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A reasonably comprehensive bibliography of the living and fossil pennatulacean Octo-
corallia is presented, with the goal ofincluding all published accounts regarding the biology
of the sea pens. This compilation of approximately 1000 citations represents 530 years of
published research. Complete unabbreviated citations for periodicals are used throughout.
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periods in the study of the Pennatulacea.

TABLE OF CONTENTS

INEFOAUCTION coei ettt sttt n et n et ene 21
A CKNOW IEAZIM EINES .euiiiitiiiiieteiee ettt a ettt eb et b bt ee et s et et es et ee et s e eeen 22
HISTOTICAL A COOUM bttt ettt es sttt b ettt ettt et et be st b sen et b e e s 23
Pre-Linnean Period (1469—757)-.... .23
The Linnean Period (17581 858 ). ettt sttt eb bbb seneas 25
The Darwinian Period ( 1859—899)................ 25
The Early Twentieth Century (1900—1 949 ) .ot 25
The Late Twentieth Century (1950-1999) et 29
Synonyms and misspelled generic names of Pennatulacea. 29
TaXONOMIC TN A @X 1ttt ettt ettt bttt be e en et 33
GEOGIaPRIC TN @ Xttt bt ettt et eb e ettt ettt ebe e 47
ATICA = SOULNEIT oottt ettt bbb s sene 47
ATTICA —WESEETII  ooviiiiiciiieiceteieet ettt ettt ettt s te st eae e be s s esesbesseseebe st eseese st eseese st essesenseseesenseneesenee 47
ATCHIC O CRAM woiuiiiiiiietiieeetetee ettt ettt ettt ettt se et ess e e et ess e e e s easese et essese et esseseesasseneesanseneesasseneesesseneesenseneesen 47
AUSLIalia —SOUTREIN oottt ettt 47
AUSITALIA —W @S TE T couiiiiieeeeiee ettt ettt ettt 47
Indo-Pacific (including the Red Sea).. 47
TP @I ettt b bbb h et bbbttt h e bt b e eb e bbbt n e eaentene 48
NEW Z@ALANA ettt ettt ettt ettt et te et esa et e et e s b ese et enbes e s ensese et e s seesenbenens 48
NOTth AMETICA —P @CTTIC oottt sttt besa e be s eseeseeeeneas 48
North Atlantic and Mediterranean (Europe and eastern North America) ....cccooovevieviniciecennnne 48
Pacific OCean —MOTERETIT c.ocuiiiiiiieiicece ettt v et ebese e e b e b ess e e ebesse e enensenas 48
South America (ATIANTIC) ..ottt sttt b sttt aeaens 48
SOouth AmEerica (PacifiC) .ttt ettt r e st re bbb ese b sseseebeneens 48



PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES
Volume 51, No. 2

PLATE 1

Umbellula antarctica
After Kiikenthal & Broch, 1911



WILLIAMS: INDEX PENNATULACEA 21

Southern Oceans (Antarctica and the SUDANTATCLIC) . iiiiiiiieieiiiieeeeeeee e 49
Western Tropical Atlantic and Caribbean ........ccoeivieiinieiieee e 49
WOTIAWIAE oo 49
SUDJECT TN € X 1ttt ettt ettt et s ettt s et ee bt et eb et b ettt s e e eaen 49
BERAVIOT i 49
BibLio @TaP iy o 49
Biography (Regarding Authors of Pennatulacean Research)......oiiceniennne 49
B iO UM I @S COIICE ottt ettt ettt sttt s s st e et s s e et nen 49
Corals (Pre-Linnean General Natural HiStOrY) oo 50
Ecology and Biotic INteraCtion S iireiiiieieieieeei sttt ettt es et enesenssenen 50
General Natural History and General Biology.... 51
H IS0 0 @ Y ettt ettt ee et s et h sttt et eh et e ettt en e enen 51
History of Science (Regarding Coelenterates and/or Sea Pens) ......cccocoeevevinvnennninenecnenene 51
Molecular Biology and GEenetiCs ...ooiirioioirieiirieiecieeiei ettt ettt es 51
Morphology and UIIaStIUCTUIE  ...oooeiiirieeeiieietereeieee ettt ettt n s sesenen 51
Natural Products Chemistry, Biochemistry, and ToXicOlogY ..o 51
Paleontology (Mesozoic and Cenozoic Fossil TaXa) ..o 52
Paleontology (Vendian Frondlike FOSSIl T aX @) .ccooriiinreiiineieiireeeeeeeiere e 52
Photography (Color Photographs of Living Sea Pens) 52
Phylogeny, Cladistics, Evolution, and Biogeography 52
Physiology and Cell BIOlOZY oottt ettt st s 52
Polymorphism, Phenotypic Variability, and BiodiVersity ....cccoeeeeeniereecreniereenereereneenenennne 53
QUOTEA P a8 ES ittt ettt sttt b ettt h et ea et ne 53
Reproductive and Developmental Biology .o 53
Taxonomy, Distributional and Bathymetric RecordsS ..o 53
B 0 @ IaP Y ittt ettt ettt en ettt et et es st e et ee s en e nnen 54

INTRODUCTION

The pennatulaceans, commonly known as sea pens and sea pansies, are a highly specialized and
distinct group of sessile benthic coelenterates. They are distributed throughout the world’s oceans
from the polar seas to the tropics, and at all depths from the intertidal (certain virgulariids) to over
6200 meters (Umbellulidae, PI. 1). Morphologically, sea pens are highly diverse and exhibit morpho-
logical changes as evolutionary events within different lineages. Examples are bilateral symmetry,
concentration and localization offeeding polyps, the development oflateral processes as polyp leaves
or ridges, and the reduction in the number and size of sclerites. As octocorallian coelenterates,
pennatulaceans are characterized by having eight pinnate tentacles surrounding the mouth of each
polyp, and eight mesenteries. Unlike other octocorals, however, mature colonies develop from a single
large polyp (the oozooid) that produces secondary zooids by lateral budding of its body wall. Also
unique to the Pennatulacea, is the unbranched muscular peduncle, which anchors the animal by
peristaltic contractions into soft substrata such as sand, mud, or abyssal ooze. The secondary polyps
(larger autozooids for feeding and reproduction, and smaller siphonozooids for internal water
circulation) are restricted to the distal rachis, which is also unbranched but may have laterally-pro-
duced polyp leaves.

The ability to inhabit soft substrata has allowed several abyssal-dwelling sea pens to have nearly
cosmopolitan distributions. Despite these very widespread geographic ranges, pennatulacean species
diversity in the deep-sea is relatively low, and may be attributable to a combination of factors
including: relatively low energy input and depauperate productivity in the abyssal environment,
coupled with a relative lack of ecological diversity.
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Thirty-two genera in fifteen families of living pennatulaceans are currently recognized. Of the
436 nominal species names described in the literature, approximately one halfare currently considered
valid. Major monographic works on the Pennatulacea include Kiikenthal (1915), Hickson (1916), and
Williams (1990, 1995a).

The sparsely-represented pennatulacean fossil record extends back to the Cretaceous Period and
consists primarily of virgulariid fossil taxa in the genera Graphularia and Virgularia. Bayer
(1956:228) observed that fossils of Graphularia closely resemble the axial structure of the genus
Stylatula, and the two may be congeneric. Problematic and controversial frondlike taxa that resemble
pennatulid sea pens are described from the Vendian Period ofthe late Precambrian. In fact, the coming
ofage of Precambrian paleobiology in the 1980s has produced a wealth of publications dealing with
the Ediacaran or Vendian biota. Many of the Vendian frondlike taxa have been allied with the
Pennatulacea by various authors, but these interpretations remain highly disputatious. Because ofthe
importance ofrecent fossil discoveries, which have helped to bridge the gap between fossil biotas of
the Precambrian and the Cambrian, many of the references on these Vendian pennatulacean-like
organisms are included here, but the coverage should in no way be considered comprehensive.

The goal ofthis work is to produce a bibliography ofall published works pertaining in part or in
full to the pennatulacean octocoral coelenterates. Although no work of this kind can claim to be
absolutely comprehensive, this bibliography can at least be considered reasonably complete, certainly
more so than any previously-published, similar work. The fine bibliography of octocorals by Bayer
(1996) concentrates on taxonomic works for all ofthe Octocorallia, but does not claim to be inclusive
for Pennatulacea or fields ofstudy outside oftaxonomy.

The following annotated and alphabetical bibliography to the Pennatulacea ofthe world is derived
from a variety of sources—primarily the Zoological Record (1864—1998), as well as the author’s
research library. Other sources include Bayer (1981), Bayer (1996), and Hickson (1916). My
annotations are in square brackets at the end of many of the citations.

This work is intended for a variety ofusers including professional biologists, biology students,
fisheries biologists and marine resource managers.

The intent o fthe presentation is to make this work as user friendly as possible. In order to facilitate
this goal, full citations are given for the vast majority of the references listed, as abbreviations for
periodical publications have proved in the past to be confusing, inconsistent, or often unusable.

The Melvyl System, library data base of the University of California, [http://www.melvyl.
ucop.edu] was used extensively to acquire complete citations for periodicals. Other sources used for
abbreviations and complete citations of periodicals include the List of Serial Publications in the
BM(NH) Library, the World List of Scientific Periodicals 1900-1960, and Biosis Serial Sources.

For the most recently-recognized, valid species names of Pennatulacea, see Williams (1995a,

19971).
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HISTORICAL ACCOUNT

Pre-Linnean Period (1469-1757)

In writing about the history of research regarding pennatulacean bioluminescence, E. Newton
Harvey (1952:170), related the following, “Although the Romans knew ofsea pens, referring to them
as ‘Penna marina,’ the sea feather, or as ‘Mentula alata,’ the winged penis, the ability to luminesce
does not appear to have been recorded. Probably the first mention of luminous sea pens comes to us
in the famed ‘De lunariis’ and the ‘Historia Animalium’ of Conrad Gesner, published in the middle
sixteenth century.”

The earliest published accounts describing aspects ofthe natural history ofoctocorals, including
the sea pens, are Pliny the Elder (1469), Guillaume Rondelet (1554, 1555), Conrad Gesner (1555,
1558) (P!. 2), Ferrante Imperato (1599), and Captain Lancaster (1601 ). Other noteworthy pre-Linnean
works dealing at least in part with the Octocorallia are those of Francisci Erasmi (1668), Paolo
Boccone (1674), Hans Sloane (1707), Jacques Barrelier (1714), Herman Boerhaave (1720, 1727),
Christlob Mylius (1753, 1754), and John Ellis (1753, 1755).

Pennatulacean bioluminescence is at least mentioned by Francgois Boussuet (1558), Caspar
Bauhin (1620, 1671), Ulisse Aldrovandi (1642,1648), Johann Bauhin (1650-51), and Thomas Shaw
(1738-46).

Louis Agassiz (1860) praised the perspicacity of early workers such as Rondelet and Gesner,
who first established the animal nature of the “acalephs” (many of the taxa that we now regard as
coelenterates), departing from the earlier views of Aristotle and Pliny, who compared them to plants
(the “zoophytes”).

Pertaining to Rondelet, Agassiz (1860:8) stated, .. we are chiefly indebted to Rondelet for
contributions to the natural history ofthe Acalephs. He was, indeed, not only better acquainted with
the inhabitants ofthe Mediterranean than all his predecessors, but he knew them even more accurately
than any naturalist that lived before the present century.”

In his praise of sixteenth century naturalists, Agassiz (1860:10) continues, “It has been a source
of constant delight for me, while perusing the works ofthe earlier naturalists, to sympathize with the
genial spirit and the earnestness that pervade their writings, so free from egotism, and animosity
against their fellow-students. Their devotion to their studies is equal to the spirit of reverence with
which they look upon nature; and it is disgraceful to our age, that we must contrast with such
dispositions the ill-will, the jealousies, the quarrels for priority, and the profanation, which pervade
the discussions of certain modem authors. Moreover, in a systematic point of view, the great
naturalists of the sixteenth century deserve to be studied more fully than they have been thus far. It
is astonishing, for instance, to see how near Rondelet, in discussing the views of Aristotle upon the
affinities of animals, came to perceiving their true affinities, and their natural classification . ...”

A good example of the evolution of thought in natural history is exemplified by various views
regarding the nature of corals in the seventeenth and eighteenth centuries. The concept of corals as
“zoophytes,” transitional between plants and animals, was established by the Roman scholars Sextus
Empiricus and Pliny the Elder (Caius Plinius Secundus), based on Aristotle’s notion ofthe gradation
from plants to higher animals. This undoubtedly served to propagate a state of confusion for nearly
two thousand years—the false view that corals as living beings share the natures ofboth animals and
plants (Agassiz, 1860:6-7). Paolo Boccone (1670) and John Woodward (1695) emphasized the
inanimate aspect of corals and regarded them as stones, while L. F. Marsigli (1725) considered them
to be plants, and the coral polyps as “flowers ofthe coral.” It was the perceptive observer, Jean-André
Peyssonnel (1753), who first recognized the animal nature of corals and their affinities to other
coelenterates, after observing the contraction, expansion and movement of the tentacles of coral
polyps (Hyman 1940:365).
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Conrad Gesner (1516-1565). Courtesy Cari von Linné (Linnaeus) (1707-1778). Courtesy
Kraig Adler, Cornell University. Picture Collection, California Academy of Sciences.
Peter Simon Pallas (1741-1811). Courtesy Lazzaro Spallanzani (1729-1799). Courtesy

Kraig Adler, Cornell University. Michael Ghiselin, California Academy of Sciences.
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The Linnean Period (1758-1858)

The publication ofthe 10th edition ofSystema Naturae by Linnaeus (Cari von Linné 1758) (PL
2) is accepted as the starting point for our contemporary system ofbinominal nomenclature. Linnaeus
named the genus Pennatula, from which the ordinal name Pennatulacea is derived. Other contributors
during the Linnean Period include William Borlase (1758), Job Baster (1759-65); Joannes Baptist
Bohadsch (1761); John Ellis (1764); Peter Simon Pallas (1766) (PI. 2), first monographer of the
“zoophytes”; Pieter Boddaert (1771); 1. Lepechin (1781); John Ellis and Daniel Solander (1786);
Lazzaro Spallanzani (1796) (PI. 2); Georges Cuvier (PI. 3), originally Jean Léopold Nicolas Frédéric
Cuvier (1797), who named the genera Umbellula and Veretillum', Jean Baptiste Pierre Antoine de
Monet de Lamarck (1816) (PI. 3), who named the genera Funiculina, Renilla, and Virgularia-, Tilesius
von Tilenau (1819); S. della Chiaje (1827, 1841-44); M. W. Rapp (1827); H.-M. Ducrotay de
Blainville (1834); Christian Gottfried Ehrenberg (1834a) (PI. 3), who introduced the family name
Pennatulina, later corrected by Dana, 1846 to Pennatulidae; Fredrich Sigismund Leuckart (1841);
James Dwight Dana (1846) (PI. 3), who corrected the familial name of Ehrenberg to Pennatulidae;
George Johnston (1847); John Edward Gray (1840-1873), who named the genus Sarcoptilus in 1848;
Henri Milne Edwards (PI. 4) and Jules Haime (1850), who named the fossil genus Graphularia’,
Achille Valenciennes (1850), who named the veretillid genera Lituaria and Cavernularia’, P. Chr.
Asbjomsen (1856), who named the genus Kophobelemnon’, and Jan Adrianus Herklots (1858) (PL
4), who named the genera Scytalium and Pteroeides.

