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Investigations Concerning the Taxonomic Status of the
Sea Pen Ptilosarcus gurneyi (Cnidaria, Pennatulacea)

Introduction

Ptilosarcus gurneyi (Fig. 1) is found in the northeastern Pacific Ocean usu_ally in a
muddy or sand-mud substratum (Verrill, 1922; Deichmann, 1936). The species seems
to be limited to a narrow band from about 3-135 m in depth with a latitudinal range
from Alaska to southern California.

This sea pen has been described by numerous authors (Gray, 1860; Gabb, 18'62;
Moroff, 1902). Variations in color, among other features, have led to the assign-
ment of different generic and specific names without clear evidence that different
taxa were actually being described. The purpose of this paper is to investigate the
validity of the existing taxonomic designations of the shallow water West Coast
sea pen,

Sea Pen Nomenclature
The following is a list of taxonomic names which have been used to describe what
is apparently a single species. A history of these nomenclarural changes is presented
immediately following the list.
Sarcoptilus Gray, 1848.
Sarcoptilus (Ptilosarcus) gurneyi Gray, 1860.!
Prilosarcus Verrill, 1865. -
P. gurneyi Verrill, 1865.
P. guadrangularis Moroff, 1902.!
P. quadrangulare Flora, 1966.
P. guerneyi Deichmann, 1941.
P. verrilli Boone, 1933,
Leioptilus Gray, 1860.
L. guerneyi Flora, 1966.
L. guadrangulare Flora, 1966.
Lesoptilum Verrill, 1865.
L. quadrangulare Kiikenthal, 1913.
Leioptillum Verrill, 1868.
Lioptilum Kolliker, 1872.
Pennatula Linnaeus, 1758.
P. tenua Gabb, 1862.!
P. tenuis Gray, 1870.

! = actual species description. Other authors and dates are given to show authorship of mis-
identifications or of misleading spelling variations.
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Figure 1. Prilosarcus gurneyi showing peduncle (Ped), rachis (R), numerous autozooids (Au
at edge of leaf plates, and the two siphonozooid (Si) bands. Scale: 2 cm,

Gray (1848) described the genus Sarcoptilus which he later (1860) divided inu
two subgenera, Sarcoptilus and Prilosarcus. He named two new species, Sarcoptiln
(Ptilosarcus) sinuosns from New Guinea and Sarcoptilus (Ptilosarcus) gurneyi fron
Monterey Bay, California. He also named 2 new genus from Japan, Lesoptilns. Thi:
latter animal was previously called Pennarula fimbriata Herklots, 1858, but was re
moved from Pennatula by Gray and the new genus established with Leioptilus fimbriate
(Herklots, 1858) as the type species.

Subsequent spelling variations of Leioptilum (Vertill, 1865), Lesoprillum (Verrill
1868), and Lioptilum (Kélliker, 1872) were applied to this genus, but the first spelling
of Leioptilus by Gray (1860) is the correct spelling of this genus (International Code
of Zoological Nomenclature, 1964, art, 23),

In 1865 A. E. Verrill described 2 new species of sea pen he called Leioptilum
wndulatum, giving Gray credit for the generic name but using the neuter ending.
Verrill also stated that the subgenera Ptilosarcus and Sarcoptilus were actually separate
genera and listed the Monterey Bay specimen as Ptilosarcus gwrneyi.

Gabb (1862) described a sea pen from the West Coast off Cape Flattery, Wash-
ington as Pennatwla tenna, Gray (1870) listed Gabb’s species as Pennatula tenwis and
considered it as a complete synonym of Ptilosarcus gurmeyi, The situation was further
confused when Moroff (1902) described Ptilosarcus quadrangularis from Monterey
Bay, California. He also suggested that Ptilosarcus and Leioptilum are not distinct
enough to be separate genera. Later, Kiikenthal (1913) suggested that the name
Leioptilum quadrangulare be used for the California species and indicated that the
name Prilosarcus should be subordinated to the name Lesoptilum, Conversely, Deich-
mann (1936) stated that Lesoprilus s equivalent to Ptilosarcws but Ptilosarcus is

preferred.

