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A reasonably comprehensive bibliography of the living and fossil pennatulacean Octo­
corallia is presented, with the goal of including 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. 
Many of the citations are annotated with descriptive notes. Taxonomic, geographic, and 
field-of-study indexes to the literature are included, as well as a synopsis of historical 
periods in the study of the Pennatulacea. 
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Umbellula antarctica 
After Kukenthal & Broch, 1911 
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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, Pl. 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 of feeding 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 zoo ids 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 hal fare 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 of the late Precambrian. In fact, the coming 
of age 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 of the 
importance of recent 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 of this work is to produce a bibliography of all 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 of the Octocorallia, but does not claim to be inclusive 
for Pennatulacea or fields of study outside of taxonomy. 

The following annotated and alphabetical bibliography to the Pennatulacea oft he 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 of users including professional biologists, biology students, 
fisheries biologists and marine resource managers. 

The intent of the 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.melvy l. 
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, 
1997f). 
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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 of sea 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 of the natural history of octocorals, including 
the sea pens, are Pliny the Elder (1469), Guillaume Rondelet (1554, 1555), Conrad Gesner (1555 , 
1558) (Pl. 2), Ferrante Imperato ( 1599), and Captain Lancaster (160 I). 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 Fran9ois 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 of the Acalephs. He was, indeed, not only better acquainted with 
the inhabitants of the 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: I 0) continues, "It has been a source 
of constant delight for me, while perusing the works of the 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 of the 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 of both 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 of the coral." It was the perceptive observer, Jean-Andre 
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). 



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

Peter Simon Pallas (1741-1811). Courtesy 
Kraig Adler, Cornell University. 

PLATE2 

Carl von Linne (Linnaeus) (1707-1778). Courtesy 
Picture Collection, California Academy of Sciences. 

Lazzaro Spallanzani (1729-1799). Courtesy 
Michael Ghiselin, California Academy of Sciences. 
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The Linnean Period (1758-1858) 
The publication of the lOth edition of Systema Naturae by Linnaeus (Carl von Linne 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 Easter (1759-65); Joannes Baptist 
Bohadsch (1761 ); John Ellis ( 1764); Peter Simon Pallas (1766) (Pl. 2), first monographer of the 
"zoophytes"; Pieter Boddaert (1771 ); I. Lepechin (1781 ); John Ellis and Daniel So lander (1786); 
Lazzaro Spallanzani ( 1796) (Pl. 2); Georges Cuvier (Pl. 3), originally Jean Leopold Nicolas Frederic 
Cuvier (1797), who named the genera Umbellula and Veretillum; Jean Baptiste Pierre Antoine de 
Monet de Lamarck (1816) (Pl. 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) (Pl. 3), who introduced the family name 
Pennatulina, later corrected by Dana, 1846 to Pennatulidae; Fredrich Sigismund Leuckart ( 1841 ); 
James Dwight Dana (1846) (Pl. 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 (Pl. 4) and Jules Haime (1850), who named the fossil genus Graphularia; 
Achille Valenciennes (1850), who named the veretillid genera Lituaria and Cavernularia ; P. Chr. 
Asbj0msen (I 856), who named the genus Kophobelemnon; and Jan Adrian us Herklots (I 858) (Pl. 
4), who named the genera Scytalium and Pteroeides. 

The Darwinian Period (1859--1899) 
The publication of the Origin of Species by Charles Darwin (1859) initiated what is here referred 

to as the Darwinian Period. 
The pre-eminent author of the Pennatulacea during this period was Rudolf Albert von Kolliker, 

who produced major descriptive taxonomic works between 1865 and 1880. Kolliker described the 
sea pens of the 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) (Pl. 4), who described several species of Pteroeides; William More Gabb (1859- 1864) (Pl. 
4); Jan Adrianus Herklots (1863); Josua Lindahl (1874); Johan Koren and Daniel C. Danielssen 
(1847- 1884); Addison Emery Verrill (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), chief scientist of the 
H. M. S. Challenger Expedition (Pl. 5); Robert Edward Carter Steams (I 873-1883) (Pl. 5); Am­
brosius Arnold Willem Hubrecht (1885) (Pl. 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 
Theophile Studer (1891 ), who named the genus Gyrophyllum. 