The Darwinian Period (1859—1899)

The publication ofthe Origin o fSpecies by Charles Darwin (1859) initiated what is here referred
to as the Darwinian Period.

The pre-eminent author ofthe Pennatulacea during this period was Rudolf Albert von Koélliker,
who produced major descriptive taxonomic works between 1865 and 1880. Kolliker described the
sea pens ofthe H M. S. Challenger Expedition, in which thirty species were described. Kolliker also
named the genera Acanthoptilum, Anthoptilum, Halipteris, Protoptilum, Sclerobelemnon, Scleropti-
lum, and Stachyptilum. Other noteworthy contributions during this period include Pieter Bleeker
(1859) (PI. 4), who described several species of Pteroeides’, William More Gabb (1859—1864) (PI.
4); Jan Adrianus Herklots (1863); Josua Lindahl (1874); Johan Koren and Daniel C. Danielssen
(1847—1884); Addison Emery Verrili (1865—1882), who named the genera Distichoptilum, Ptilosar-
cus, and Stylatula, and introduced the name Pennatulacea in 1865 as a subordinal name, later elevated
to ordinal status by Studer, 1887a; Sir Charles Wyville Thomson (1874), chiefscientist ofthe
H M. S. Challenger Expedition (PI. 5); Robert Edward Carter Steams (1873—1883) (PI. 5); Am-
brosius Arnold Willem Hubrecht (1885) (PI. 5), who named the genus Echinoptilum’, G. Herbert
Fowler (1888, 1894); A. Milnes Marshall (1883a, 1883b); A. Milnes Marshall and G. Herbert Fowler
(1887, 1889); and A. Milnes Marshall and William P. Marshall (1882); T. H. Tizard et al. ( 1885); and
Théophile Studer (1891), who named the genus Gyrophyllum.

The Darwinian Period produced numerous studies ofevolutionary relationships for many groups
of organisms. Important works pertaining to pennatulacean phylogeny during this time included
R. A. von Kdlliker (1870, 1880), Gottlieb von Koch (1878), and A. Milnes Marshall (1887).

The Early Twentieth Century (1900-1949)

Significant contributions in octocorallian systematics (including pennatulaceans) during the early
part of the Twentieth Century include Hector F. E. Jungersen (1904, 1907, 1917); Charles Gravier
(1906), who named the genus Scytaliopsis’, Charles Cleveland Nutting (1908), who named the genus
Calibelemnon', Heinrich Balss (1909, 1910); Hjalmar Broch (1910-1961); Willy Kiikenthal
(1902—1925) (PI. 6), who named the genera Actinoptilum, Amphiacme, and Chunella; W. Kiikenthal
and H. Broch (1911), who named the genus Cavernulina', Sydney John Hickson (1883—1940);
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GS Myers/AE Leviton Portrait File in Natural
History, California Academy of Sciences.
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Jean Baptiste Pierre Antoine de Monet de Lamarck (1744-
1829). Courtesy GS Myers/AE Leviton Portrait File in
Natural History, California Academy of Sciences.

Christian Gottfried Ehrenberg (1795-1876). Courtesy James Dwight Dana (1813-1895). Courtesy

ofthe Linnean Society of London.

Smithsonian Institution Archives.
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Henri Milne Edwards (1800-1885).
Courtesy Nationaal Natuurhistorisch Museum, Leiden.

Picter Bleeker (1819-1878). Courtesy
Nationaal Natuurhistorisch Museum, Leiden.

Jan Adrianus Herklots (1820-1872).
Courtesy Nationaal Natuurhistorisch Museum, Leiden.

William Gabb (1839-1878). Courtesy Department of
Invertebrate Zoology and Geology, California
Academy of Sciences.
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HMS Challenger (1872-1876), Sir Charles Wyville Thomson, Chiefscientist (inset).
After “Voyage ofthe Challenger,” Narrative, Vol. 1(1885) and “The Atlantic,” Vol. 1 (1877) respectively.

Robert Edwards Carter Steams (1827-1909). Courtesy Ambrosius Arnold Willem Hubrecht (1853-1915).
Bancroft Library, University of California, Berkeley. Courtesy Nationaal Natuurhistorisch Museum, Leiden.
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Elisabeth Deichmann (1936,1941) (PI. 6); and J. Arthur Thomson (1905—931). The latter published
in collaboration with several co-authors including George Crane, Doris L. Mackinnon, Nita I. Rennet,
W. D. Henderson, James Ritchie, and James J. Simpson. F. M. Bayer (pers. comm.) stated,
“Deichmann ... is the 20th Century link with the 19th Century in octocoral systematics. Her
Blake report (1936) is pivotal for the western Atlantic.”

It was during this period that the proposal was introduced by Libbie Henrietta Hyman (1940:365)
to abandon the name “Coelenterata” of Rudolph Leuckart in favor of “Cnidaria,” introduced by
Berthold Hatschek. This argument has apparently convinced many zoologists to substitute a name
long in use with a more recently created one. Hyman stated, “Leuckart (1847) clearly grasped the
fundamental differences between the two great radiate groups, the coelenterates and the echinoderms,
and separated them, creating the name Coelenterata. Leuckart’s Coelenterata, however, included the
sponges and the ctenophores .... The proper splitting of Leuckart’s Coelenterata was achieved by
Hatscheck (1888), who recognized three phyla: Spongiaria, Cnidaria, and Ctenophora. We therefore
consider Cnidaria to be the most suitable name for the phylum .. ..”

The acceptance of this line of reasoning is both unnecessary and inconsistent. As an example,
Ernst Haeckel’s “Scyphozoa” originally included both the Scyphozoa and the Anthozoa, yet the name
Scyphozoa is still retained by most zoologists. This is just one example of a major animal group in
which the name has long usage and is still recognized today, even though it orginally encompassed
more taxa than are now accepted.

The Late Twentieth Century (1950-1999)

Previous to this period, publications on the Pennatulacea dealt predominantly with descriptive
taxonomy or general natural history (particularly bioluminescence). This most recent period has
produced a flourishing o fworks in fields o fstudy other than taxonomy— including behavior, ecology,
morphology, physiology, cell biology, natural products biochemistry, and evolutionary biology.
Important contributions in systematics during this period include Frederick M. Bayer (1955—1996)
(PI. 6); Huzio Utinomi, also known as Fujio Hiro (1956-1982) (PI. 6); Manfred Grasshoff
(1972—4991); F. M. Bayer, M. Grasshoff, and Jakob Verseveldt( 1983); F. M. Bayer and M. Grasshoff
(1997); Marie-José d’Hondt (1984); Andrée Tixier-Durivault (1954—1987), who named the genera
Crassophyllum and Malacobelemnon; and Gary C. Williams (1986—1999). The latter author intro-
duced cladistic methodology to the study ofevolutionary relationships in the Pennatulacea.

SYNONYMS AND MISSPELLED GENERIC NAMES OF PENNATULACEA

Revised from Williams, 1995a: 101 ; synonyms are listed on the left with the valid genera to which

they belong shown in parentheses; * = misspelled names or transcription errors; ** = see Bayer
and Grasshoff, 1997.

*Aca.nthoptilon Traquair in Zoological Record 7, 1870 {Acanthoptilum)
Actinoptilon Kiikenthal, 1910 {Actinoptilum)

*Actinoptinum Day et al., 1970 {Actinoptilum)

Amphianthus Kiikenthal, 1902 {Amphiacme)

Argentella Gray, 1870 {Pteroeides)

Balticina Gray, 1870 {Halipteris)

Bathypenna Marion, 1906 (possibly synonymous with Gyrophyllum according to Kiikenthal, 1915)
Bathyptilum Kolliker, 1872 {Kophobelemnon)

Benthoptilum Verrili, 1885 {Anthoptilum)

*Benthoptillum Haddon in Zoological Record 22, 1885 {Anthoptilum)
Cladiscus Koren and Danielssen, 1877 {Virgularia)
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Willy Kiikenthal (1861-1922). Courtesy Elizabeth Deichmann (1896-1975). Courtesy
Nationaal Natuurhistorisch Museum, Leiden. Frederick M. Bayer, Smithsonian Institution.
Frederick M. Bayer Huzio Utinomi

Courtesy Frederick M. Bayer, Smithsonian Institution.
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Clavella Gray, 1870 (Lituaria)

Crinillum Harting, Miquel and Hoeven, 1861 (Umbellula)

Crispella Gray, 1870 (Pteroeides)

Deutocaulon Marshall and Fowler, 1888 ( Virgularia)

Diibenia Danielssen and Koren, 1884 (Stylatula)

Encrinus Lamarck, 1801 (Umbellula)

Fusticularia Simpson, 1905 (probably synonymous with Cavernularia according to Kiikenthal,
1915)

*Godefroyia Leuckart, 1872 (Pteroeides)

Godeffroyia Koélliker, 1870 (Pteroeides)

Gondul Koren and Danielssen, 1883 (Halipteris)

Guaneria Danielssen and Koren, 1884 (Kophobelemnon)

Halisceptrum Herklots, 1863 (Virgularia)

Helicoptilum Nutting, 1912 (Distichoptilum)

Herklotsia Gray, 1860 (Renilla)

Juncoptilum Thomson and Henderson, 1905 (Distichoptilum)

*Leioptilum Verrili, 1865 (Ptilosarcus)

*Leioptillum Verrili, 1868 (Ptilosarcus)

Leioptilus Gray, 1860 (Pennatula)

Leioptilus ofauthors other than Gray, 1860 (Ptilosarcus)

Leptoptilum Koélliker, 1880 (Funiculina)

*Lioptilum Kolliker, 1872 (Ptilosarcus)

Lygomorpha Koren and Danielssen, 1877 (Halipteris)

Lygus Herklots, 1858 (Virgularia)

Mesobelemnon Gravier, 1907 (considered synonymous with Sclerobelemnon by Hickson, 1916)

Microptilum Kolliker, 1880 (Halipteris)

Norticina Gray, 1870 (Halipteris)

Ombellulaires Cuvier, 1817 (Umbellula)

**Ombellula Cuvier, 1797 (Umbellula)

Ombellularia Lamarck, 1836 (Umbellula)

Osteocella Gray, 1870 (Halipteris)

Parabelemnon Thomson and Simpson, 1909 (possibly synonymous with Cavernularia according
to Kiikenthal, 1915) (PL. 7)

Pavonaires Cuvier, 1817 {Funiculina)

Pavonaria Schweigger, 1820 {Funiculina)

Pavonaria Koélliker, 1869 {Halipteris)

Penna Bohadsch, 1761 {Pennatula, in part) (name unavailable as the work was suppressed by
ICZN)

Phosphorella Gray, 1870 {Pennatula)

Policella Gray, 1870 {Veretillum)

Prochunella Balss, 1909 {Calibelemnon)

Protocaulon Kolliker, 1880 {Virgularia)

*Pteroides Pfeffer, 1886 {Pteroeides)

Pteromorpha Herklots, 1858 {Pteroeides)

Ptilella Gray, 1870 {Pennatula)

*Renila Schweigger, 1820 {Renilla)

Renillina Gray, 1860 (possibly a young example ofthe alcyoniid soft coral Sarcophyton according
to Kiikenthal, 1915)

Sarcobelemnon Herklots, 1858 {Cavernularia)
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PLATE 7

Veretillum
1 ia hi i cynomorium
Lituaria hicksoni V. <
After Th & Si After Kiikenthal
crinomE S o, & Broch, 1911

1909

Actinoptilum molle
After Williams, 1995
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Sycophyllum Kolliker, 1870 (Sarcoptilus)

Sceptonidium Richiardi, 1869 (Virgularia)

Stephanoptilum Roule, 1905 (Anthoptilum)

Stichopilium Grieg, 1887 (Halipteris)

Struthiopteron Broch, 1910 (Pteroeides)

Stylobelemnon Kolliker, 1872 (Cavernularia)

Stylobelemnoides J. A. Thomson and Henderson, 1905 (possibly synonymous with Cavernularia
according to Kiikenthal, 1915)

Svava Danielssen and Koren, 1884 (Virgularia)

Svavopsis Roule, 1908 (Virgularia)

Thesioides J. A. Thomson and Henderson, 1906 (Anthoptilum)

Trichoptilum Kolliker, 1880 (Funiculina)

Umbellaria Schweigger, 1820 (Umbellula)

Umbellularia Lamarck, 1801 (Umbellula)

*Venilia Litken in Zoological Record 10, 1873 (Halipteris)

Verrillia Stearns, 1873 (Halipteris)

Vorticella Linnaeus, 1767 (Umbellula, in part)

TAXONOMIC INDEX

Original descriptions and other selected taxonomie references—restricted primarily to taxa
considered valid by Williams (1995a, 1997f, and the present work); t = fossil taxa; | =taxa with both
living and fossil representation.

Acanthopitilum Koélliker, 1870
[See also Balss (1910); Bayer (1957); Kiikenthal (1915); Williams (1995a)]
Acanthoptilum album Nutting, 1909
Acanthoptilum agassizi Kolliker, 1872
Acanthoptilum annulatum Nutting, 1909
Acanthoptilum gracile (Gabb, 1863)
Acanthoptilum oligacis Bayer, 1957
Acanthoptilum pourtalesii Kolliker, 1870
Acanthoptilum scalpelifolium Moroff, 1902
Actinoptilum Kikenthal in Kiikenthal and Broch, 1911
[See also Kiikenthal (1910, 1915); Williams (1990, 1995a)]
Actinoptilum molle (Kiikenthal, 1910) (PI. 7)
Amphiacme Kiikenthal, 1903
[See also Hickson (1916); Kiikenthal (1902a, 1915); Kiikenthal and Broch (1911); Williams
(1990, 1995a)]
Amphiacme abysorrum (Kiikenthal, 1902)
Anthoptilum Kolliker, 1880 (PI. 9, 10)
[See also Grasshoff (1982a, 1982b); Hickson (1916); Kiikenthal (1915); Kiikenthal and Broch
(1911); Williams (1990, 1995a)]
Anthoptilum grandiflorum (Verrili, 1879) (PI. 9)
Anthoptilum murrayi Kolliker, 1880
\Bensonularia Hamilton, 1958
\Bensonularia spatulata Hamilton, 1958 [Eocene of New Zealand]
Calibelemnon Nutting, 1908
[See also Balss (1910); Hickson (1916); Kiikenthal (1915); Williams (1990, 1995a)]
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Echinoptilum echinatum
After Williams, 1995a

Kophobelemnon stelliferum
A fter Marshall, 1883b

Volume 51, No. 2

PLATE 8

Renilla amethystina
After Williams, 1995a

Umbellula thomsoni
After Tizard et al., 1885

Chunella biflora
After Hickson, 1916
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Calibelemnon hertwigi (Balss, 1909)

Calibelemnon indicum (Thomson and Henderson, 1906)

Calibelemnon symmetricum Nutting, 1908

Cavernularia Valenciennes in Milne Edwards and Haime, 1850
[See also Hickson (1916); Hondt (1984b); Kiikenthal (1915); Lopez-Gonzalez, Gili, and
Wi illiams (in press); Williams (1989b, 1990, 1995a)]