More recenty, Flora (1966) listed, without discussion, the animal as Lesoptilus
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guerneyi = Leioptilus quadrangulare = Ptilosarcus quadrangulare = Ptilosarcus quad-
rangularis.

A question of priority, however, exists concerning the generic name Leioptslus. This
name was published simultaneously by Gray (1860) for the sea pen and by Wallen-
gren (1860) for a European plume moth (Lepidoptera, Pterophoridae) as cited by
Neave (1939). However, Wallengren's article was actually published in October of
1859; Gray's article was not published until 1860. This gives Wallengren's genus
Leioptilus priority, and, therefore, the name cannot be applied to the sea pen as
Gray suggested.

Since later authors (Kolliker, 1872; Moroff, 1902; Kiikenthal, 1911; Kiikenthal and
Broch, 1913; Kiikenthal, 1915; Hickson, 1916) stated that the sea pen names Leioptilus
and Ptilosarcus are synonyms, it is apparent that Prilosarcus is the easliest valid generic
name for the sea pen.

Moth Nomenclature

Zeller (1867) changed the spelling of Wallengren’s genus of moth from Lesoptilus to
Lioprilus. However, Neave (1939) has indicated that the genus Liopsilus was already
occupied by 1867, having been used by Cabanis in 1850 to describe a genus of bird.
(Cabanis’ Lioprilus is not to be confused with Blyth's (1847) Leioptila (=Lioptila
Walden, 1875) a different genus of bird.) As a consequence, Lioptilus cannot be
applied to the moth genus, emphasizing that Lesoprilus is the correct spelling for
the moth genus.

Forbes (1923), Essig (1926), Leonard (1928), and McDunnough (1939) all con-
curred in transferring the moth species of Leiopilus into the genus Oidaematophorus
Wallengren, 1860, thus freeing Lefoptilus for use as a generic name. By 1939, then,
the use of Lesoptilus as a genus of moth had been abandoned, making this name avail-
able for occupancy. If the sea pen genera Prilosarcus (Gray, 1860) and Lesoptilus
Gray, 1860 are synonyms, then Ptilosarcus must be used as the correct generic name
up to 1939 because of prior occupancy of Leioptilus by the moth. Although the name
Leioptilus was available after 1939, Ptilosarcas must still be used as the correct generic
name since Ptilosarcus was described prior to the date at which Leioptilus became
available for occupancy.

Discussion

Gray's removal of Lesoptilus from Pemmatula was considered to be incorrect, based
on two characters which he used to separate the two genera: (i) the leaf shape and (ii)
the position of the siphonozooids. The leaf shape of Pemnatula varies from a triangular
shape to a sickle shape. The leaf shape of Gray's Leioptilus fimbriata (Fig. 2) is also
sickle shaped. The siphonozooids of Pemmatula extend from the dorsal tract out
between the leaf plates. Gray's Leioptilus fimbriata (Fig. 3) has the same characteristic.
Based on these characters, Gray’s Leioptilus cannot be shown to be different from
Pennatula. Species which were later incorrectly placed in Lesoptilus cleatly belong to
Ptilosarcus. Leioptilus fimbriata should therefore be replaced by Pennasula fimbriata as
originally described by Herklots (1858), and the remaining species of Leioptilus
(L. wndwlatum Verrill, 1865) should be moved into Ptilosarcus (ICZN, arts. 23, 79).

Gray's genus Lesoptilus has thus been shown to be invalid based on two different
criteria: (i) homonymy (see introduction), and (ii) taxonomic synonymy.
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Figure 2. Pennasula fimbriata showing s

length of rachis. Scale: 1 leckle-shaped leaf plates (LP) and ventral sulcus

=

Figure 3. Pennatula fimbriata showing siphonozooids (Si) extending between leaf plates (L

Scale: 0.5 cm.
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The genus Ptilosarcus is the correct and valid generic name for the West Coast sea
en, two species having been described from the Monterey Bay region of California.
‘he fitst, Sarcoptilus (Ptilosarcus) gwrneyi Gray, 1860, is now validly called Ptilosarcus
wrneys since Verrill (1865) raised the subgenus Ptilosarcas to full generic status. The

| =cond is Ptilosarcus quadrangularis Moroff, 1902. However, from the description of the

wo type specimens, no significant taxonomic differences could be found to justify

1 ctention of P. quadrangularis as a separate species.