The Darwinian Period produced numerous studies of evolutionary relationships for many groups 
of organisms. Important works pertaining to pennatulacean phylogeny during this time included 
R. A. von Kolliker (I 870, 1880), Gottlieb von Koch (1878), and A. Milnes Marshall (1887). 

The Early Twentieth Century (190~1949) 
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) (Pl. 6), who named the generaActinoptilum, Amphiacme, and Chunella; W. Kiikenthal 
and H. Broch (1911), who named the genus Cavernulina; Sydney John Hickson (1883-1940); 
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Baron 769-1832). Courtesy 
OS Myers/AE Leviton Portrait File in Natural 

History, California Academy of Sciences. 

PLATE3 

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 
of the Linnean Society of London. 

James Dwight Dana (1813-1895). Courtesy 
Smithsonian Institution Archives. 
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PLATE4 

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

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

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

Invertebrate Zoology and Geology, California 
Academy of Sciences. 
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PLATES 

HMS Challenger (1872-1876), Sir Charles Wyville Thomson, Chief scientist (inset). 
After "Voyage of the Challenger," Narrative, Vol. I (1885) and 'The Atlantic," Vol. I (1877) respectively. 

1909). Courtesy 
Bancroft Library, University of California, Berkeley. 

Ambrosius ArnoldWillem Hubrecht (1853-1915). 
Courtesy Nationaal Natuurhistorisch Museum, Leiden. 
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Elisabeth Deichmann ( 1936, 1941) (Pl. 6); and J. Arthur Thomson ( 1905-1931 ). The latter pub! ished 
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 of works in fields of study 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) 
(Pl. 6); Huzio Utinomi , also known as Fujio Hiro (1956-1982) (Pl. 6); Manfred Grasshoff 
(1972- 1991 ); F. M. Bayer, M. Grasshoff, and Jakob Verseveldt (1983); F. M. Bayer and M. Grasshoff 
(1997); Marie-Jose d'Hondt (1984); Andree 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 of evolutionary relationships in the Pennatulacea. 

SYNONYMS AND MISSPELLED GENERIC NAMES OF PENNATULACEA 

Revised from Williams, 1995a: 10 I; 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. 

*Acanthoptilon Traquair in Zoological Record 7, 1870 (Acanthoptilum) 
Actinoptilon Kiikentha1, 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 Verrill , 1885 (Anthoptilum) 
*Benthoptillum Haddon in Zoological Record 22, 1885 (Anthoptilum) 
Cladiscus Koren and Danielssen, 1877 ( Virgularia) 
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Willy Kiikenthal (1861-1922). 
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Nationaal Natuurhistorisch Museum, Leiden. 
Elizabeth Deichmann (1896-1975). Courtesy 
Frederick M. Bayer, Smithsonian Institution. 

Frederick M. Bayer Huzio Utinomi 
Courtesy Frederick M. Bayer, Smithsonian Institution. 
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Clave!! a 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 Kolliker, 1870 (Pteroeides) 
Gondul Koren and Danie1ssen, 1883 (Halipteris) 
Gunneria Danielssen and Koren, 1884 (Kophobelemnon) 
Halisceptrum Herklots, 1863 (Virgularia) 
Helicoptilum Nutting, 1912 (Distichoptilum) 
Herklotsia Gray, 1860 (Renilla) 
Juncoptilum Thomson and Henderson, 1905 (Distichoptilum) 
* Leioptilum Verrill, 1865 (Ptilosarcus) 
* Leioptillum Verrill, 1868 (Ptilosarcus) 
Leioptilus Gray, 1860 (Pennatula) 
Leioptilus of authors other than Gray, 1860 (Ptilosarcus) 
Leptoptilum Kolliker, 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) 
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Parabelemnon Thomson and Simpson, 1909 (possibly synonymous with Cavernularia according 
to Kilkenthal, 1915) (Pl. 7) 