Cavernularia capitata Williams, 1989

Cavernularia clavata Kiikenthal and Broch, 1911

Cavernularia chuni Kiikenthal and Broch, 1911

Cavernularia dayi Tixier-Durivault, 1954

Cavernularia dedeckeri Williams, 1989

Cavernularia elegans (Herklots, 1858)

Cavernularia glans Kolliker, 1872

Cavernularia habereri Kolliker, 1872

Cavernularia luetkeni Kolliker, 1872 (also spelled C. lutkeni and C. lutkeni)

Cavernularia malabarica Fowler, 1894

Cavernularia mirifica Tixier-Durivault, 1963

Cavernularia obesa Valenciennes in Milne Edwards and Haime, 1850

Cavernularia pusilla (Philippi, 1835)

Cavernulina Kikenthal and Broch, 1911
[See also Hickson (1916); Hondt (1984b); Kiikenthal (1915); Williams (1989b, 1990, 1995a)]

Cavernulina cylindrica Kiikenthal and Broch, 1911

Cavernulina darwini (Hickson, 1921)

Cavernulina grandiflora Hondt, 1984b

Cavernulina orientalis Thomson and Henderson, 1909

Chunella Kiikenthal, 1902 (PI. 8)
[See also Kiikenthal (1915); Kiikenthal and Broch (1911); Hickson (1916); Williams (1990,
1995a, 1997¢)]

Chunella gracillima Kiikenthal, 1902

Crassophyllum Tixier-Durivault, 1961
[See also Williams (1995a, 1995d)]

Crassophyllum cristatum Tixier-Durivault, 1961

Crassophyllum thessalonicae Vafidis and Koukouras, 1991

Distichoptilum Verrili, 1882
[See also Hickson (1916); Kiikenthal (1915); Kiikenthal and Broch (1911); Williams (1990,
1995a)]

Distichoptilum gracile Verrili, 1882

Echinoptilum Hubrecht, 1885
[See also Balss (1910); Hickson (1916); Kiikenthal (1915); Kiikenthal and Broch (1911); Sachs
(1913); Williams (1990, 1995a)]

Echinoptilum asperum Hickson, 1916

Echinoptilum echinatum (Kiikenthal, 1910) (PI. 8)

Echinoptilum elongatum Hickson, 1916

Echinoptilum macintoshi Hubrecht, 1885

Echinoptilum minimum Hickson, 1916

Echinoptilum roseum Hickson, 1916

Funiculina Lamarck, 1816
[See also Balss (1910); Herklots (1858); Hickson (1916); Jungersen (1904); Kolliker (1872);
Kikenthal (1915); Kiikenthal and Broch (1911); Williams (1990, 1995a)]
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PLATE 9

Anthoptilum grandiflorum
After Kukenthal & Broch, 1911

Proloptilum cyaneum
After Kiikenthal & Broch, 1911
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PLATE 10

Anthoptilum, thomsoni
After Kolliker, 1880
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Funiculina armata Verrili, 1879

Funiculina parkeri Kiikenthal, 1909

Funiculina quadrangularis (Pallas, 1766)

f Graphularia Milne Edwards and Haime, 1850

f Graphularia ambigua (Morton, 1830) [Cretaceous/Tertiary of southeastern North America]
[See also Shapiro and Ramsdell (1965)]

t Graphularia badenia Strand, 1928

t Graphularia belgica Vincent (1893) [Eocene of Belgium]

f Graphularia crecelii Andrée, 1912 [Oligocéne of Germany]

t Graphularia desertorum Kuhn, 1949

t Graphularia groenwalli Nielsen , 1914 [Cretaceous of Denmark]

t Graphularia incerta Malaroda, 1951 [Oligocene of Italy]

f Graphularia irregularis Nielsen, 1914 [Cretaceous of Denmark]

f Graphularia kalimnae Chapman and Crespin, 1928 [Tertiary of Australia]

t Graphularia longissima Squires, 1958 [Cretaceous/Tertiary of New Zealand]

t Graphularia meijeri Voight, 1958

t Graphularia nigra Malaroda, 1951 [Oligocene of Italy]

t Graphularia quadrata Voigt, 1958

f Graphularia salisburgensis Traub, 1938 [Paleocene of Austria]

t Graphularia sp. [Eocene of Hungary]

f Graphularia sulcata Nielsen, 1914 [Cretaceous of Denmark]
[See also Kolosvary (1949)]

f Graphularia wetherelli Milne-Edwards and Haime, 1850 [Eocene of England]
[See also Davis (1936)]

t Graphularia! yamakawai Y abe and Sugiyama, 1937 [Pleistocene of Japan]

Gyrophyllum Studer, 1891
[See also Hickson (1916); Kiikenthal (1915); Roule (1905); Studer (1901); Williams (1995a,
1995d)]

Gyrophyllum hirondellei Studer, 1891

Gyrophyllum sibogae Hickson, 1916 (PL. 14)

Flalipteris Kolliker, 1869
[See also Wiliams (1990, 1995a)]

Halipteris africana (Studer, 1879)

Halipteris californica (Moroff, 1902)

Halipteris christii (Koren and Danielssen, 1847)

Halipterisfinmarchica (Sars, 1851)

Halipteris heptazooidea Acuiia and Zamponi, 1992

Halipteris willemoesi Kolliker, 1870

Kophobelemnon Asbjomsen, 1856
[See also Balss (1910); Danielssen and Koren (1884); Herklots (1858); Hickson (1916); Jungersen
(1904); Kolliker (1872); Kiikenthal (1915); Kiikenthal and Broch (1911); Thomson and Simpson
(1909); Williams (1990, 1995a)]

Kophobelemnon affine Studer, 1894

Kophobelemnon heterospinosum Kiikenthal, 1910

Kophobelemnon hispidum Nutting, 1912

Kophobelemnon irregulatus Keller, Pasternak and Naumov, 1975

Kophobelemnon leucharti Cecchini, 1917

Kophobelemnon macrospinosum J. A. Thomson, 1927

Kophobelemnon molanderi Pasternak, 1975
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Kophobelemnon pauciflorum Hickson, 1916

Kophobelemnon stelliferum (Miller, 1776) (PI. 8)

Lituaria Valenciennes in Milne Edwards and Haime, 1850
[See also Balss (1910); Gray (1870); Hickson (1916); Hondt (1984b); Light (1921); Kolliker
(1872); Kiikenthal (1915); Thomson and Simpson (1909); Williams (1990, 1995a)]

Lituaria amoyensis Koo, 1935

Lituaria australasiae (Gray, 1860)

Lituaria breve Light, 1921

Lituaria habereri Balss, 1910

Lituaria hicksoni Thomson and Simpson, 1909 (PL. 7)

Lituaria kuekenthali Light, 1921

Lituaria molle Light, 1921

Lituaria phalloides (Pallas, 1766)

Lituaria philippinesis Light, 1921

Lituaria valenciennesi Hondt, 1984

Malacobelemnon Tixier-Durivault, 1965
[See also Williams (1995a)]

Malacobelemnon stephensoni Tixier-Durivault, 1965

fOctobasis Malecki, 1982 [Upper Cretaceous of Poland]

t Pavonaria portisi Angelis, 1895? [Tertiary of Italy]

“Pavonaria? singularis Malaroda, 1951 [Oligocene of Italy]

Pennatula Linnaeus, 1758 (PL. 12, 13)
[See also Balss (1910); Gray (1870); Herklots (1858); Kolliker (1869); Lamarck (1816); Leuckart
(1872); Hickson (1916); Kiikenthal (1915); Kiikenthal and Broch (1911); Williams (1990, 1995a,
1995d)]

Pennatula aculeata Danielssen, 1860

Pennatula argentina Acuiia and Zamponi, 1992

Pennatula delicata Tixier-Durivault, 1966

Pennatulafimbriata Herklots, 1858

Pennatula grandis Ehrenberg, 1834

Pennatula indica Thomson and Henderson, 1906

Pennatula inflata Kikenthal, 1910 (PI. 13)

Pennatula mollis Alder, 1867 (considered ajunior synonym oiPennatula phosphorea by

Cornelius and Garfath, 1980, after examination of the two well-preserved syntypes)

Pennatula phosphorea Linnaeus, 1758 (PL. 13)

Pennatula prolifera Jungersen, 1904

Pennatula rubra (Ellis, 1764)

\Pennatulites Nelli, 1903

fPennatulites manzonii Nelli, 1903 [Miocene of Italy]

t Prographularia Freeh, 1890

t Prographularia tradica Freeh, 1890 [Triassic]

Protoptilum Kolliker, 1872
[See also Balss (1910); Hickson (1916); Jungersen (1904); Kolliker (1880); Kiikenthal (1915);
Kiikenthal and Broch (1911); Williams (1995a)]

Protoptilum carpenteri Kolliker, 1872

Protoptilum celebense Hickson, 1916

Protoptilum cyaneum Kikenthal, 1910 (PI. 9)

Protoptilum denticulatum Jungersen, 1904

Protoptilum smitti Kolliker, 1872
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Protoptilum thomsoni Kolliker, 1872

Pteroeides Herklots, 1858 (PI. 14)
[See also Gray (1870); Hickson (1916); Hondt (1984a); Kolliker (1872); Kiikenthal (1915);
Kiikenthal and Broch (1911); Leuckart (1872); Williams (1990, 1995a, 1995d)]

Pteroeides acutum Tixier-Durivault, 1966

J Pteroeides argenteum (Ellis and Solander, 1786) [Tertiary of Kei Islands]
[See also Bayer (1955a)]

Pteroeides bankanense Blecker, 1859

Pteroeides bestae Hondt, 1984

Pteroeides breviradiatum Kolliker, 1869

Pteroeides caledonicum Kolliker, 1869

Pteroeides carnosum Tixier-Durivault, 1972

Pteroeides crossieri Tixier-Durivault, 1966

Pteroeides densum Tixier-Durivault, 1966

Pteroeides duebeni Kolliker, 1869

Pteroeides dofleini Balss, 1909

Pteroeides durum Kolliker, 1872

Pteroeides esperi Herklots, 1858

Pteroeidesflexuosum Tixier-Durivault, 1966

Pteroeides humesi Tixier-Durivault, 1966

Pteroeides hymenocaulon Bleeker, 1859

Pteroeides isosceles J. S. Thomson, 1915

Pteroeidesjungerseni Broch, 1910

Pteroeides laboutei Hondt, 1984

Pteroeides latissimum Kolliker, 1869

Pteroeides lusitanicum Broch, 1910

Pteroeides malayense Hickson, .1916

Pteroeides morbusus Tixier-Durivault, 1961

Pteroeides oblongum Gray, 1860

Pteroeides sagamiense Moroff, 1902

Pteroeides sparmanni Kolliker, 1869

Pteroeides spicatum Tixier-Durivault, 1972

Pteroeides spinosum (Ellis, 1764)

Pteroeides tenerum Kolliker, 1869

Pteroeides timorense Hickson, 1916

Pteroeides triangulum Tixier-Durivault, 1972

Ptilosarcus Verrili, 1865
[See also Leuckart (1872); Nutting (1909); Verrili (1865); Williams 1995a, 1995d)]

Ptilosarcus gurneyi (Gray, 1860)

Ptilosarcus undulatus (Verrili, 1865)

Renilla Lamarck, 1816 (PL. 8)
[See also Ehrenberg (1834); Eisen (1876); Gray (1860); Herklots (1858); Kolliker (1871b);
Kiikenthal (1915); Kiikenthal and Broch (1911); Miiller (1864); Williams (1995a); Zamponi and
Pérez (1996); Zamponi, Pérez, and Capitoli (1997)]

Renilla koellikeri (also spelled R. kollikeri or R. kollikeri) Pfeffer, 1886

Renilla muelleri (also spelled R. mulleri or R. miilleri) Kolliker, 1872

Renilla musaica Zamponi and Pérez, 1995

Renilla octodentata Zamponi and Pérez, 1995

Renilla reniformis (Pallas, 1766)
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Renilla tentaculata Zamponi, Pérez, and Capitoli, 1997
Sarcoptilus Gray, 1848
[See also Williams (1995a, 1995c, 1995d)]
Sarcoptilus bollonsi (Benham, 1906)
Sarcoptilus grandis Gray, 1848
Sarcoptilus nullispiculatus Williams, 1995
Sarcoptilus rigidus Williams, 1995
Sarcoptilus shaneparkerii Williams, 1995
Sclerobelemnon Kolliker, 1872
[See also Balss (1910); Hickson (1916); Kolliker (1872); Kiikenthal (1915); Kiikenthal and Broch
(1911); Thomson and Henderson (1906b); Williams (1995a, 1995d)]
Sclerobelemnon burgeri (Herklots, 1858)
Sclerobelemnon elongatum Hickson, 1916
Sclerobelemnon gracile (Gravier, 1908)
Sclerobelemnon gravieri Hickson, 1916
Sclerobelemnon koellikeri Thomson and Henderson, 1906
Sclerobelemnon magniflorum Hickson, 1916
Sclerobelemnon schmeltzi Kolliker, 1872
Sclerobelemnon theseus Bayer, 1959
Scleroptilum Kolliker, 1880
[See also Balss (1910); Kiikenthal (1915); Kiikenthal and Broch (1911); Williams (1990, 1995a)]
Scleroptilum grandiflorum Kolliker, 1880
Scytaliopsis Gravier, 1906
[See also Gravier (1908); Kiikenthal (1915); Williams (1990, 1995a)]
Scytaliopsis djiboutiensis Gravier, 1906
Scytaliopsis ghardagensis (?Gravenhorst, 1821) (also spelled S. ghardagana; a probable nomen
nudem since it is unclear whether this citation represents an original description ofa new taxon,
or merely the use ofan unsubstantiated name)
[See also Atiya (1994); Schuhmacher and Hinterkircher (1996)]
Scytalium Herklots, 1858
[See also Balss (1910); Hickson (1916); Koélliker, 1870; Kiikenthal (1915); Kiikenthal and Broch
(1911); Thomson and Simpson (1909); Williams (1995a)]
Scytalium balssi Hickson, 1916
Scytalium martensi Kolliker, 1870
Scytalium sarsii Herklots, 1858
Scytalium tentaculatum Kolliker, 1880 (PI. 11)
Stachyptilum Kolliker, 1880
[See also Kiikenthal (1915); Kiikenthal and Broch (1911); Williams (1995a)]
Stachyptilum dofleini Balss, 1909
Stachyptilum macleari Kolliker, 1880
Stachyptilum superbum Studer, 1894
Stylatula Verrili, 1864
[See also Balss (1910); Jungersen (1904); Kolliker (1870); Kiikenthal (1915); Kiikenthal and
Broch (1911); Williams (1995a)]
Stylatula antillarum Kolliker, 1870
Stylatula brasiliensis (Gray, 1870)
Stylatula darwini Kolliker, 1870
Stylatula diadema Bayer, 1959
Stylatula elegans (Danielssen, 1860)
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PLATE 11

Scytalium tentaculatum
After Kolliker, 1880
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Ventral

PLATE 12

Pennatula naresi
After Kolliker, 1880

Dorsal
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PLATE 13

Virgularia schultzei, upper left; Virgularia schultzei, lower left; Pennatula inflata, center; Pennatula phosphorea, right.
After Kiikenthal «& Broch, 1911
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PLATE 14