Gray (1860) described the new subgenus Prilosarcus as having “Pinnules with a
lattened, rather broad edge, spinulose on the margin; cells large, on the flattened
dge surrounded with spicula. Stem 15 the entire length.”

He continued with a description of the new species Sarcoptilus (Ptilosarcus) guwrney:
Orange. Pinnules smooth, very much crowded, closely imbricated, with a rather
iroad, distinctly spinulose edge. Cells crowded. Stem elongate, thick, half the entire
ength, much swollen above. California, Monterey. J. H. Gurney, Esq., M.P. Brit. Mus.”

Moroff (1902) in describing the new species Ptilosarcus quadrangularis stated that
he “Plant {sic] is slim, strong, dorsoventrally enclosed; stem comprises almost half
f the plant [sic], is very thick, and above the middle has a strong swelling; feather

| s 214 times as long as it is wide; 54 leaves in all, semicircular, widely atrached, close

ogether, with many small lime needles under the skin; polyp area is 3-4 rowed, covered
vith strong needles; polyp calyces with two teeth; polyps without lime needles in the
entacles; ventral [sic] zooids are of a kind found on low warts; no lateral zooids;
xis has four edges, is orange in color; chalk grains appear overall, orange in color.”

Because of the ambiguous descriptions, it was necessary to obtain the type speci-
nen of P. gmrneys from the British Museum, and the type specimen of P. guadrangularis
rom the Munich Museum. Upon receipt of the animals from the British Museum,

! t was discovered that the animal from which the new subgenus and species were erected
| >y Gray (1860) was mislabeled. The collection site, collection date, and the col-
| ector corresponded to the original published data, but the animal inside the jar
| was obviously not the specimen described by Gray. The mislabeled animal was identi-
| ‘ied as Preroeides breviradiatum, a western Pacific species. The misplaced holotype of

Stilosarcus gmrneyi was lated found under the Preroeides breviradiatum label, and, at
‘he recommendation of the British Museum, both animals were properly relabeled.
The specimens from Munich were labeled as Ptilosarcus quadrangularis Moroff,

{ 1902 and consisted of three syntypes in the same container—all three having a single
| abel as “TYPUS,” It is interesting to note from Moroff’s species description (see

ibove) that the sea pen had 54 leaves. None of the specimens labeled as the types,
aowever, had this many leaf plates. One other specimen from the Munich Museum

| -ollection did have 54 leaf plates but it had no collection date or other data on the

abel other than Ptilosarcus sp. Thus none of the three animals labeled as “TYPUS”

| was actually described by Moroff as the type for the new species.

From the description of P. quadrangularis given by Moroff and from the com-
parison of other specimens of P. gwrneyi from both museums (Table 1), it is apparent
that Prilosarcus gurneyi and Ptilosarcus quadrangularis are complete synonyms.

A comparison of the spiculae from the peduncle, siphonozooids, and the autozooids

| further emphasized that there are no taxonomic differences between the two. Both