Pavonaires Cuvier, 1817 (Funiculina) 
Pavonaria Schweigger, 1820 (Funiculina) 
Pavonaria Kolliker, 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 (Reni/la) 
Renillina Gray, 1860 (possibly a young example of the alcyoniid soft coral Sarcophyton according 

to Kilkenthal, 1915) 
Sarcobelemnon Herklots, 1858 (Cavernularia) 
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Parabelemnon indicum 
After Thomson & Simpson, 

1909 r 
1 
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Lituaria hicksoni 
After Thomson & Simpson, 

1909 

Actinoptilum molle 
After Williams, 1995 
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Sarcophyllum Kolliker, 1870 (Sarcoptilus) 
Sceptonidium Richiardi , 1869 ( Virgularia) 
Stephanoptilum Rou1e, 1905 (Anthoptilum) 
Stichoptilum 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, 180 I ( Umbellula) 
* Verrilia Liitken in Zoological Record 10, 1873 (Halipteris) 
Verrillia Steams, 1873 (Halipteris) 
Vorticella Linnaeus, 1767 (Umbellula, in part) 

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

Acanthopitilum Kolliker, 1870 
[See also Balss (191 0); 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 Kiikenthal in Kiikenthal and Broch, 1911 

[See also Kiikenthal (1910, 1915); Williams (1990, 1995a)] 
Actinoptilum molle (Kiikenthal, 191 0) (Pl. 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 (Pl. 9, 1 0) 

[See also Grass hoff ( 1982a, 1982b ); Hickson ( 1916); Kiikenthal ( 1915); Kiikenthal and Broch 
(1911); Williams (1990, 1995a)] 

A nthoptilum grandiflorum (Verrill, 1879) (Pl. 9) 
Anthoptilum murrayi Kolliker, 1880 
t Bensonularia Hamilton, 1958 
tBensonularia spatulata Hamilton, 1958 [Eocene ofNew 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 
After Marshall, 1883b 

PLATES 

I 

I 
\ 
I 

\ 
\ ~ 
l;J 

Chunella biflora 
After Hickson, 1916 

Renilla amethystina 
After Williams, 1995a 

Umbellula thomsoni 
After Tizard et al., 1885 
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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 
Williams (in press); Williams (1989b, 1990, 1995a)] 

Cavernularia capitata Williams, 1989 
Cavernularia clavata Kilkenthal and Broch, 1911 
Cavernularia chuni Kilkenthal 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. liitkeni 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 Kilkenthal and Broch, 1911 
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[See also Hickson (1916); Hondt (1984b ); Kilkenthal (1915); Williams (1989b, 1990, 1995a)] 
Cavernulina cylindrica Kiikenthal and Broch, 1911 
Cavernulina darwini (Hickson, 1921) 
Cavernulina grandiflora Hondt, 1984b 
Cavernulina orienta/is Thomson and Henderson, 1909 
Chunella Kilkenthal, 1902 (Pl. 8) 

[See also Kilkenthal (1915); Kilkenthal and Broch ( 1911 ); Hickson (1916); Williams (1990, 
1995a, 1997c)] 

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 Verrill, 1882 

[See also Hickson (1916); Kilkenthal (1915); Kilkenthal and Broch (1911); Williams (1990, 
1995a)] 

Distichoptilum gracile Verrill , 1882 
Echinoptilum Hubrecht, 1885 

[See also Balss ( 191 0); Hickson ( 1916); Kilkenthal ( 1915); Kiikenthal and Broch ( 1911 ); Sachs 
(1913); Williams (1990, 1995a)] 

Echinoptilum asperum Hickson, 1916 
Echinoptilum echinatum (Kilkenthal, 191 0) (Pl. 8) 
Echinoptilum elongatum Hickson, 1916 
Echinoptilum macintoshi Hubrecht, 1885 
Echinoptilum minimum Hickson, 1916 
Echinoptilum roseum Hickson, 1916 
Funiculina Lamarck, 1816 