Pteroeides punctatum
After Thomson & Simpson, 1909

Gyrophyllum sibogae
After Hickson, 1916
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Stylatula elongata (Gabb, 1862)

Stylatula gracilis (Gabb, 1864)

Stylatula kinbergi Kolliker, 1870

Stylatula lacazi Kolliker, 1870

Stylatula polyzoidea Zamponi and Pérez, 1996

Umbellula Cuvier, 1797 (see Bayer and Grasshoff, 1997) (PIL. 1, 8)
[See also Broch(1957, 1958a); Cuvier (1800); Ellis (1753, 1755); Grasshoff (1971, 1973, 1982a,
1982b); Heezen and Hollister (1971 ); Hickson (1916); Kolliker (1875, 1880); Kiikenthal (1902b,
1915); Kiikenthal and Broch (1911); Lamarck (1801); Mylius (1755); Pasternak (1975); Williams
(1990, 1993b, 1995a, 1997a, 1997c); Williams and Rogers (1989)]

Umbellula durissima Kolliker, 1880

Umbellula encrinus Linnaeus, 1758

Umbellula hemigymna Pasternak, 1975

Umbellula huxleyi Kolliker, 1880

Umbellula lindahli Ko6lliker, 1874

Umbellula monocephalus Pasternak, 1975

Umbellula pellucida Kiikenthal, 1902

Umbellula spicata Kiikenthal, 1902

Umbellula thomsoni Kolliker, 1874 (PI. 8)

Veretillum Cuvier, 1797
[See also Balss (1910); Gray (1870); Herklots (1858); Hickson (1916); Kiikenthal (1915);
Kiikenthal and Broch (1911); Williams (1990, 1995a)]

Veretillum australis (Gray, 1870)

Veretillum cynomorium (Pallas, 1766) (PL. 7)

Veretillum leloupi Tixier-Durivault, 1960

Veretillum malayense Hickson, 1916

Veretillum manillensis (Kolliker, 1872)

Veretillum tenuis (Marshall and Fowler, 1889)

Veretillum vanderbilti Boone, 1938

Virgularia Lamarck, 1816
[See also Herklots (1858); Kolliker (1880); Koren and Danielssen (1877); Kiikenthal (1915);
Kiikenthal and Broch (1911); Richiardi (1869); Williams 1990, 1995a)]

Virgularia abies Kolliker, 1870

Virgularia brochi Kiikenthal, 1915

Virgularia bromleyi Kolliker, 1880

Virgularia densa Tixier-Durivault, 1966

Virgularia galapagensis Hickson, 1930

Virgularia glacialis Ko6lliker, 1870

Virgularia gracillima Koélliker, 1880

Virgularia gustaviana (Herklots, 1863)

Virgularia halisceptrum Broch, 1910

Virgulariajuncea (Pallas, 1766)

Virgularia kophameli May, 1899

Virgularia loveni Utinomi, 1971

Virgularia mirabilis (Miller, 1776)

Virgularia patagonica (a probable nomen nudem since an original description cannot be found and

a type specimen has not been located)

[See also Barrattini and Ureta, 1960; Darwin, 1860]

Virgularia patachonica (see Virgularia patagonica)
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I Virgularia presbytes Bayer, 1955a [Tertiary of Trinidad]
[See also Bayer (1957); Belém and Figueiredo Alvarenga (1973)]
Virgularia reinwardti Herklots, 1858
Virgularia rumphi Kolliker, 1870
Virgularia schultzei Kiikenthal, 1910 (PI. 13)
Virgularia tuberculata Marshall, 1883

GEOGRAPHIC INDEX

Africa —eastern (see Indo-Pacific)

Africa —northern (see North Atlantic and Mediterranean)

Africa—southern
Branch et al. (1994); Broch (1939, 1940); Day (1974b); Day et al. (1970); Molander (1929);
J. S. Thomson (1915, 1917, 1924); Tixier-Durivault (1954, 1960); Williams (1987, 1989a,
1989b, 1990, 1992, 1993a); Williams and Rogers (1989).

Africa —western
Broch (1910a; 1914b, 1958b); Buchanan (1955); Dollfus (1938); Lopez-Gonzalez et al. (in
press); Molander (1929); Pax and Miller (1954); Studer (1878); Tixier-Durivault (1961b, 1963);
Williams (1987, 1989b, 1990, 1992).

Africa —Atlantic (see Africa —western)

Antarctica (see Southern Oceans)

Arctic Ocean
Broch (1913c, 1955, 1956); Jungersen (1907, 1915, 1917); Lindahl (1874c); Madsen (1948);
May (1900); Mylius (1753, 1754); Pasternak (1980); Verrili (1922); Yashnov (1948).

Asia —northeastern (see Pacific Ocean —northern; or Japan)

Atlantic —eastern (see North Atlantic and Mediterranean or Africa —western)

Atlantic —northern (see North Atlantic and Mediterranean)

Atlantic —western temperate (see North Atlantic and Mediterranean or South America —Atlantic)

Atlantic —western tropical (see Western Tropical Atlantic and Caribbean)

Australia —eastern (see Indo-Pacific)

Australia —northern (see Indo-Pacific)

Australia —southern
Broch (1910c¢); Briggs (1915); Godfrey (1943); Gray (1848); McCoy (1892); Pasternak (1966);
Utinomi (1971); Utinomi and Shepherd (1982); Williams (1995c).

Australia —western
Broch (1910c¢); Williams (1995c¢).

Caribbean Sea (see Western Tropical Atlantic and Caribbean)

Cosmopolitan (see Worldwide)

East Africa (see Africa —eastern)

East Asia (see Indo-Pacific)

Eastern Australia (see Indo-Pacific)

Eastern Pacific —western North America (see North America —Pacific)

Eastern Pacific —western South America (see South America —Pacific)

Europe (see North Atlantic and Mediterranean)

Indo-Pacific (including Red Sea*)
Alcock (1902); Allen and Steene (1994); *Atiya (1994); Briggs (1915); Clastres et al. (1984);
Colin and Ameson (1995); Dinamani (1965); Fowler (1894); Gosliner et al. (1996); Gravely
(1941); *Gravenhorst (1821); *Gravier (1906a, 1906b, 1906¢, 1907a, 1908, 1912a); Hickson
(1905); Hondt (1984a, 1984b); Hornell (1922); Humes (1978); Imahara (1991); Koo (1935,
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1940); *Kikenthal (1913b); Light (1921); *Magnus (1966); A. M. Marshall and Fowler (1889);
Mather and Bennet (1993); Nakasone and Yu (1987); Nutting (1908); Pasternak (1964); Ridley
(1883); Roule (1908); Sankolli and Neelakantan (1971); *Schuhmacher and Hinterkircher
(1996); Simpson (1905); J. A. Thomson (1905); J. A. Thomson and Crane (1909a, 1909b); J. A.
Thomson and Henderson (1905a, 1905b, 1906a, 1906b); Tixier-Durivault (1960, 1965, 1966,
1972); Tixier-Durivault and Hondt ( 1974a); Utinomi ( 1956Db).

Japan
Balss (1910); Fisher (1874); Hubrecht (1885); Kumano (1937); Moroffi 1902b); Nutting (1912);
Okutani (1969); Stearns (1883); Stimpson (1855); J. A. Thomson and Rennet (1927); Utinomi
(1956a, 1958, 1961, 1964).

Mediterranean Sea (see North Atlantic and Mediterranean)

New Zealand
Benham (1906,1907); Dendy (1897); Hamilton (1958); Hutton (1904); Powell (1947); Williams
(1995c¢).

North America- temperate Atlantic (see North Atlantic and Mediterranean)

North America—Pacific
Allen (1969); Anonymous (1898); Batie (1972); Belcik (1977); Blake (1872, 1873); Brusca
(1980); Dawson (1872); Fautin et al. (1987); Flora and Fairbanks (1966); Gabb (1862, 1864);
Gotshall (1987, 1994); Gotshall and Laurent (1979); Hartman (1960); Hickson (1930a);
Hochberg and Ljubenkov (1998); Human (1973); Johnson and Snook (1935); Kerstitch (1989);
Kozloff (1974, 1983, 1987); Kiikenthal (1913a); Lam et al. (1982); Nutting (T909); Ricketts et
al. (1985); Sclater (1872, 1873); Shimek (1998); Stearns (1873a); Strathmann (1988); Studer
(1894); Verrili (1865, 1868a, 1868Db).

North Atlantic and Mediterranean (Europe and eastern North America)
Abei (1963); Alder (1862); Alder (1863); Altuna-Prados (1994); Andrée (1912); Angelis
(1895?); Arculeo et al. (1990); Atkinson (1989); Broch (1913a, 1914a, 1953); Baluk and Pisera
(1984); Bellini (1905); Berenguier (1954); Broch (1953); Demir (1952); Dyer et a 1(1981);
Eckelbarger et al. (1998); Ellis (1753, 1755, 1764); Field (1949); Fischer (1889); Forbes and
Goodsir (1851); Gili and Pages (1987); Gili et al. (1987); Grasshoff(1981,1982a, 1982b, 1989);
Grieg (1887, 1892, 1893, 1896); Jahn (1970); Keller et al. (1975); Koren and Danielssen (1847,
1856, 1874, 1877, 1883, 1884); Kramp (1932, 1933, 1950); Lacaze-Duthiers (1891); Langton et
al. (1990); Lindahl (1874a, 1874b, 1874c); Luther and Fiedler (1961 ); Madsen (1948); Manuel
(1981); Marion (1906); Mylius (1753, 1754); Nobre (1931); Patterson (1986); Pax (1936); Pax
and Miller (1953, 1955a, 1955b, 1955¢, 1959, 1962); Pérés and Picard (1958); Perrier (1936);
Rice et al. (1992); Riedl (1963, 1983); Rossi (1971); Roule (1905); Rowe(1971); Sars (1846,
1851); Stephens (1909); Tixier-Durivault and Lafargue (1968); Vafidis and Koukouras (1991);
Vafidisetal. (1994); Verrili (1878, 1879, 1882a, 1882b,1884a, 1884b, 1885a).

Northern Pacific (see Pacific Ocean —northern)

Pacific Ocean - eastern (see North America —Pacific)

Pacific Ocean —northern
Blake(1872, 1873); Broch (1935); Pasternak (1960, 1961a, 1970); Rho and Song (1976, 1977).

Pacific Ocean —western (see Indo-Pacific)

South America (Atlantic)
Barttini and Ureta (1960); Acuia and Zamponi (1992); ); Belém and Figueiredo Alvarenga
(1973); Darwin (1860); Pasternak (1975b, 1993); Sanchez (1994); Tommasi et al. (1972);
Zamponi and Perez (1996); Zamponi et al. (1997).

South America (Pacific)
Pasternak (1975b); Pérez (1996); Zuiiiga (1948).

Southeast Asia (see Indo-Pacific)
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Southern Asia (see Indo-Pacific)

Southern Africa (see Africa—southern)

Southern Australia (see Australia —southern)

Southern Oceans (Antarctica and the subantarctic)
Acufa and Zamponi (1992); Branch and Williams (1993); Kiikenthal (1912a); May (1900);
Pasternak (1961b, 1962); J. A. Thomson and Rennet ( 1931); Zamponi and Perez (1995a, 1995b).

Subantarctic (see Southern Oceans)

West Africa (see Africa—western)

Western Australia (see Australia —western)

Western Tropical Atlantic and Caribbean
Bayer (1957, 1959, 1961); Cairns, Hartog, and Ameson (1986); Deichmann (1936a, 1936b);
Fowler (1888); Kaplan (1982, 1988); Keller et al. (1975); Pasternak (1975a); Sanchez (1994);
Voss (1976).

Worldwide
Bayer (1956); Kiikenthal (1915); Williams (1995a, 1997e, 1997f).

SUBJECT INDEX

NOTE: The largest percentage, approximately 37%, of the citations listed pertain to
taxonomy and geographic records (see Fig. 1).

Anatomy (see Morphology and Ultrastructure)

Behavior

P. A. V. Anderson (1976); P. A. V. Anderson and Case (1975); Buisson (1974, 1976, 1980,
1988); Darwin (1860); Couet (1979); Dickinson (1978); Hoare and Wilson (1977); Kastendiek
(1975a, 1975b, 1976); Lancaster (1601 ); Langton et al. (1990); Mori (all citations); Mori and Ondo
(1957); Mori and Tafase (1973); Pantin (1950); Pavans de Ceccatty and Buisson (1965); Takada and
Mori (1956, 1957).

Bibliography
Bayer (1981a, 1996); Hickson (1916); Kiikenthal (1915); D. W. Thompson (1885); Williams
(1990).

Biography (Regarding Authors of Pennatulacean Research)
Boeseman (1973); Forest (1996); Fransen et al. (1997); Gardiner (1940); Holthuis (1993, 1995);
Smit (1979); Zimmer (1925).

Bioluminescence

Agassiz (1850); Aldrovandi (1642, 1648); Anctil et al. (1982); J. M. Anderson and Cormier
(1978); J. M. Anderson et al. (1974, 1978); P. A. V. Anderson and Case (1975); Awad and Anctil
(1993a, 1993b); Batie (1972); C. Bauhin (1620,1671); J. Bauhin (1650-51); Bilhaut (1975a, 1975b);
Blainville (1834); Boussuet (1558); Buck (1973); Chiaje (1827); Charbonneau (1981); Cormier
(1978); Davenport and Nicol (1956); DeLuca et al. (1976); Dittrich (1888); Ehrenberg (1834c); Ellis
(1764); Forbes (1847); Forbes and Goodsir (1851); Germain and Anctil (1988); Gesner (1555,1558);
Grant (1827, 1829); Grober (1990a, 1990b); Hart et al. (1979); Harvey (1917, 1920, 1940, 1952);
Hastings (1968, 1983); Hastings and Morin (1969); Herdman (1913a); Herring (1978, 1991); Hori
and Cormier (1973); Hori et al. (1972, 1973); Imperato (1599); Korotneff(1887); Kreiss and Cormier
(1967); Krukenberg (1887,1888); Mangold (1910); N. B. Marshall (1979); Matern (1984); Matthews
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OTHER FIELDS

BIOCHEMISTRY & NATURAL PRODUCTS TAXONOMY & GEOGRAPHIC RECORDS

MORPHOLOGY & ULTRASTRUCTURE

ECOLOGY & BIOTIC INTERACTIONS

PHYSIOLOGY & CELL BIOLOGY Vv /

GENERAL NATURAL HISTORY & BIOLOGY

BIOLUMINESCENCE

FIGURE 1. Quantitative analysis ofthe literature by field o f study.

et al. (1977); Morin (1974, 1976, 1998); Nealson et al. (1986); Nicol (1955a, 1955b, 1955¢c, 1958);
Panceri (1871b, 1871c, 1872a, 1872b, 1872c); Parker (1920c); Péron (1804); Pratje (1923); Rapp
(1827); Royal Society (1870); Satterlie and Case (1979); Shaw (1838-46); Shimomura and Johnson
(1975, 1979); Soares and Sawaia (1975); Spallanzani (1784, 1796); Spurlock and Cormier (1975);
Tilesius von Tilenau (1819); Titschack (1965, 1966); Tizard et al. (1885); Wampler et al. (1971,
1973); Ward (1979); Ward and Cormier (1978a, 1978b); Williams (1990); Wyville Thomson (1874).

