or less distinct in
their faunas but which intergrade with the regions to the north and
south. Still, when one considers a sufficient number of species from any
one of the following regions, the bryozoan facies is distinct enough ex-
cept where the boundaries overlap. There are some species which appear
to disregard temperature and range from the arctic to the tropics.

1. The arctic area of the Pacific coast extends from Point Barrow,
Alaska (71° 18’ N Lat.), the most northwesterly part of the North
American coast, southward to the Alaska Peninsula and the Aleutian
Islands. In the Bering Sea only a few scattering collections have been
made, but all of the species are high northern or arctic forms. Our knowl-
edge of this area has been recently much extended by the work of Profes-
sor and Mrs. G. E. MacGinitie of the Arctic Research Laboratory at
Point Barrow. In the summer of 1948 they collected more than 80
bryozoan species, practically all of which are known to occur elsewhere
in the North Polar seas. Several of these species extend their range
southward to British Columbia and even to northern California.

2. A cool water region extends from the Alaska Peninsula southward
to Point Conception, California (about 35° N Lat.). The northern
part of this range is rather distinct from the southern portion, but so
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many species are found through the whole area that no line of separation
can be drawn. The more northern species tend to disappear south of
Vancouver Island and the more southern ones at the same point, but
Puget Sound and southern British Columbia show a great mixture, with
even a few warm water species present. In spite of the latitude, there is
cool water along the California coast, with occasional inlets where the
temperature is somewhat higher.

3. A more temperate area extends from Point Conception and the
northern Channel Islands off southern California to Cedros Island and
Point Eugenia, half way down the peninsula of Lower California (27°
30’ N Lat.). In addition to numerous species characteristic of moderate
temperature there is a great mixture, with some of the more northern
species reaching their limit among the Channel Islands and an increasing
number of tropical species south of the Mexican boundary.

4. The truly tropical area extends from Cedros Island and the same
latitude (27° 30”) in the Gulf of California to the vicinity of San Juan
Bay, Peru (15° 20’ S Lat.). Throughout this wide area there is much
similarity in the bryozoan fauna and the great majority of the species are
limited to tropical waters. Moreover, most of the species are found widely
distributed along this coast and about the outlying islands (Socorro,
Clarion and the Galapagos). No doubt there are endemic species which
are limited to a narrow range, but it would be hazardous to predict this
in any case, as continued dredging may recover them in unexpected areas.
Species hitherto known only from the Galapagos Islands have been taken
by the Allan Hancock Expeditions at various places along the mainland,
even as far north as the coast of Mexico and the Gulf of California.
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(GLOSSARY

Many of the following list of terms have a special application in the
Bryozoa and the beginner in this group may find the definitions useful.

Ancestrula. The primary individual of a colony, derived by metamor-
phosis from the free-swimming larva.

Aperture. The orifice through which the tentacles are protruded, usu-
ally closed by an operculum in the Cheilostomata.

Avicularium. A modified and usually much reduced individual of a
colony, without a polypide and bearing a mandible. They may be vicari-
ous (interzooecial ) or dependent (borne on some part of a zooecium).

Cardelles. Lateral denticles in the aperture for the attachment of the
operculum, often wanting in the Anasca.

Communication pore. See Septulae and Dietellae.

Costules. Radiating ridges forming the frontal pericyst in the Cribri-
morpha, they are modified marginal spines.

Cribrimorphs. Zooecia with a costulate front (Cribrilinidae, etc.).

Cryptocyst. A calcified inward extension from the mural rim in the
Anasca, often vestigial. Between it and the ectocyst is a space, the hypo-
stege, which serves as a hydrostatic chamber when the tentacles are ex-
tended and withdrawn.

Cell. Old name for a zooecium.

Dieiellae. Small cavities around the base of the zooecial wall, in which
the communication pores are located.

Distal. In Bryozoa, directed toward the oral end of the zooecium.

Dorsal. The side of the zooecium opposite that on which the aperture
is located.

Ectocyst. The chitinous membrane which covers the zooecium.

Endocyst. The thin membrane lining the zooecium and enclosing the
body organs.

Endozooecial. Referring to a type of ooecium (ovicell) formed by the
forward extension of the distal zooecial wall. (Compare with Hyper-
stomial.)

Front, frontal. The side of the zooecium on which the aperture is
located.

Gymnocyst. The calcified area of the covering membrane in Anasca.
It is usually limited to the proximal end and is often vestigial or wanting.

Gonozooecium. A modified zooecium specialized for reproduction.

Heterozooecium. An avicularium or vibraculum, a highly modified
and usually much reduced individual of the colony, without polypide but
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with powerful muscles to operate the mandible. They are sometimes
vestigial.

Hyperstomial. Referring to external ovicells. These are often more or
less embedded in the gymnocyst of the succeeding zooecium but careful
dissection will show that they arise above the distal wall of the zooecium
to which they belong.

Hypostege. A cavity between the ectocyst (frontal membrane) and
the cryptocyst in the Anasca, the hydrostatic chamber.

Kenozooecium. A member of the colony in which there is no polypide
and usually no aperture, such as the stalk segments of Caulibugula, the
internodes of radicles, etc.

Lacunae. Pores between the costae of the cribrimorphs.

Lumen. A clear line or pore on the middle of a costule in the cribri-
morphs.

Lucida. A clear area in a chitinized membrane such as the operculum
or mandible.