[See also Balss ( 19 10); Herklots (1858); Hickson (1916); Jungersen (1904); Kolliker (1872); 
Kilkenthal (1915); Kilkenthal and Broch (1911); Williams (1990, 1995a)] 
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Protoptilum cyaneum 
After Kiikenthal & Broch, l9ll 

PLATE9 

Anthoptilum grandiflorum 
After Kiikenthal & Broch, l9ll 
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Anthoptilum thomsoni 
After Kolliker, 1880 
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Funiculina armata Verrill, 1879 
Funiculina parkeri Kiikenthal, 1909 
Funiculina quadrangularis (Pallas, 1766) 
tGraphularia Milne Edwards and Haime, 1850 
tGraphularia ambigua (Morton, I 830) [Cretaceous/Tertiary of southeastern North America] 

[See also Shapiro and Ramsdell (1965)] 
tGraphularia badenia Strand, I 928 
tGraphularia belgica Vincent (1893) [Eocene of Belgium] 
tGraphularia crecelii Andree, 1912 [Oligocene of Germany] 
tGraphularia desertorum Kuhn, 1949 
tGraphularia groenwalli Nielsen, 1914 [Cretaceous of Denmark] 
tGraphularia incerta Mal aroda, 1951 [Oligocene ofltaly] 
tGraphularia irregularis Nielsen, 1914 [Cretaceous of Denmark] 
tGraphularia kalimnae Chapman and Crespin, 1928 [Tertiary of Australia] 
tGraphularia longissima Squires, I 958 [Cretaceous/Tertiary of New Zealand] 
tGraphularia meijeri Voight, 1958 
tGraphularia nigra Malaroda, 1951 [Oligocene of Italy] 
tGraphularia quadrata Voigt, I 958 
tGraphularia salisburgensis Traub, 1938 [Paleocene of Austria] 
tGraphularia sp. [Eocene of Hungary] 
tGraphularia sulcata Nielsen, 1914 [Cretaceous ofDenmark] 

[See also Kolosvary (1949)] 
tGraphularia wetherelli Milne-Edwards and Haime, 1850 [Eocene of England] 

[See also Davis ( 1936)] 
tGraphularia? yamakawai Yabe and Sugiyama, 1937 [Pleistocene of Japan] 
Gyrophyllum Studer, 1891 

[See also Hickson (19 I 6); Kiikenthal (1915); Roule (I 905); Studer (190 I); Williams ( 1995a, 
1995d)] 

Gyrophyllum hirondellei Studer, 1891 
Gyrophyllum sibogae Hickson, 1916 (Pl. 14) 
Halipteris Kolliker, 1869 

[See also Wiliams (1990, 1995a)] 
Halipteris africana (Studer, I 879) 
Halipteris californica (Moroff, 1902) 
Halipteris christii (Koren and Danielssen, 184 7) 
Halipteris finmarchica (Sars, 1851) 
Halipteris heptazooidea Acuna and Zamponi, 1992 
Halipteris willemoesi Kolliker, 1870 
Kophobelemnon Asbjernsen, 1856 

[See also Balss ( 191 0); 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, 197 5 
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Kophobelemnon pauciflorum Hickson, 1916 
Kophobelemnon stelliferum (Muller, 1776) (Pl. 8) 
Lituaria Valenciennes in Milne Edwards and Haime, 1850 
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[See also Balss (191 0); Gray (1870); Hickson ( 1916); Hondt (1984b ); Light (1921 ); Kolliker 
(I872); Kukenthal (1915); Thomson and Simpson (1909); Williams (1990, 1995a)] 