2 Translation from German by Karin Radtke.
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TABLE 1. Comparison of taxonomic characters of Prilosarcus gurneyi and Ptilosarcus quac

rangularis.
British Museum Specimens Color Plate Number Total length Ped.r/alt{i?)cms
Ptilosarcus gurneyi Holotype orange 43 19.2
Leioptilum quadrangularis red 30 13‘5 o ggﬁgo@
Leioptilum gurneyi brown — i 10.2/--
Leioptilum gurneyi orange 52 25.6 12.9/ 12.7
Munich Museum Specimens
Ptilosarcus quadrangularis
Typus 1 red to 48 23.2 10.2/13.0
orange.
Typus II red to 33 13.9 7.0/6.9
orange.
Typus III red to 22 6.5 3.4/3.1
Ptilosarcus ; gmnge' .
hos gurneyi - rown 53 15.6
Ptilosarcus sp. orange 54 2;.6 1?%?212
. ) Ped./Rachis Rachi
British Museum Specimens fraction Calyx #  Thickness * Width
Ptilosarcus gurneyi Holotype 20
Leioptilum quadrangularis :?36 % %% o ?‘71 o
Leioptilum gurneyi : — 2 27 1.8
Leioptilum gurneyi 1.015 2 2.6 40
Munich Museum Specimens
Ptz'lo{[a‘rcm quadrangularis
ypus I 785 2 3.2
Typus I 1.013 2 17 03
. ypus I . 1.095 2 1.0 0.6
t5losarcus gurneyi* 715 —_ 1.6 2.
Ptilosarcus sp. 1.098 2 2‘9 5%

* Specimen appears to have been damaged when collected as there are no calyses present.

have rice grained-shaped, flat spiculae in the peduncle (39u x 78u) and large tri-
flanged spiculae from the autozooids and the siphonozooids (47 — 78u x 500 - 6004).
Poth specimens had two well-formed calyx teeth, produced by the larger spiculae com-
ing togerhfer to a pointed projection which arched over the autozooids, The only
apparent distinction between the two specimens was that of color. All of the animals
labeled Prélosarcus quadramgularis TYPUS were reddish in color. This red color,
however, dot?s not seem to be a stable enough character on which to base species dif:
ferences, as it is not always found uniformly throughout a colony. The edges of the
leaves may be red without the peduncle being red, or the entire colony may be red
I have observed some colonies off the Oregon coast with partially red leaves although.
the peduncle and the majority of the leaves were orange. It is not known wl;ether this
red coloration is seasonal, but it can be highly variable,

The similarity of anatomy, spicule shapes and arrangements, and the variability
of color suggests that Ptilosarcus gwrneyi and Ptilosarcus quadrangularis are complete
synonyms. Since P. gwrneyi was described in 1860 and P. quadrangularis in 1902, the
name P. gurneyi has priority. The syntypes of P. quadrangularis should thus be ’Con-
sidered as P. gurneyi topotypes. Therefore, based on earlier findings, it is apparent
that Ptilosarcus and Lesoptilus are complete synonyms, with Ptilosarcus the preferred
name. It is also apparent that Prlosarcus gurneyi (Gray, 1860) and Prilosarcus quad-
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rangularis Moroff, 1902 are complete synonyms. It is suggested that all of the species
formerly allied with Leioprilus (except L. fimbriata which is a Penmatula) be now
allied with Ptlosarcus and that Ptilosarcus gurneyi be used instead of Ptilosarcus quad-
rangularis.

A complete synonymy of the valid species of Prilosarcus is quite complicated al-
though there are apparently only three species: P. gwrneys, P. sinuosus, and P. undulatus
(the species name here being a respelling of Verrill's Lesoptilum undulatum to agree
in gender with Prilosarcus). A detailed history of the names applied to this genus and
a review of its synonymy are presented in Appendix A. A taxonomic key to the
genera of the Pennatulidae, including P#ilosarcus, is presented in Appendix B.

Pennatula 1., 1758
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Appendix A

The following is an historical account of the different names applied to this genus
(Appendix A Table 1). Appendix A Table 2 gives a synonymy of the different
genera and species involved.

It is certain that Pennatula tenna, Pennatula tenuis, Ptilosarcus quadrangularis, and
Ptilosarcus verrilli (Boone, not P. verrilli of Pfeffer) are junior synonyms of Ptilosarcus
gurneyi. Similarly, Leioptilus fimbriata, Lesoptilus fimbriatus, Ptilosarcus grayi, Ptilo-
sarcus brevicaulis, Pennatula sulcata, and possibly Ptilosarcus simmosus are junior syno-
nyms of Pennatula fimbriata.