Corals (Pre-Linnean General Natural History)
Boccone (1670); Marsigli (1725); Peyssonnel (1753); Rondelet (1554-1555); Woodward (1695).

Ecology and Biotic Interactions

P. K. Anderson (1989); Atkinson (1989); Bertsch (1968, 1982); Best (1988); Birkeland (1969,
1971, 1974); Brafield (1969); Creed and Coull (1984); Davis (1978); Davis et al. (1982); Dawydoff
(1930, 1938); Day (1974a); Dube and Ball (1971); Fager (1968); Fujita and Ohta (1988); ); Gili et al.
(1987); Gilluly (1970); Gosliner et al. (1996); Hornell (1922); Howson and Davies (1991); Humes
(1978); Jones (1960); Kastendiek (1975a, 1975b, 1976, 1982); Lam et al. (1982); Laubier (1972);
Magnus (1966); Mariscal and Bigger (1977); McDonald and Nybakken (1978); Miyajima (1897,
1900); Mori (all citations); Mori and Ondo (1957); Mori and Tafase (1973); Nakasone and Yu (1987);
Okutani (1969); Ramesh et al. (1985); Rittschof et al. (1986, 1988); Rowe (1971); Sankolli and
Neelakantan (1971); Shepherd (1983); Shimek (1998); Short and Trower (1986); Standing et al.
(1984); Thompson et al. (1988); Tyler et al. (1995).
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General Natural History and General Biology

Alcock (1902); Alien (1969); Arculeo et al. (1990); Amdt (1912); R. D. Bames (1987); R. S. K.
Barnes et al. (1988); Bayer (1973, 1981a); Bayer et al. (1983); Bayer and Owre (1968); Bellomy
(1974); Bourne (1900); Branch et al. (1994); Brusca and Brusca (1990); Colin and Ameson (1995);
Coleman and Teague (1973); Cooke (1889); Dakin (1953); Dalyell (1848); Darwin (1860); Delage
and Hérouard (1901); Donovan (1995); Dunn (1982); Faulkner and Chesher( 1979); Fossa and Nilsen
(1995); Frische (1991); Gage and Tyler (1991); Gesner (1565); Hadi (1994); Hardy (1967); Gosliner
et al. (1996); Gotshall (1987, 1994); Gotshall and Laurent (1979); Gravier (1912b); Haeckel (1904);
Hardy (1965, 1967); Heezen and Hollister (1971); Hickson (1906, 1909, 1930b); Huxlely (1907);
Hyman (1940); Johnson and Snook (1935); Kaplan (1982, 1988);Kerstitch (1989); Koren and
Danielssen (1877); Kozloff (1974, 1983, 1987, 1990); Kiikenthal (1923-1925); Lancaster (1601);
Luther and Fiedler (1961); Lutz (1986); Lydekker (no date); MacGinitie (1938); MacGinitie and
MacGinitie (1968); N.B. Marshall (1979); W. P. Marshall (1895); Mather and Bennet (1993);
Meglitsch (1972); Milne and Milne (no date); Milne Edwards and Haime (1857); Ming (1993);
Modeer(1786); H. B. Moore (1937); Moseley (1872); Moss (1878); Mylius (1753, 1754); Nordgaard
(1905); Omori (1991); Pearse et al. (1987); Philippi (1835); Pimentel (1967); Ricketts et al. (1985);
Riedl (1963); Ricketts et al. (1985); Rondelet (1554-1555); Rumphius (1705); Schechter (1959);
Schomann(1949); Schuhmacher and Hinterkircheri 1996); Sclater(1872, 1873); Smith(1964); Smith
and Carlton (1975); Sphon (1964); Sprung and Delbeek (1997); Thurston (1890); Tilesius (1812);
Tizard et al. (1885); Tixier-Durivault (1987); A. Trembley (1744); Tyler and Zibrowius (1992);
Utinomi (1956a, 1964); Voss (1976); Wilkins and Birkholz (1986); Williams (1986, 1993a, 1995a,
1997¢); Wyville Thomson (1874); Zim and Ingle (1955).

Histology
Hasama (1944); Kolliker (1865); Korotneff (1887); Lyke (1965); Niedermeyer (1913, 1914);
Titschack (1970).

History of Science (Regarding Coelenterates and/or Sea Pens)
Agassiz (1860); Bayer (1981a); Hickson (1916); Hyman (1940); Shapiro and Ramsdell ( 1965);
Williams (1993b, 1995a, 1997c¢).

Molecular Biology and Genetics
Lorenz et al. (1991).

Morphology and Ultrastructure

Alonso (1979); Beklemishev (1969a, 1969b); Buisson (1970); Buisson and Franc (1969); Bujor
(1901); Chia and Crawford (1977); Crawford and Chia (1974); Bullough (1950); Dunkelberger and
Watabe(1972, 1974); Fautin and Mariscal (1991); S. Franc (1979); S. Franc etal. (1971, 1974, 1985);
Franzén (1967); Germain and Anctil (1988); Hickson (1883); Ivester and Dunkelberger (1971);
Jungersen (1888a, 1888b); Koch (1878, 1889, 1890); Kolliker (1865, 1871b, 1872, 1874); Korotneff
(1887); Ledger and Franc (1978); Lenhoffet al. (1971); Lightbown (1918); Lyke (1965); Mariscal
(1974, 1979); Mariscal and Bigger (1977); Marks et al. (1949); Niedermeyer (1911, 1912); Panceri
(1870); Parker (1919); Roule (1907); Satterlie et al. (1976); Shapeero (1969); Spurlock and Cormier
(1975); Titschack (1966, 1968,1970); P. Trembley (1941, 1942); Watabeand Dunkelberger (1979);
Wilbur (1976); Wilson (1884).

Natural Products Chemistry, Biochemistry, and Toxicology
Anctil (1987, 1989a, 1989b); Anctil et al. (1982, 1984, 1991); J. M. Anderson and Cormier
(1978); J. M. Anderson et al. (1974, 1978); P. A. V. Anderson (1976); Awad and Anctil (1993a,
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1993b); Bemheimer and Arigad (1981); Bullock (1970); Charbonneau (1981); Clastres et al. (1984);
Coan and Travis (1970); Datta et al. (1990); DeLuca et al. (1976); Fu et al. (in press); Goswami et al.
(1995); Grimmelikhuijzen and Groeger(1987); Grimmelikhuijzen etal. (1987); Harmon etal. (1984);
Hart et al. (1979); Hori and Cormier (1973); Hori et al. (1972, 1973); Huang and Mir (1972); Jones
et al. (1979); Karkhanis and Cormier (1971 ); Keifer et al. (1986); Kittredge et al. (1962); Kreiss and
Cormier (1967); Morin (1976); Kumar et al. (1990); Lorenz et al. (1991); Mackie (1987); Pani and
Anctil (1994); Shapeero (1969); Shimomura and Johnson (1975, 1979); Standing et al. (1984);
Thompson etal. (1988); Tillet-Barret etal. (1992); Vanderah and Djerassi (1977); Vidal etal. (1992);
Waele et al. (1987); Wampler et al. (1971); Wekell (1974, 1978); Wratten et ai. (1977a, 1977b).

Paleontology (Mesozoic and Cenozoic Fossil Taxa)

Andrée (1912); Angelis (1895?); Baluk and Pisera (1984); Bayer (1955a, 1955b, 1956); Bradley
(1980, 1981); Branco (1885); Chapman and Crespin (1928); Davis (1936); Fowler (1911); Freeh
(1890); Gabb (1859, 1861); Gregorio (1890); Hamilton (1958); Hantzschel (1958); Howell (1947);
Kolosvary (1949); Kuhn (1949); Malaroda (1951); Malecki (1982); Milne Edwards and Haime
(1850); Morton (1830, 1834); R. C. Moore (1956); Nelli (1903); Nielsen (1914); Shapiro and
Ramsdell (1965); Roemer (1880); Squires (1958); Strand (1928); Traub (1938); P. Trembley (1941,
1942); Valenciennes (1850); Vincent (1893); Voigt (1958); Yabe and Sugiyama (1937).

Paleontology (Vendian Frondlike Fossil Taxa)

Arthur (1997); Bergstrom (1989, 1991); Buss and Seilacher (1994); Conway Morris (1991,
1993); Deng and Chen (1981); Dzik (1991); Fedonkin (1992,1996); Glaessner (1958a, 1958b, 1959,
1961,1984); Glaessner and Daily (1959); Glaessner and Wade (1966); Jenkins (1985, 1992); Jenkins
and Gehling (1978); Lewin (1984); Liu (1981, 1983); Richter (1955); Runnegar (1992); Seilacher
(1989); Simonetta and Conway Morris (1991); Weiguo (1986); Williams (1995b, 1997c, 1997d);
Wright (1997).

Photography (Color Photographs of Living Sea Pens)

Allen and Steen (1994); Branch et ai. (1994); Colin and Ameson (1995); Faulkner and Chesher
(1979); Gosliner et al. (1996); Fossa and Nilsen (1995); Gotshall (1987,1994); Gotshall and Laurent
(1979); Kerstitch (1989); Ming (1993); Nishimura (1992); Schumacher and Hinterkircher (1996);
Shimek (1998); Sprung and Delbeek (1997); Weinberg (1996); Williams (1990, 1996); Wilkins and
Birkholz (1986).

Phylogeny, *Cladistics, Evolution, and Biogeography

Altuna-Prados (1994); Bergstrom (1989, 1991 ); Bourne (1900); Broch (1913b); Conway Morris
(1991); Grasshoff (1973, 1991); Hickson (1916, 1930b); Kinoshita (1912); Koch (1878); Kolliker
(1869-72, 1872, 1880); Kiikenthal (1912b, 1914, 1915a, 1921); Kiikenthal and Broch (1910, 1911);
A. M. Marshall (1883b); Niedermeyer (1913); Patterson (1986); Williams (1992, *1993b, 1995a,
*1995b, *1995d, 1997a, 1997b, *1997¢c, 1997d, 1997¢).

Physiology and Cell Biology

Anctil (1987, 1989a, 1989b); Anctil et al. (1982, 1984, 1991); J. M. Anderson and Cormier
(1978); J. M. Anderson et al. (1974); P. A. V. Anderson (1976); P. A. V. Anderson and Case (1975);
Awad and Anctil (1993a, 1993b); Bilhaut and Pavans de Ceccatty (1971a, 1971b); Brafield (1969);
Brafield and Chapman (1967); Case and Morin (1966); Chapman (1972); Child (1951); Buck and
Hanson (1967); Buisson (1964, 1969, 1971a, 1971b, 1973, 1976, 1979, 1988); Carlgren (1940);
Charbonneau (1981); Crawford and Chia (1974); Dickinson (1978); J. M. Franc (1979); S. Franc
(1970,1973,1979,1980); Hagiwataetal. (1981); Honjo (1940); Imafuku(1973,1975,1976); Ivester
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(1977); Korotneff(1887); Krukenberg (1887); Ledger and Franc (1978); A. R. Moore (1926); Mori
(all citations); Mori and Ondo (1957); Mori and Tanase (1973); Musgrave (1909); Nicol (1955b,
1955¢); Parker (1920a, 1920b); Pavans de Ceccatty and Buisson (1964a, 1964b, 1965); Pavans de
Ceccatty et al. (1963); Pratt (1909); Satterlie et al. (1976, 1980); Senut and Franc (1985); Takada and
Mori (1956,1957); Titschack (1965, 1966, 1968, 1970); Umbriaco et al. (1990); Waele et al. (1987).

Polymorphism, Phenotypic Variability, and Biodiversity
Hickson (1903b, 1903c); Human (1973); Jaworski (1939); A. M. Marshall (1883); Pasternak
(1989); Williams (1992, 1993b, 1997b).

Quoted Passages

Agassiz (1860); Harvey (1952); Hyman (1940); Lankaster (1601); N. B. Marshall (1979); Péron
(1804); C. W. Thomson (1874); Shapiro and Ramsdell (1965) quoted under Gregorio ( 1890); Tizard
et al. (1885), Williams (1993b).

Reproductive and Developmental Biology (including Growth Stages and Regeneration)

Birkeland (1969,1971 ); Chia and Crawford (1973); Dalyell (1839); Delage and Hérouard (1901 );
Eckelbargeretal. (1998); Franzén (1967); Jungersen (1888a, 1888b); Korschelt (1936); Lacaze-Duth-
iers (1865, 1887); Mori and Tanase (1973); Roule (1932); Satterlie and Case (1979); Strathmann
(1988); Tarent and Tarent (1980); Torrey(1901); Tyleretal.(1995); Willemoes-Suhm( 1875); Wilson
(1880, 1881, 1882a, 1882b, 1883b, 1903).

Taxonomy, Distributional and Bathymetric Records

Abei (1963); Acuiia and Zamponi (1992); Alder (1861, 1862, 1863, 1867); Allen (1969);
Anonymous (1898); Arculeo et al. (1990); Arndt (1912); Asbomsen (1856); Atiya (1994); Atkinson
(1989); Balss (1909, 1910, 1911); Barattini and Ureta (1960); Barreira y Castro (1990); Batie (1972);
Bayer (1955b, 1956, 1957, 1959, 1961); Bayer and Grasshoff (1997); Belcik (1977); Belem and
Alvarenga (1973); Belyaev (1972); Benham (1906, 1907); Boone (1933, 1938); Branch et al. (1994);
Branch and Williams (1993); Broch (all citations); Buchanan (1955); Cairns, Hartog, and Ameson
(1986); Carpine and Grasshoff (1985); Castro (1981); Colin and Ameson (1995); Costa Soares
(1979); Cuvier (1797, 1800); Dana (1846); Danielssen and Koren (1884); Dawson (1966); Deich-
mann (1936a, 1936b, 1941); Ehrenberg (1834a, 1834b); Ellis and Solander (1786); Erhardt and
Moosleitner (1995); Fautin et al. (1987); Fowler (1888,1894); Fu etal. (in press); Gabb (1862, 1864);
Gili (1986); Gili and Pagés (1987); Gosliner etal. (1996); Gotshall (1987,1994); Gotshall and Laurent
(1979); Grasshoff (all citations); Gravenhorst (1821); Gravier (all citations); Gray (all citations);
Hartman (1960); Herklots (1858, 1863); Hickson (1890, 1894, 1900,1903a, 1904,1905,1907, 1911,
1914,1916, 1921, 1922, 1930a, 1936, 1937, 1940); Hoare and Wilson (1977); Hochberg and
Ljubenkov (1998); Hondt (1984a, 1984b); Hubrecht (1885); Imahara (1991); Jahn (1970); Johnston
(1847); Jungersen (1904, 1905, 1907, 1915, 1917); Kolliker (all citations); Koo (1935, 1940); Koren
and Danielssen (1847, 1856, 1874, 1877, 1883, 1884); Kiikenthal (all citations); Kramp (1932, 1933,
1950); Kumano (1937); Lacaze-Duthiers (1891); Lamarck (1816, 1836); Langton et al. (1990);
Lepechin (1781); Leuckart (1841); Leunis (1886); Light (1921); Lindahl (1874a, 1874b, 1874c);
Linnaeus (1758, 1767); Lopez-Gonzalez et al. (in press); Madsen (1948); Manuel (1981); A. M.
Marshall (1883b); A. M. Marshall and Fowler (1888); A. M. Marshall and Marshall (1882); May
(1899, 1900); Milne Edwards and Haime (1850, 1857); Molander (1929); Moroff (1902a, 1902b);
O.F. Miiller (1776); F. Miiller (1866); Naumov (1955); Nobre( 1931); Norman (1867); Nutting (1908,
1909, 1912); Pallas (1766, 1787); Panceri (1871a); Pasternak (all citations); Pax (1936); Pax and
Miiller (1955b, 1955c, 1962); Pérez (1996); Pfeffer (1886); Poche (1914, 1915a, 1915b); Quoy and
Gaimard (1827); Rho and Song(1976, 1977); Richiardi (1869); Richmond (1997); Ridley (1883);
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Riedl (1963, 1983); Riveros Zunica (1948); Robertson (1887); Rossi (1971); Roule (1905, 1906,
1908); Sachs (1913); Sars (1846,1851); M. Schultze (1871); F. E. Schulze (1875); Simpson (1905);
Steams (1873a, 1873b, 1873c, 1874, 1882, 1883); Stephens (1909); Stiasny (1937, 1938); Stimpson
(1855); Studer (all citations); J. A. Thomson (1905,1927); J. A. Thomson and Crane (1909a, 1909b);
J. A. Thomson and Henderson (1905a, 1905b, 1906a, 1906b); J. A. Thomson and Mackinnon (1911);
J. A. Thomson and Rennet (1927, 1931); J. A. Thomson and Ritchie (1906); J. A. Thomson and
Simpson (1909); J. S. Thomson (1915, 1917, 1924); Tilesius (1826); Tixier-Durivault (all citations);
Tixier-Durivault and Hondt (1974a, 1974b); Tixier-Durivault and Lafargue (1968); Utinomi (all
citations); Utinomi and Shepherd (1982); Vafidis and Koukouras (1991); Van Soest (1977); Verrili
(all citations); Waterman (1950); Williams (all citations); Wiktor (1974); Yashnov (1948); Zamponi
and Pérez (1995a, 1995b,1996); Zamponi et al. (1997); Zuiiiga (1948).
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Calédonien, 2. Etude structurale de trois nouveaux diterpenes isoles du pennatulaire Pteroeides laboutei.
Journal of Natural Products 47(1): 155-161. [Pteroeides laboutei, lipid and fatty acid content, New
Caledonia.]