Lituaria amoyensis Koo, 1935 
Lituaria australasiae (Gray, 1860) 
Lituaria breve Light, 1921 
Lituaria habereri Balss, 191 0 
Lituaria hicksoni Thomson and Simpson, 1909 (Pl. 7) 
Lituaria kuekenthali Light, 1921 
Lituaria molle Light, I 921 
Lituaria phalloides (Pallas, 1766) 
Lituaria philippines is Light, 1921 
Lituaria valenciennesi Hondt, 1984 
Malacobelemnon Tixier-Durivault, 1965 

[See also Williams (1995a)] 
Malacobelemnon stephensoni Tixier-Durivault, 1965 
tOctobasis Malecki, 1982 [Upper Cretaceous ofPoland] 
t Pavonaria portisi Angelis, 1895? [Tertiary of Italy] 
t Pavonaria? singularis Malaroda, 1951 [Oligocene of Italy] 
Pennatula Linnaeus, 1758 (Pl. 12, 13) 

[See also Balss (1910); Gray (1870); Herk1ots (1858); Kolliker (1869); Lamarck (1816); Leuckart 
(1872); Hickson (1916); Kukenthal (1915); Kukenthal and Broch (1911 ); Williams (1990, 1995a, 
1995d)] 

Pennatula aculeata Danielssen, 1860 
Pennatula argentina Acuna and Zamponi, 1992 
Pennatula delicata Tixier-Durivault, 1966 
Penna tufa fimbria fa Herklots, 1858 
Pennatula grandis Ehrenberg, 1834 
Pennatula indica Thomson and Henderson, 1906 
Pennatula injlata Kukenthal, 1910 (Pl. 13) 
Pennatula mollis Alder, 1867 (considered a junior synonym of Pennatula 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) 
t Pennatulites Nelli, 1903 
t Pennatulites manzonii Nelli, 1903 [Miocene ofltaly] 
t Prographularia Frech, 1890 
t Prographularia tradica Frech, 1890 [Triassic] 
Protoptilum Kolliker, 1872 

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

Protoptilum carpenteri Kolliker, 1872 
Protoptilum celebense Hickson, 1916 
Protoptilulm cyaneum Kukenthal, 1910 (Pl. 9) 
Protoptilum denticulatum Jungersen, 1904 
Protoptilum smitti Kolliker, 1872 
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Protoptilum thomsoni Kolliker, 1872 
Pteroeides Herklots, 1858 (Pl. 14) 

[See also Gray (1870); Hickson (1916); Hondt (1984a); Kolliker (1872); Klikenthal ( 1915); 
Klikenthal and Broch (1911); Leuckart (1872); Williams (1990, 1995a, 1995d)] 

Pteroeides acutum Tixier-Durivault, 1966 
t Pteroeides argenteum (Ellis and Solander, 1786) [Tertiary ofKei Islands] 

[See also Bayer (!955a)] 
Pteroeides bankanense Bleeker, 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 dojleini 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 
Pteroeides jungerseni Broch, 1910 
Pteroeides laboutei Hondt, 1984 
Pteroeides latissimum Kolliker, 1869 
Pteroeides lusitanicum Broch, 191 0 
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 Verrill, 1865 

[See also Leuckart (1872); Nutting (1909); Verrill (!865); Williams 1995a, 1995d)] 
Ptilosarcus gurneyi (Gray, 1860) 
Ptilosarcus undulatus (Verrill, 1865) 
Renilla Lamarck, 1816 (Pl. 8) 

[See also Ehrenberg (1834); Eisen (1876); Gray (1860); Herklots (1858); Kolliker (1871 b); 
Kukenthal (1915); Kukenthal and Broch (1911 ); Muller (1864); Williams (1995a); Zamponi and 
Perez ( 1996); Zamponi, Perez, and Capitoli (1997)] 

Renilla koellikeri (also spelled R. kollikeri orR. kollikeri) Pfeffer, 1886 
Renilla muelleri (also spelled R. mullen· orR. miilleri) Kolliker, 1872 
Renilla musaica Zamponi and Perez, 1995 
Renilla octodentata Zamponi and Perez, 1995 
Renilla reniformis (Pallas, 1766) 
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Renilla tentaculata Zamponi, Perez, and Capitoli, 1997 
Sarcoptilus Gray, 1848 