Mandible. The chitinous movable part of an avicularium; it is ho-
mologous with the operculum of a zooecium.

Mural rim. The frontal edge of the side walls, often bearing spines in
the Anasca.

Onychocellarium. An avicularium in which the mandible has lateral
membranous expansions (winged).

Qoecium. Any structure containing the larva during its development ;
it may be either hyperstomial or endozooecial.

Operculum. A chitinous membrane which closes the aperture like a
trap-door in the Cheilostomata. In the Anasca it is connected proximally
with the frontal membrane.

Opesia. The large orifice beneath the frontal membrane of Anasca;
often occupying nearly all of the frontal area.

Opesiule. A small perforation or notch in the cryptocyst for the pas-
sage of muscles to the ectocyst in Coilostega (e.g. Thalamoporella).

Ovwicell. The same as Qoecium.

Pedunculate. Elevated on a stalk or pedicel, referring usually to
avicularia.

Pericyst. A calcified frontal above the ectocyst in certain Anasca, usu-
ally formed by the fusion of marginal spines.

Peristome. An elevated rim around the aperture.

Polypide. That part of the individual freely movable within the body
wall and including the tentacles and intestinal tract.

Pore chamber. See Dietellae.
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Proximal. Directed toward the point of origin of the zooecium.

Radicle. A root-like structure in certain Anasca, serving for attach-
ment, usually consisting of a series of kenozooecia.

Sclerite. Amarginal or other thickening of the operculum or mandible.

Septulae. Very small communication pores in the zooecial walls; they
are either scattered singly, or aggregated in groups (uniporous or multi-
porous rosette plates).

Spicule. A small spine without an internal canal.

Spine. A hollow projection, more or less elongate, either open or closed
at the tip, marginal or oral.

Stolon. A creeping stem, consisting of kenozooecia, from which zooecia
may arise.

Tentacles. Long ciliated projections around the mouth, serving to di-
rect the food.

Umbo. A prominence on the frontal area usually a short distance
proximal to the aperture (in the Anasca usually limited to the Cribri-
morpha).

Unguiculate. Shaped like a claw or talon.

Vibraculum. A highly modified avicularium, in which the long lash-
like mandible can be moved in various directions.

Vicarious. Referring to avicularia occupying a place in the zooecial
series (interzooecial ).

BRYOZOA Ehrenberg 1831

This is a very distinct phylum of the Invertebrata, separated by a
number of important characters. The name was suggested by the erect,
moss-like appearance of the colonies of some of the species, but as a mat-
ter of fact, most of the species are encrusting and more like lichens than
mosses in their manner of growth. The term “Polyzoa,” which is still
in use by English authors, was applied in 1830 by J. V. Thompson and
thus antedates Ehrenberg’s name for the group, but has been generally
discarded on the ground that Thompson did not use this term as a class
name.

Cori (1929) separated the Entoprocta from the Bryozoa to form a
distinct phylum Kamptozoa. Whether this arrangement will finally be
accepted or not need not concern us here, as the bryozoologists will no
doubt continue to include them in their studies.

With a few exceptions among the Entoprocta, the Bryozoa are highly
colonial, budding in various ways (terminal, lateral, dorsal, frontal,
stolonate) to produce colonies which frequently consist of many thousands
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of individuals. The individuals (usually less than a millimeter in length)
are provided with a calcified or chitinous outer wall (zooecium) into
which the lophophore and tentacles are retractile (in the Entoprocta the
polypide is naked and the tentacles are simply rolled inward). The great
majority of the species are marine, distributed from the polar regions to
the tropics and from the shore line down to great depths. They are abun-
dant as fossils from the Ordovician to Recent time.

CLassES OF THE Bryozoa

Polypide naked, stalked ; tentacles rolled inward, not withdrawn into
the zooecium ; anal opening within the tentacle ring. .

ENTOPROCTA

POlypldC enclosed in a chltmous or calc1ﬁed wall (zooecmm) tenta-
cles retractile; anal opening outside of the tentacle ring.

. ECTOPROCTA

ORDERS OF THE EcTopProcTA
Mostly marine, with a circular tentacle ring. . GYMNOLAEMATA
Fresh-water Ectoprocta, with a horse-shae shaped tentacle ring.

PHYLACTO LAEMATA

SUBORDERS OF THE GYMNOLAEMATA
1. Zooecium chitinous, its opening usually circular, closed by a puck-
ering membrane . . . . . . . CTENOSTOMATA
2. Zooecium calcified, its opening c1rcular not closed by an operculum.
. CYCLOSTOMATA
3. Zooecxal walls usual]y well calc1ﬁed opening by a movable opercu-

lar valve like a little trap-door. . . . CHEILOSTOMATA
Suborder CHEILOSTOMATA Busk, 1852

The cheilostomes form the dominant group among the recent Bryozoa.
The zoocecia are chitinized and usually calcified, often heavily so. In all
but a few cases there is a chitinized operculum which operates like a
trap-door to open and close the aperture through which the tentacles are
extruded and withdrawn.

Hydrostatic apparatus. As the walls are rigid, compensation is neces-
sary for the changes in internal pressure when the tentacles are protruded
or withdrawn and this is accomplished by two methods: 1. there is a
membranous area on the front of the zooecium which rises and falls with
the changes in pressure (Anasca); 2. when the front is solidly bridged
over (Ascophora), there is an internal water sac (compensation sac or
compensatrix) which fills and empties through a special pore.




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