Prilosarcus gurneyi (= P. guerneyi) (Boone, 1933, nov P. guwrmeyi of Gray),
Leioptilum solidum, Ptilosarcus verrilli (not P. werrilli of Boone), and Ptslosarcus
sinuosus (not P. sinmosus of Gray) are all junior synonyms of Ptilosarcus undulatus

Leioptilum Kiikenthal and Broch, 1911

Lioptilum Kolliker, 1872
Leioptilum Hickson, 1916

nd Leioptilus. Arrows point from genera under consideration to combined genus

owing emended designation.

Ptilosarcus Deichmann
Ptilosarcus Deichmann, 1941

Ptilosarcus Verrill, 1865
Y

prilus, Ptilosarcus, a

(emend.).
Thus there seem to be three main areas of distribution of the genus Prilosarcus:

from Alaska to southern California (P. gwrneysi), from the Gulf of California to Peru
(P. wundulatus), and from Australia and New Zealand (P. sinmosus, if this is different
from Pennatula fimbriata).

with author and date foll

Synonymies of Sarco.

Appendix B
The following is a suggested key to the genera of Pennatulidae accompanied by a key
to the species of Ptilosarcus found on the West Coast of the Americas:

(adapted from Hickson, 1916 and Deichmann, 1936)

la. With large (300-600u) tri-flanged spicules in the leaves. May be
limited to edge or cover most of leaf surface. No spicules in

tentacles of autozooids. . . . . . . . . . .

Sarcoptilus Verrill, 1865

APPENDIX A TABLE 1.
Sarcoptilus Gray, 1848
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Reactions of Canada Geese to Reservoir Impoundment on the
Snake River in Washington

A difficule aspect of river-development evaluation is the effect of dams upon wildlife.
Currently a vast network of moderately sized dams is being constructed in the Pacific
Northwest. Many of these dams, such as those completed and being completed on the
Snake River in southeast Washington, create profound changes in the ecology of the
entire region. Unfortunately, the need for pre- and post-impoundment research on such
areas is usually realized too late. Vast changes in ecosystems occur without meaning-
ful studies being conducted. )

This report is the latest of a continuous series of waterfowl studies, primarily
concerning the great basin Canada goose Bramta canadensis moffitti, conducted prior
to, during, and after completion of a series of dams on the Snake River. Buss and
Wing (1966) summarized pre-impoundment observations on nesting Canada geese
and wintering mallards for the period 1954-1965. Culbertson ez al. (1971) studied
the same area from February 1966 through May 1968, reporting further information
on nesting and behavior of Canada geese prior to completion of dam construction. Field
work for the present study was conducted from August 1968 to August 1969 and
from February 1970 to June 1970 while five remaining islands that had long been
used for successful breeding were inundated.

The three objectives of this study are: (1) to evaluate ecological changes and
their effects on Canada goose nesting on the Snake River berween Almota and Central
Ferry, Washington, as dam construction inundated imporrant breeding sites, (2) to
study various aspects of goose behavior based partly on marked geese, and (3) to study
the use of artificial nesting structures under pre- and post-impoundment conditions.

The Study Area
The study area, which extended from near Clarkston at the Washington-Idaho line west-
ward about 47 miles to Lower Monumental Dam, was divided into four units. Unit A
(Fig. 1) extended from Wawawai to near Central Ferry bridge, a distance of approxi-
mately 16 miles. Nesting studies have been conducted in this unit since 1954. The
five remaining islands in this stretch of the river were inundated in February 1970.
Unit B (Fig. 1) extended 14 miles downstream from Central Ferry bridge to
Lictle Goose Dam. Because geese tended to concentrate in Unit B, this stretch of
river was utilized in June and July 1969 for capturing and marking geese. In the
spring of 1970 brood behavior was observed in this unit.
Unit C (Fig. 2) extended from Lower Monumental Dam 15 miles upstream to
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