[See also Williams (1995a, 1995c, 1995d)] 
Sarcoptilus bollonsi (Benham, 1906) 
Sarcoptilus grand is Gray, 1848 
Sarcoptilus nullispiculatus Williams, 1995 
Sarcoptilus rigidus Williams, 1995 
Sarcoptilus shaneparkerii Williams, 1995 
Sclerobelemnon Kolliker, 1872 
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[See also Balss (1910); Hickson (1916); Kolliker (1872); Kilkenthal (1915); Kilkenthal and Broch 
( 191 I); 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 (191 0); Kilkenthal (1915); Kilkenthal and Broch (1911 ); Williams (1990, 1995a)] 
Scleroptilum grandiflorum Kolliker, 1880 
Scytaliopsis Gravier, I 906 

[See also Gravier (1908); Kilkenthal ( 1915); Williams ( 1990, 1995a)] 
Scytaliopsis djiboutiensis Gravier, 1906 
Scytaliopsis ghardagensis (?Gravenhorst, 1821) (also spelled S. ghardaqana; a probable nomen 

nudem since it is unclear whether this citation represents an original description of a new taxon, 
or merely the use of an unsubstantiated name) 

[See also Atiya (1994); Schuhmacher and Hinterkircher ( 1996)] 
Scytalium Herk1ots, 1858 

[See also Balss (1910); Hickson (1916); Kolliker, 1870; Kilkentha1 (1915); Kilkenthal and Brach 
(1911); Thomson and Simpson (1909); Williams (1995a)] 

Scytalium balssi Hickson, 1916 
Scytalium martensi Kolliker, 1870 
Scytalium sarsii Herk1ots, 1858 
Scytalium tentaculatum Kolliker, 1880 (Pl. 11) 
Stachyptilum Kolliker, 1880 

[See also Kilkenthal (1915); Kilkenthal and Broch (1911); Williams ( 1995a)] 
Stachyptilum dofleini Balss, 1909 
Stachyptilum macleari Kolliker, 1880 
Stachyptilum superbum Studer, 1894 
Stylatula Verrill, 1864 

[See also Balss ( 191 0); Jungersen ( 1904); Kolliker (1870); Kilkenthal (1915); Kilkenthal 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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PLATE 12 

Pennatula naresi 
After Kiilliker, 1880 
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PLATE 13 

Virgularia schultzei, upper left; Virgularia schultzei, lower left; Pennatula injlata, 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 
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Sty/a tufa polyzoidea Zamponi and Perez, 1996 
Umbellula Cuvier, 1797 (see Bayer and Grasshoff, 1997) (Pl. 1, 8) 

[See also Broch (1957, 1958a); Cuvier (1800); Ellis ( 1753, 1755); Grass hoff (1971, 1973, 1982a, 
1982b ); Heezen and Hollister ( 1971 ); Hickson ( 1916); Kolliker (1875, 1880); Kiikenthal ( 1902b, 
1915); Kiikenthal and Broch ( 1911 ); Lamarck (180 I); 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 Kolliker, 1874 
Umbellula monocephalus Pasternak, 1975 
Umbellula pellucida Kiikenthal , 1902 
Umbellula spicata Kiikenthal, 1902 
Umbellula thomsoni Kolliker, 1874 (Pl. 8) 
Veretillum Cuvier, 1797 

[See also Balss (191 0); 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 Kolliker, 1870 
Virgularia gracillima Kolliker, 1880 
Virgularia gustaviana (Herklots, 1863) 
Virgularia halisceptrum Broch, 1910 
Virgulariajuncea (Pallas, 1766) 
Virgularia kophameli May, 1899 
Virgularia loveni Utinomi, 1971 
Virgularia mirabilis (Muller, 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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t Virgularia pres bytes Bayer, 1955a [Tertiary of Trinidad] 
[See also Bayer (1957); Belem and Figueiredo Alvarenga (1973)] 