Clastres, A., P. Laboute, A. Ahond, C. Poupat, and P. Potier. 1984. Invertébrés marins du lagon
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Craw ford, B.J. and F.-S. Chia. 1974. Fine structure ofthe mucous cell in the sea pen, Ptilosarcus guerneyi,
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Oceanographic Expeditions 1925—1926. Bulletin ofthe Bingham Oceanographic Collection, New Haven
5(3): 1. [Stylatula antillarum, Stylatula elongata, Stylatula brasiliensis, Stylatula gracilis, Stylatula
darwini, Umbellula guntheri.]

------------ . 1936b. The Alcyonaria of the western part of the Atlantic Ocean. Memoirs of the Museum of
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Ptilosarcus sinuosus, Ptilosarcus grayi. Renilla miilleri, R. reniformis forma typica, Renilla reniformis
forma amelieana. Renilla kollikeri, Scleroptilum grandiflorum, Scleroptilum gracile, Stylatula elegans,
Stylatula brasiliensis, Stylatula darwini, Stylatula antillarum, Umbellula giintheri, Umbellula lindahlii,
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DE W aele, J.-P. et al. (See W aele, J.-P. de et al.)
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D ollfus, R. 1938 (or 1939). Sur un octocoralliaire du genre Cavernularia, commun sur les fonds cotiers de
I’Atlantique Marocain. Travaux de la Station zoologique de Wimereux 13:243-265. [Cavernulariapusilla.]

Doderlein, L. 1902. Ueber die Beziehungen nahe verwandter Tierformen zu einander. Zeitschrift fiir Morpholo-
gie und Anthropologiec Bd. 4:394.

Donovan, P. 1995. Sea pens. Tropical Fish Hobbyist 43(7):52, 54—57, 60, 62.

Dube, M. A. and E. Ball. 1971. Desmarrestia sp. associated with the sea pen Ptilosarcus gurneyi (Gray).
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Eisen, G. 1876. Bidrag till Kdnnedomen om Pennatulid-sligtet Renilla. Bihang tili Kongi. Svenska vetenskaps-
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Ellis, J. and D. Solander. 1786. The natural history of many curious and uncommon zoophytes, collected
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Fischer. P. 1889. Note sur le Pavonaria quadranularis et sur les Pennatulides des cotes de France. Bulletin de
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brosius Arnold Willem Hubrecht, Willy Kiikenthal, and Henri Milne Edwards, including portraits of all
except Hickson.]

FranzEN, A. 1967. Remarks on spermiogenesis and morphology ofthe spermatozoon among the lower Metazoa.
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------------ . 1861. Synopsis of the Mollusca ofthe Cretaceous formations, including the geographical and strati-
graphical range and synonymy. Proceedings ofthe American Philosophical Society 8:57—257. [The extinct
seapen Graphularia ambigua listed by Gabb as Belemnites ambiguus', see Shapiro and Ramsdell (1965:2).]

------------ . 1862. Description of two new species of Pennatulidae from the Pacific coast of the United States.
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Gili, J. M., J. D. Ros, and F. Pages. 1987. Types ofbottoms and benthic Cnidaria from the trawling grounds
(littoral and bathyal) off Catalonia (NE Spain). Vie et Milieu 37(2):85—98. [Ecology: Cavernulariapusilla,
Funiculina quadrangularis, Kophobelemnon stelliferum, Pennatula phosphorea, Pteroeides griseum.
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resembling sea pens.]
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aculeata; and fossil organisms resembling sea pens, Rangea arborea and Charnia.]

, 1984. The dawn of animal life— a biohistorical study. Cambridge University Press, London. 244 pp.
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arborea. Pteridium cf. simplex.]

Godfrey, F. K. 1943. Sea-Pens. The South Australian Naturalist, Adelaide 21 (2): 13—15. [Sarcophyllum
grande.]
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Journal of Pharmacological Sciences 60:1620-22.

HUBRECHT,A. A. W. 1885. On a new pennatulid from the Japanese Sea. Proceedings ofthe Zoological Society
of London 1885:512—518. [Abstract in J. R. Microscopical Society [2]6:81; new genus and species
Echinoptilum macintoshii.]

Human, V. L. 1973. Albinism in three species of marine invertebrates from southern California. California Fish
and Game 59:89-92. [Renilla koellikeri.]

HuMEs, A. G. 1978. Lichomolgid copepods (Cyclopoida), with two new species of Doridicola, from sea pens
(Pennatulacea) in Madagascar. Transactions of the American Microscopical Society 97(4):524-539.
[Virgulariajuncea and Pteroeides oblongum', associations with crustaceans, Malagasy Republic.]

HutTtoN, F. W., ed. 1904. Index faunae Novae Zealandiae. Dulau and Co., London. 372 pp. [Virgularia
gracillima, Protocaulon molle, Leptoptilum gracile.]

HuxLEY,T. H. 1907. A manual ofthe anatomy ofinvertebrated animals. D. Appleton and Company, New York.
596 pp. [Octocorals, pp. 143—145; Veretillum, Pennatula, Virgularia.]

HymAaN,L. H. 1940. The Invertebrates, Vol. 1: Protozoa through Ctenophora. McGraw-Hill, New York. 726 pp.
[Pennatulacean biology, pp. 557—565; quoted passage in Historical Account— The Early to Mid-Twentieth
Century, above.]

IMAFUKU, M. 1973. On some physiological aspects in the daily rhythmic activity of the sea-pen, Cavernularia
obesa Valenciennes. Publications ofthe Seto Marine Biological Laboratory 20:431-454.

-=--=---—-- . 1975, Peristalsis in the monopolypid stage ofthe sea-pen Cavernularia obesa Valenciennes. Publica-
tions ofthe Seto Marine Biological Laboratory 22( 1-4): 195—2216.

------------ . 1976. On the mechnism of the activity rhythm of the sea-pen, Cavernularia obesa Valenciennes.
Publications of the Seto Marine Biological Laboratory 23(1—2): 1—17.

------------ . 1980. Activity rhythm ofthe sea-pen, Cavernularia obesa Valenciennes, under temperature and light
cycles. Publications ofthe Seto Marine Biological Laboratory 25(1—4): 119—130.

Imahara, Y. 1991. Report on the Octocorallia from the Ryukyu Islands ofJapan. Bull. Inst. Oceanic Research
and Development, Tokai Univ. (1991)11/12:59-94. [Cavernulina orientalis, Sclerobelemnon burgeri,
Virgularia rumphii, Struthiopteron caledonican.]

IMPERATO, F. 1599. Dell’historia natvrale, di Ferrante Imperata . .. libri XX VIII, nella qvale ordinatamente se

tratta della diuersa condition di miniero, e pietre. Con alcune historie di piante, & animali; sin ’hora non
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date in luce .... C. Vitale, Napoli. 791 pp. [Also published in 1672, Presso Combi and La Nou, Venetia
696 pp.; pennatulacean bioluminescence.]

IVESTER, M. S. 1977. Nematocyst differentiation in the anthozoan Renilla reniformis (Pallas). Transactions of
the American Microscopical Society 96(2):238-—247.

IVESTER, S. AND D. DUNKELBERGER. 1971. Ultrastructure of the autozooid ofthe sea pansy, Renilla reniformia
(Pallas). American Zoologist 11:695-696.

JAHN, W. 1970. Umbellulidae distribution in the Atlantic. Nature, London 225:1068—1069. [Umbellula.]

JawoRrskl, E. 1939. Geographische Rassen und Standortsmodifikationen bei Seefedem. Thalassia 3(7): 1-24.
[Pennatula phosphorea var. rubella, Pennatula phosphorea var. variegata forma typica, Pennatula
phosphorea var. candida, Pennatula phosphorea var. californica, Pennatula phosphorea var. longispi-
nosa.]

JENKINS, R.J. F. 1985. The enigmatic Ediacaran (Precambrian) genus Rangea and related forms. Paleobiology
11(3):336-—355. [Taxonomic position of Precambrian fossils that resemble sea pens, placed in order
Rangeomorpha.]

———————————— . 1992. Functional and ecological aspects ofEdiacaran assemblages. /n Lipps, Origin and early evolution
ofthe Metazoa, Vol. 10: Topics in Geobiology, J. H. and P. W. Signor, eds. Plenum Press, New York. 570
pp. [Precambrian Vendian fossils resembling pennatulaceans.]

JENKINS,R. J. F.ANDJ. G.GEHLING. 1978. Areview ofthe frond-like fossilsofthe Ediacara assemblage. Records
ofthe South Australian Museum 17:347-359. [Precambrian Vendian fossils resembling pennatulaceans.]

JOHNSON, M. E. AND H. J. SNooK. 1935. Seashore animals ofthe Pacific Coast. MacMillan Co., New York, 659
pp. [Pennatulacea, pp. 89—94; Ptilosarcus quadrangularis, Renilla amethystina, Stylatula elongata, Sty-
latula gracile.]

JOHNSTON, G. 1847. A history of the British zoophytes, 2nd ed. 2 vols. John van Voorst, Paternoster Row,
London. 488 pp. [Virgularia mirabilis, Pavonaria quadrangularis, Pennatula phosphorea, Virgularia
mirabilis, Pavonaria quadrangularis.]

JONES, S. 1960. Note on animal associations. I. A porcellanid crab on the sea pen, Pteroeides esperi Herklots.
Journal of the Marine Biological Association of India 1(2):(for 1959):178—179. [Ecological interaction:
decapod crustacean and sea pen.]

JoNEs, H. P, J. C. MATTHEWS, AND M. J. CORMIER. 1979. Isolation and characterization of Ca++ -dependent
modulator protein from the marine invertebrate Renilla reniformis. Biochemistry 18(1):55—60. [Renilla-,
enzymes; activator; modulator protein.]

JUNGERSEN, H. F. E. 1888a. Om Bygningen og Udviklingen afKolonien hos Pennatula phosphorea. Videnska-
belige Meddelelser fra den Naturhistoriske forening i Kjabenhavn for Aaret 1888, 40:154—181.

------------ . 1888b. Uber Bau und Entwicklung der Kolonie von Pennatula phosphorea L. Zeitschrift fiir wissen-
schaftliche Zoologie 47:626-649.

------------ . 1904. Pennatulida. Danish Ingolf-Expedition 5(1):1-95. [Taxonomie descriptions: Halipteris christii

p. 45 Faroe Islands, Pavonaria finmarchica p. 39 Iceland, Protoptilum denticulatum p. 59, Protoptilum

carpenteri p. 51, Protoptilum thomsoni p. 55, Pennatula aculeata p. 11, Pennatula prolifera p. 18,

Virgularia cladiscus p. 79, Virgularia tuberculata p. 33, Umbellula lindahlii p. 75, Umbellula encrinus

p- 79.]

----. 1905. Some results from the Ingolf Expeditions. Oversigt over det Kongeligh Danske videnskabemes

Selskab forhandlinger 2:127-135. [Pennatula aculeata.]

———————————— . 1907. Pennatulida. Expedition Antarctique Belge, Rapports Scientifiques: Zoologie. 12 pp. [Umbellula

carpenteri.]

. 1915. Alcyonaria, Antipatharia og Madreporaria. Conspectus Faunae Groenlandicae. M eddelelser om
Gronland 23:1156-1212.

. 1917. The Alcyonaria of East Greenland. Medd. Grfnl. 43(18):485—503. (also published separately as
Danmark Exp. til Gronlands Nordostkyst 1906—1908 3(18):487—503). [Umbellula encrinus, Virgularia
affinis.]

KapLAN, E. N. 1982. A field guide to coral reefs, Caribbean and Florida— Peterson field guide series. Houghton
Mifflin Company, Boston. 289 pp. [Octocorals, pp. 86-95 including Renilla.]

------------ . 1988. A field guide to southeastern and Caribbean seashores— Cape Hatteras to the GulfCoast, Florida,
and the Caribbean— Peterson field guide series. Houghton M ifflin Company, Boston. 425 pp. [Octocorals,
pp. 210-211 including Renilla reniformis and Renilla muelleri.]
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KARKHANIS, Y. D. AND M. J. CorRMIER. 1971. Isolation and properties of Renilla reniformis luciferase, a low
molecular weight energy conversion enzyme. Biochemistry 10:317—326.

KASTENDIEK, J. 1975a. The behavior, distribution, and predatory-prey interactions of Renilla kollikeri. Ph. D.
dissertation, Zoology, University of California, Los Angeles, 235 pp.

------------ . 1975b. The role ofbehaviour and interspecific interactons in determining the distribution and abundance
of Renilla kollikeri Pfeffer, a member of a subtidal sand bottom community. Dissertation Abstracts
International (B)36(6):2604—2605 [Abstract only.]

------------ . 1976. Behavior ofthe seapansy Renilla kollikeri Pfeffer (Coelenterata: Pennatulacea) and its influence
on the distribution and biological interactions of the species. Biological Bulletin ofthe Marine Biological
Laboratory Woods Hole 151(3):518-537.

------------ . 1982. Factors determining the distribution ofthe sea pansy Renilla kollikeri, in a subtidal sand-bottom
habitat. Oecologia 52(3):340-347. [Population density and vertical distribution; influencing biological and
physical factors, northern Pacific]

KEIFER, P. A., K. L. RINEHART JR., AND I. R. HOOPER. 1986. Renillafoulins, antifouling diterpenes from the sea
pansy Renilla reniformis (Octocorallia). Journal of Organic Chemistry 51(23):4450-4454.

KELLER,N. B., F. A. PASTERNAK,AND D. V.NAuMoOV. 1975. Bottom deep-sea Coelenterata from the Caribbean
Seaand GulfofMexico (from material from the 14th expedition ofthe ‘Akademik Kurchatov’). /n Scientific
studies Caribbean Sea, GulfofMexico and adjacent waters. Transactions ofthe P. P. Shirshov Institute of
Oceanology (Trudy Instituia okeanologii im. P.P. Shirshova) 100:147—159. [In Russian with English
summary.]

KERSTITCH, A. 1989. Sea of Cortez marine invertebrates— a guide for the Pacific Coast, Mexico to Ecuador. Sea
Challengers, Monterey. 114 pp. [Octocorals, pp. 29-30; Ptilosarcus undulatus, Stylatula elongata.}
KiLias, R. 1993. Stamm Cnidaria— Nesseltiere. Pp. 115219 in Urania Tierreich. Wirbellose 1 (Protozoa bis

Echiurida). Urania, Leipzig. 666 pp. [Umbellula.]

KINOsHITA, K. 1912. Hasshasango-rui no keitohassei oyobi sono bunrui (Phylogeny and classification of
Alcyonaria). Dobutsugaku zasshi, Tokyo 24:433—441.

KITTREDGE,J. S.,D. G. SIMONSON,E. ROBERTS, AND B. JELINEK. 1962. Free amino acids ofmarine invertebrates.
Pp. 176-186 in Amino acid pools: distribution, formation and function of free amino acids, J. T. Holden,
ed. Elsevier, Amsterdam. 815 pp. [Renilla.]

KNER, R. 1858. Uber Virgularia multiflora, n. sp. aus der Familie der Seefedem, Pennatulina. Verhandlungen
der Kaiserlich-Koniglichen Zoologisch-Botanischen Gesellschaft 1858:295—298.

KocH, G. VoN. 1878. Notiz iiber die Zooide von Pennatula. Zoologischer Anzeiger 1:103—104.

------------ . 1889. Kleinere Mittheilungen iiber Anthozoen. 1. Zwei Entwicklungsstadien von Pteroides spinulosus.
Morphologisches Jahrbuch 15: 646-649.

———————————— . 1890. Kleinere Mittheilungen iiber Anthozoen. 2. Terminalpolyp und zooid bei Pennatula und
Pteroides. -3. Einstiilpung der Tentakel bei Rhizoxenia rosea und Asteroides.calycularis. Morphologisches
Jahrbuch 16: 396-400.

KOLLIKER, R. A. Von. 1865. Icones histiologicae oder Atlas der vergleichenden Gewebelehre. Zweite Abthei-
lung. Der feinere Bau derhdheren Thiere. Erstes Heft. Die Bindesubstanz der Coelenteraten. Leipzig, Verlag
von Wilhelm Engelmann: 87—181. [Reviewed by Verrili, 1866.]

------------ . 1869-72. Anatomisch-Systematische Beschreibung der Alcyonararien. Erste Abtheilung. Die Pen-
natuliden. Abhandlungen von der Senckenbergischen naturforschenden Gesellschaft 7:111-255;487-602;
8:85—275 [Also issued in 1872 with consecutive pagination, 1-485; Acanthoptilum pourtalesi, Acanthop-
tilum agassizi,Argentella, Bathyptilum carpenteri, Cavernularia obesa, Cavernularia defilippii, Cavernu-
laria elegans, Cavernularia glans. Cavernularia haimii, Cavernularia Iluetkeni, Cavernularia
valenciennesi, Clavella australasiae, Crinillum seidenburgi, Crispella, Godeffroyia gen. nov. elegans sp.
nov., p. 116 Siam; Kophobelemnon burgeri, Kophobelemnon clavatum, Kophobelemnon leuckarti, Ko-
phobelemnon stelliferum, Leioptilum Gray, char, emend., p. 139; Leioptilum undulatum = Ptilosarcus
sinuosus, Lituariaphalloides, Pennatulaphosphorea var. lancifolia, Pennatula mollis, Pennatula targionii,
Policella manillensis, Policella australis, Protoptilum carpenteri, Protoptilum smithi, Protoptilum thom -
soni, Leioptilum grayi, Pteroeides speciosum, p. 54 locality unknown; Pteroeides nigrum,p. 56 locality
unknown; Pteroeides hartingii, p. 58 locality unknown; Pteroeides lacazii spinosum; p. 60 Australia;
Pteroeides lacazii molle, p. 60 Sumatra; Pteroeides multiradiatum, p. 63 Penang; Pteroeides schlegelii, p.

65 Japan; Pteroeides hystrix, p. 72 locality unknown; Pteroeides longepinnatum, p. 74 locality unknown;
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Pteroeides caledonican, p. 75 New Caledonia; Pteroeides diibenii,p. 77 Mozambique; Pteroeides gracile,
p. 77 Philippines; Pteroeides brachycaulon, p.78 Philippines; Pteroeides breve, p. 78 Philippines;
Pteroeides pellucidum, p. 80 Philippines; Pteroeides martillense, p. 81 Philippines; Pteroeides brevira-
diatum, p. 82 Indian Ocean; Pteroeides tenerum, p. 84 locality unknown; Pteroeides flavidum, p. 85 Java;
Pteroeidesferrugineum, p. 86 Java; Pteroeides herklotsii, p. 87 locality unknown; Pteroeides sparmannii,
p. 89 locality unknown; Pteroeides imbricatum, p. 89 Singapore; Pteroeides acuminatum, p. 91 Turan?;
Pteroeides lugubre, p. 94 New Holland; Pteroeides crassum, p. 95 Singapore; Pteroeides westermannii, p.
96 locality unknown; Pteroeides bleekerii, p. 96 locality unknown; Pteroeidesfusco-notatum, p. 99 Chinese
Sea; Pteroeides latissimum, p. 102 China; Pteroeides macandrewi, Pteroeides durum, Pteroeides grayi,
Pteroeides vogti. Pteroeides cornaliae, Pteroeides clausi, Pteroeides griseum, Pteroeides steenstrupi,
Pteroeides jukesi, Pteroeides oblongum, Pteroeides lacazii, Pteroeides pancerii, Pteroeides schlegeli.
Pteroeides crispum, Pteroeides spinosum, Pteromorpha, Ptilosarcus Gray, char, emend, p. 144; Renilla
edwardsi, Renilla deshayesi, Renilla muelleri, Renilla amethystina. Renilla patula, Renilla peltata, Renilla
sinuata, Renilla australasiae, Renilla africana, Renilla reniformis, Renilla mollis, Sarcophyllum gen. nov.,
p. 116 australe sp. nov., p. 121 Australia; Sarcoptilus grandis, Sclerobelemnon schmeltzi, Scytalium
mertensi, Stylatula lecazii, Stylatula kinbergi, Stylatula darwini = Virgularia patachonica, Stylatula
antillarum, Stylobellemnon pusillum, Veretillum cynomorium var. astyla, Veretillum stimpsoni, Veretillum
baculatum, Virgularia lyungmanii, Virgularia strupi, Virgularia loveni, Virgularia rumphii.]

------------ . 1871b. Ueber den Bau der Renillen. Verhandlungen der Physikalisch-medicinischen Gesellschaft in
Wiirzburg 2:108-111. [Also printed in Annals and Magazine ofNatural History (4)7:307-309; Renilla.]

------------ . 1872. Morphologie und Entwickelungsgeschichte des Pennatulidenstammes nebst allgemeinen Be-
trachtungen zu Descendenzlehre. Christian Winter, Frankfurt am Main. 87 pp. [A separate printing from
Kolliker, 1869-72.]

------------ . 1874. Uber den Bau und die systematische Stellung der Gattung Umbellularia; eine vorlidufige
M ittheilung. Verhandlungen der Physikalisch-medizinischen Gesellschaft zu Wiirzburg 8:13-18 (or
92-957?).

---. 1875. Die Pennatulide Umbellula und zwei neue Typen der Alcyonarien. /n Festschrift zur Feier des

finfundzwanzigjdhrigen Bestehens der Physikalisch-medizinischen Gesellschaft in Wiirzburg. 23 pp.
[Umbellula thomsoni, Umbellula encrinus and Umbellula.Jindahli.]

. 1880. Report on the Pennatulida dredged by H. M. S. Challenger during the years 1873-1876. Report
ofthe Scientific Results ofthe Voyage ofH. M. S.Challengerduring the years 1873-76. Zoology 1(2):1-41.
[Taxonomic descriptions: Pteroeides esperi, Pteroeides breviradiatum. Pennatula naresi, Pennatula pear-
ceyi, Pennatula murrayi, Virgulariajiromleyi, Scytalium sarsi, Stachyptilum gen. nov. macleari sp. nov.,
Anthoptilum gen. nov. thomsoni sp. nov., Anthoptilum murrayi, Kophobelemnon ferrugineum, Umbellula
durissima, Umbellula giintheri, Umbellula thomsoni, Umbellula leptocaulis, Umbellula simplex. Umbellula
huxleyi, Umbellula carpenteri, Umbellula magniflora, Protocaulon gen. nov. molle sp. nov., Microptilum
gen nov. willemoesi sp. nov., Leptoptilum gen. nov. gracile. Protoptilum aberrans, Protoptilum sp.,
Trichoptilum gen. nov. brunneum sp. nov., Scleroptilum gen. nov. grandiflorum sp. nov., Scleroptilum
durissimum, Renilla miilleri, Cavernularia obesa, Lituaria pohalloides, Clavella australasiae.]

KoLosvAaRrYy, G. 1949. The Eocene corals ofthe Hungarian transdanubian province. Bulletin of the Hungarian
Geological Society 79(5-8): 141-242. (In Hungarian with English summary) [Extinct sea pen Graphularia
sp. from the Eocene of Hungary.]

Koo, S. Y. 1935. On a new pennatulid (Lituaria) from Amoy. Natural Science Bulletin of the University of
Amoy 1(2): 157—164. [Original description of Lituaria amoyensis.]

. 1940. Some sea pens (Pennatulacea) from Amoy Island. China Journal 32(3): 113—118. [Taxonomic
descriptions: Cavernularia habereri, Lituaria amoyensis, Pteroeides chinense. Pteroeides dofleini, Virgu-
laria gustaviana, Virgularia reinwardti.]

KOREN, J. AND D. C. DANIELSSEN. 1847. Virgularia christii, n. sp. Nyt Magazin for naturvidenskabemes
5(3):269-—271 [Also published in Oken’sTsw 1848:208-209.]

. 1856. Virgularia Christii K. and D. In Fauna Littoralis Norvegiae, M. Sars, J. Koren, and D. C.
Danielssen, eds. 2:91-93.

------------ . 1874. Bidrag til de ved den norske Kyst levende Pennatuliders Naturhistorie. Nyt Magazin for
Naturvidenskabemes 12:422-427. [Taxonomic descriptions: Cladiscus gracilis, Lygomorpha sarsi, Batea

abyssicola var. smaragdina, Batea (Stylatula) elegans, Virgularia affinis = Virgularia glacialis and Virgu-
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jaria steenstrupi Koll.,, Pennatula aculeata var. rosea, Pennatuladistorta, Ptilella grandis (Ehrbg) =
Pennatula borealis Sars.]

------------ . 1877. Contribution to the natural history ofthe Pennatulidae living on the Norwegian coast. /n Fauna
Littoralis Norvegiae, M. Sars, J. Koren, and D. C. Danielssen, eds. 3:82—102. [Ptilella grandis, Pennatula
aculeata var. rosea, Pennatuladistorta, Pennatula phosphorea var. variegata, Virgularia affinis, Dubenia
(=Batea olim) abyssicola var. smaragdina, Dubenia elegans, Lygomorpha sarsi, Cladiscus gracilis,
Umbellularia groenlandica]

------------ . 1883. Nye Alcyonider, Gorgonider og Pennatulider tilhorende Norges Fauna. Bergens Museum.
Bergen, John Griegs Bogtrykkeri. 38 pp. (New Alcyonarians, Gorgonids and Pennatulids ofthe Norwegian
Seas. Bergen.) [Abstract in: Journal of the Royal Microscopical Society (2)4:239; Goendul new genus,
Goenduleae new family.]

. 1884. Pennatulida. The Norwegian North-Atlantic Expedition, 1876-1878 4:1,83.

Korotneff, A. 1887. Zur Anatomie und Histologie des Veretillum. Zoologischer Anzeiger 10:387-390.
[Anatomy, physiology, cell biology: Veretillum— differentiated nervous system, special cell elements
causing phosphorescence, sexual and sexless polyps.]

Korschelt, E. 1936. Vergleichende Entwicklungs-geschichte der Tiere, volume 1:158-—220. Jena. [Renilla sp.]

Kozloff, E. N. 1974. Keys to the marine invertebrates of Puget Sound, the San Juan Archipelago, and adjacent
regions. University of Washington Press, Seattle and London: 1-226.

------------ . 1983. Seashore life o fthe northern Pacific Coast— An illustrated guide to northern California, Oregon,
W ashington, and British Columbia. University of Washington Press, Seattle and London: 1-370. [Ptilosar-
cus gurneyi.]

------------ . 1987. Marine invertebrates of the Pacific northwest. University of Washington Press, Seattle and
London. 511 pp.[Pennatulacea, key to the species from B.C., Wash., and Ore., pp. 70-71.]

------------ . 1990. Invertebrates. Saunders College Publishing, Philadelphia. 866 pp. [Pennatulaceans, pp. 145—149;
Veretillum cynomorium, Renilla, Ptilosarcus gurneyi, Virgularia.]

Kramp, P. L. 1932. The Godthaab Expedition, 1928. Alcyonaria, Antipatharia, and Madreporaria. Meddelelser
om Gronland 79(1 ): 1-20. [Anthoptilum grandiflorum, Pennatulagrandis, Umbellula encrinus, Virgularia
tuberculata.]

------------ . 1933. The Scoresby Sound Committee’s 2nd East Greenland Expedition in 1932 to KingChrstian IX's
Land. Coelenterata, Ctenophora and Chaetognatha. Meddelelser om Grénland 104(11 ): 1-20. [Virgularia
tuberculata.]

. 1950. Polydyr. Pp. 500-517 in Braestrup, F. W. Vort Lands Dyre, Liv 2. Gyldendalske Boghandel,
Kobenhavn. [Pennatulaphosphorea.]

KREISS, P. AND M. J. CORMIER. 1967. Inhibition of Renilla reniformis bioluminescence by light: Effect on
luciferase and its substrates. Biochimica et Biophysica Acta 141:181—183.

Krukenberg, C. F. W. 1887. Die physiologischen Eigenthumlichkeiten des Leuchtvermogens bei Pteroides
griseum L. In Vergleichend-Physiologische Studien. Cari W inter’s Universitits-Buchhandlung, Heidelberg
(2 Reihe) 4:83-105. [Bioluminescence in Pteroeides.]

———————————— . 1888. Das Leuchten des Rotes Meecres. /n Vergleichend-Physiologische Studien. Cari W inter’s Univer-
sitdits-Buchhandlung, Heidelberg (2 Reihe) 4:117—142, frontispiece.

Kuhn, O. 1949. Lehrbuch der Paldozoologie. Stuttgart: 1-326. [Coelenterata, pp. 25-50; extinct sea pen
Graphularia desertorum.]

Kikenthal, W. 1902a. Diagnosen neuer Alcyonarien aus der Ausbeute der Deutschen Tiefsee-Expedition. 2.
Eine neue Familie der Penatuliden. Zoologischer Anzeiger 25(668):299-303. [Amphianthus abyssorum,
Chunella gracillima, Chunellidae, p. 302.]

------------ . 1902b. Diagnosen neuer Umbelluliden aus der Ausbeuter der deutschen Tiefsee-Expedition. Zoologis-
cher Anzeiger 25(679):593-—597. [Umbellula encrinus var. antarctica (Bovet Island), Umbellulapellucida,
Umbellula spicata, Umbellula valdiviae, Umbellula rigida, Umbellula kollikeri (East Africa).]

------------ . 1903. Uber cine neue Nephthyidengattung aus dem siidatlantischen Ocean. Zoologischer Anzeiger
26:272—275. [Amphiacme.]

------------ . 1910. Pennatuliden der Deutschen Tiefsee-Expedition. Zoologischer Anzeiger 36(2/3):51—58. [Acti-
noptilon. Kophobelemnon heterospinosum. Pennatula inflata, Pennatula phosphorea var. antarcticum.

Protoptilum cyaneum, Virgularia schultzei.]



80

PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES
Volume 51, No. 2

............ . 1911. Alcyonarien von der Aru- und Kei-Inseln nach den SammIlungen von Dr. H. Merton. Abhandlun-

gen der Senckenbergischen Naturforschenden Gesellschaft 33; 307-346.
. 1912a. Die Alcyonaria der deutschen Sidpolar-Expedition 1901—1903. /n Deutsche Siidpolar Expedi-
tion 1901—1903, Erich von Drygalski, ed. 13 Zoologie 5 (3):289-349.

............ . 1912b. Der Stammbaum der Seefedem. Verhandlungen der international Zoologischen Kongress Jena

8:563-570.

............ . 1913a. Uber die Alcyonarienfauna Californiens und ihre tiergeographischen Beziehungen. Zoologische

Jahrbiicher (Systematik) 35(2):219-270. [Funiculina parkeri, Pennatula phosphorea var. californica,
Leioptilum quadrangulare, Virgularia bromelyi, Stylatula elongata, ?Acanthoptilum gracile, ?YAcanthopti-
lum pourtalesii, Acanthoptilum album, Acanthoptilum scalpellifolium, Acanthoptilum annulatum, Pavon-
aria californica, Pavonaria willemoesi, Pavonaria sp.juv., Pavonaria sp.juv., Stachyptilum superbum,
Stachyptilum dofleini, Anthoptilum grandiflorum, Umbellula magniflora, Umbellula huxleyi. Umbellula
loma, Renilla amethystina.}

. 1913b. Alcyonaria des Roten Meeres. /n Expeditionen S. M. Schiff “Pola” in das Rote Meer. Zoolo-
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[Veretillum cynomorium.]

Titschack, H. 1965. Untersuchungen uber das Leuchten der Seefeder Veretillum cynomorium (Pallas). Vie et
Milieu 15:547-563.

. 1966. Uber die Lumineszenz und ihre Lokalisation bei Seefedem. Zoologischer Anzeiger, Supplement-

band 29, 1965(1966): 120-131. [Pteroeides griseum ,distribution ofluminescent cells; Pennatula rubra and
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Pteroeides oblongum, Sarcoptilus grandis, plus the original description ofa new genus and species in the
family Kophobelemnidae - Malacobelemnon stephensoni.}

------------ . 1966. Octocoralliaires de Madagascar et des Iles avoisinantes. Faune de Madagascar 21:1—-456.
[Original descriptions of Virgularia densa, Pennatula delicata, Pteroeides crosnieri, Pteroeides acutum.
Pteroeides humesi. Pteroeides densum, and Pteroeidesflexuosum.]

———————————— . 1970a. Octocoralliaires. Campagne de la “Calypso” au large des cotes atlantiques de I’Amérique du
Sud (1961—1962). Annales de I’Institut océanographique, Monaco 47:145—169. [Renilla muelleri, Renilla
reniformis, Stylatula diadema.}

———————————— . 1970b. Les octocoralliaires de Nouvelle-Calédonie. L ’Expédition francaise sur les récifs coralliens de
la Nouvelle-Calédonie 4:171-—350.

------------ . 1972. Nouvel rapport d’octocoralliaires de Madagascar et des Iles avoisinantes. Téthys, supplément
3:11—68. [Amphiacme abyssorum, Scytalium martensii, Virgularia densa, Virgularia helisceptrum, and
Virgularia juncea, plus the original descriptions of Pteroeides carnosum, Pteroeides spicatum, and
Pteroeides triangulum.)

. 1987. Sous-Classe des Octocoralliaires. Pp. 3—185 in Traité de Zoologie, Anatomie, Systématique,
Biologie, P.-P. Grassé, ed. Masson, Paris. 3(3): -859. [Pennatula phosphorea, Umbellula antarctica,
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resemblance to a Crinoid is not a little striking. For more than a century the animal was not seen again, and
it is only a few years since two specimens were dredged in deep water during the cruise of the Swedish
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Renilla koellikeri. Journal of Comparative Neurology 291(2): 167—178. [Renilla koellikeri.}



98 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES
Volume 51, No. 2

Utinomi, H. 1956a. Coloured illustrations of sea-shore animals of Japan. Fauna and Flora of Japan, No. 8
(2):1-67. [In Japanese; coelenterates, pp. 3—28; Cavernularia obesa, Echinoptilum macintoshi, Pennatula
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var. durissimum, Pteroeides flavidum, Pteroeides griseum var. longespinosum, Pteroeides hystrix var.
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England, and of some additions to the fauna of Vineyard Sound. Annual Report of the United States
Commisioner of Fisheries for 1882:641—669. [Distichoptilum gracile.]

------------ . 1884b. Notice ofthe remarkable marine fauna occupying the outer banks offthe southern coastofNew
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Pennatula inflata (one syntype, East Africa).]

W ILBUR,K. M. 1976. Recentstudies ofinvertebrate mineralization. Belle W. Baruch Library in marine sciences.
5:79-108. [Renilla reniformis; skeleton; mineralization of sclerites, histochemical and ultrastructural
study.]

W ilkins, P. and J. Birkholz. 1986. Invertebrates— organ pipe, leather, and homy corals. Engelbert Pfriem
Publishing, Germany. 134 pp. [Color photograph ofa specimen identified as Cavernularia obesa.]

Willemoes-Suhm, R. Von. 1875a. Notes on some young stages of Umbellularia, and on its geographical
distribution. Annals and Magazine of Natural History (4)15:312-316. [Umbellula.]
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1(2): 11—15. [Reprinted in Underwater, Ihlane Publications, Natal, South Africa 6:26-27; illustrated general
accountofcoralsincluding sea pens: Cavernularia sp., Actinoptilum molle;includes watercolor illustration
of color variation in 4. molle.]

--. 1987. Systematics and zoogeography of southern African octocoral cnidarians. Ph. D. dissertation.

University of Cape Town, Cape Town, South Africa. 469 pp. [Pennatulacea of southern Africa, including

Namibia, South Africa, and southern Mozambique.]
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— . 1989a. A provisional annotated listofoctocorallian coelenterates occurring on the sublittoral coral reefs
at Sodwana Bay and Kosi Bay, northern Natal, with a key to the genera. South African Journal of Science
85(3): 141—144. [Briefdescription: Cavernularia dayi.]

— . 1989b. The pennatulacean genus Cavernularia Valenciennes (Octocorallia: Veretillidae). Zoological
Journal of the Linnean Society 95(4):285-—310 [Synopsis of the genus, key to the species, original
descriptions of Cavernularia capitata and Cavernularia dedeckeri.]

— . 1990. The Pennatulacea of southern Africa (Coelenterata, Anthozoa). Annals of the South African
Museum 99(4):31—119 [Regional fauna, synonymy, descriptions, key to the families and species, includes
illustrated descriptions of Cavernularia dayi, Cavernularia elegans, Echinoptilum macintoshii, Echinopti-
lum echinatum, Actinoptilum molle, Kophobelemnon stelliferum, Anthoptilum grandiflorum, Distichopti-
lum gracile, Halipteris africana, Chunella gracillima, Amphiacme abyssorum, Umbellula thomsoni,
Umbellula lindahli, Virgularia schultzei, Virgularia mirabilis, Virgularia gustaviana, Scytaliopsis djibou-
tiensis, Pennatula inflata, and Pteroeides isosceles’, included are color photographs of living animals:
Actinoptilum molle, Virgularia schultzei, Echinoptilum echinatum, and Echinoptilum macintoshi', first
record of bioluminescence in Actinoptilum molle, p. 63.]

— . 1992. Biogeography of the octocorallian coelenterate fauna of southern Africa. Biological Journal of
the Linnean Society 46(4):351-401. [Biogeographic affinities and bathymetry ofsouthern African octoco-
rals including pennatulaceans.]
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the coral reefs of northern Natal. Durban Natural Science Museum. 64 pp. [Illustrated taxonomic descrip-
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— . 1993b. Biotic diversity, biogeography, and phylogeny ofpennatulacean octocorals associated with coral
reefs in the Indo-Pacific. Proceedings of the Seventh International Coral Reef Symposium 2:729-735.
[Biogeographic affinities of all pennatulacean genera and Indo-Pacific taxa in particular; phylogeny and
cladistics. The following passage from p. 734 on pennatulacean evolution is quoted here: “The Veretillidae
and the Echinoptilidae are the least derived ofthe extant sea pens. They are .. . concentrated in the relatively
shallow waters ofthe Indo-Pacific, while a variety of more derived forms are present worldwide and show
vast bathymetric ranges .... Itis therefore postulated that the sea pens as a group initially differentiated in
the shallow waters oftropical oceans and have subsequently diversified and dispersed to all depths of the
temperate and polar regions, as well as the tropics.”.]
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— . 1995a. Living genera of sea pens (Coelenterata: Octocorallia: Pennatulacea): illustrated key and
synopses. Zoological Journal of the Linnean Society 113:93-140. [Generic monograph, synonymy,
diagnoses, distributions, key to the families and genera, discussion of classification and phylogeny;
illustrated generic diagnoses include Lituaria, Cavernulina, Cavernularia, Veretillum, Actinoptilum, Echi-
noptilum, Renilla, Kophobelemnon, Sclerobelemnon, Malacobelemnon, Funiculina, Distichoptilum, Pro-
toptilum, Stachyptilum, Scleroptilum, Calibelemnon, Amphiacme, Chunella, Umbellula, Anthoptilum,
Halipteris, Stylatula, Acanthoptilum, Scytalium, Virgularia, Scytaliopsis, Pennatula, Ptilosarcus, Gyro-
phyllum, Sarcoptilus, Crassophyllum, and Pteroeides.]
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International Conference on Coelenterate Biology: Programme and Abstracts. P. 102. [Phylogenetic aspects
ofthe Pennatulacea and réévaluation ofthe Vendian frondlike fossils]
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Australia and New Zealand, with descriptions of three new species. Records of the South Australian
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ered valid: Sarcoptilus grandis, Sarcoptilus shaneparkeri, Sarcoptilus nullispiculatus, and Sarcoptilus
rigidus', with a discussion ofthe status of Sarcoptilus roseum and Sarcoptilus bollonsi.]

— . 1995d. The enigmatic sea pen genus Gyrophyllum—a phylogenetic reassessment and description of G.
sibogae from Tasmanian waters (Coelenterata: Octocorallia). Proceedings of the California Academy of
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— . 1996. [See Gosliner et al.(1996); pp. 56-60.]
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Pacific Ocean, and a discussion ofconvergence with several deep-sea benthic organisms. Proceedings of
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the California Academy of Sciences 49(12):423-437. [Umbellula: morphological convergence with three
other unrelated deep sea organisms.]
------------ . 1997b. Diversity and evolution of deep-sea pennatulacean octocorals. Eighth Deep-Sea Biology
Symposium, Abstracts. P. 138. [Evolutionary aspects of deep-sea pennatulaceans.]
-—--. 1997c. Preliminary assessment of the phylogeny of Penntulacaeca (Anthozoa: Octocorallia), with a
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.In press, b. [See Fu et al. (in press).]
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biology of Renilla.]

. 1884. The mesenterial filaments of the Alcyonaria. Mitteilungen aus der Zoologischen Station zu
Neapel; zugleich ein Repertorium fiir Mittelmeerkunde 5(1): 1-27. [Observations on the anatomy of
mesenterial filaments.]
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Biological Laboratory), Boston 4(5):215-226. [A summary is also published in Science (new series)
17:490-491; developmental biology of Renilla.]
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upon the Earth. Richard Wilkin, London.

W ratten, S.J.,D.J. Faulkner, K. Hirotsu, and J. Clardy. 1977. Stylatulide, a sea pen toxin. Journal ofthe
American Chemical Society 99(8):2824-—2825. [Stylatula sp.: toxins and venoms; structure and toxicity of
stylatulide to the crustacaean Tisbe.]
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Macmillan and Company, London. 527 pp. [Kophobelemnon miilleri (considered a synonym ofK. stellif-
erum by Kikenthal, 1915:29); Pavonaria quadrangularis (correctly referred to as Funiculina quadrangu-
laris, according to Kiikenthal, 1915). Two quotes are worthy ofnoting here; from p. 98, “In these dredgings
we got one or two very interesting alcyonarian zoophytes .... Many ofthe animals were most brilliantly
phophorescent.... In some places nearly everything brought up seemed full of luminous sparks. The
alcyonarians, the brittle-stars, and some annelids were the most brilliant. The Pennatulae, the Virgulariae,
and the Gorgoniae shone with a lambient white light, so bright that it showed quite distinctly the hour on
a watch;” —and from p. 149, “We had another gorgeous display of luminosity during this cruise ... the
dredge came up tangled with the long pink stems of the singular sea-pen Pavonaria quadrangularis. The
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two new species from the Sub-Antarctic Region. MisceUania Zoologica (Journal ofthe Zoology Museum
of Barcelona) 18:21-32. [Taxonomic revision of Renilla including the original descriptions Renilla
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ZIMMER, C. 1925. Willy Kiikenthal. Mitteilungen zoologischen Museum Berlin 11(2): 169—179. [Biography of
Willy Kiikenthal, a major contributor regarding systematics ofthe Octocorallia.]

Zuniga, F. R. 1948. Nuevos datos y redesrcipcion de Renilla chilensis Philippi, 1892 (Renillidae, Coelenterata).
Revista de biologia marina, Valparaiso 1(1):32—45.

© CALIFORNIA ACADEMY OF SCIENCES, 1999
Golden Gate Park
San Francisco, California 94118