Virgularia reinwardti Herklots, 1858 
Virgularia rumphi Kolliker, 1870 
Virgularia schultzei Kiikenthal, 1910 (Pl. 13) 
Virgularia tuberculata Marshall, 1883 

GEOGRAPHIC INDEX 

Africa - eastern (see Indo-Pacific) 
Africa - northern (see North Atlantic and Mediterranean) 
Africa- southern 
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Branch eta!. ( 1994 ); Brach (1939, 1940); Day ( 1974b ); Day eta!. ( 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 ( 191 Oa; 1914b, 1958b ); Buchanan ( 1955); Dollfus ( 1938); Lopez-Gonzalez et a!. (in 
press); Molander ( 1929); Pax and Muller ( 1954); Studer (1878); Tixier-Durivault ( 1961 b, 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); My !ius (1753, 1754); Pasternak (1980); Verrill ( 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 ( 191 Oc ); Briggs ( 1915); Godfrey (1943); Gray ( 1848); McCoy ( 1892); Pasternak ( 1966); 
Utinomi ( 1971 ); Utinomi and Shepherd ( 1982); Williams (1995c ). 

Australia- western 
Broch (191 Oc ); 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 a!. ( 1984 ); 
Colin and Arneson (1995); Dinamani (1965); Fowler (1894); Gosliner et al. (1996); Gravely 
(1941); *Gravenhorst (1821); *Gravier (1906a, 1906b, 1906c, 1907a, 1908, 1912a); Hickson 
(1905); Hondt (1984a, 1984b); Hornell (1922); Humes (1978); Imahara (1991); Koo (1935, 
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1940); *Ki.ikenthal ( 1913b ); Light ( 1921 ); *Magnus ( 1966); A. M. Marshall and Fowler ( 1889); 
Mather and Bennet (1993); Nakasone and Yu (I 987); 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, I 906a, I 906b ); Tixier-Durivault (1960, 1965, 1966, 
1972); Tixier-Durivault and Hondt (I 974a); Utinomi ( 1956b ). 

Japan 
Balss (I 9 I 0); Fisher (I 874); Hubrecht (I 885); Kumano (1937); Moroff(l 902b ); Nutting ( 19 I 2); 
Okutani (1969); Steams ( 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, I 907); Dendy (1897); Hamilton (1958); Hutton (1904); Powell (194 7); 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 
(I 980); Dawson ( 1872); Fautin et al. (1987); Flora and Fairbanks (1966); Gabb ( 1862, 1864 ); 
Gotshall (1987, I 994 ); Gotshall and Laurent ( 1979); Hartman (I 960); Hickson ( 1930a ); 
Hochberg and Ljubenkov (I 998); Human ( 1973); Johnson and Snook ( 1935); Kerstitch ( 1989); 
Kozloff(l974, 1983, 1987); Ki.ikenthal (1913a); Lam et al. (1982); Nutting (1909); Ricketts et 
al. (1985); Sclater (1872, 1873); Shimek (1998); Stearns (1873a); Strathmann (1988); Studer 
(1894); Verrill (1865, 1868a, 1868b). 

North Atlantic and .Mediterranean (Europe and eastern North America) 
Abel (1963); Alder (1862); Alder (1863); Altuna-Prados (1994); Andree (1912); Angelis 
( 1895?); Arculeo et al. (1990); Atkinson (I 989); Broch (1913a, 19 I 4a, 1953); Baluk and Pi sera 
(1984); Bellini (I 905); Berenguier (I 954); Broch (I 953); Demir ( 1952); Dyer et a I (I 98 I); 
Eckelbarger et al. ( 1998); Ellis (I 753, 1755, I 764 ); Field ( 1949); Fischer ( 1889); Forbes and 
Goodsir (I 85 I); Gili and Pages ( 1987); Gili et al. (I 987); Grasshoff( 198 I , I 982a, 1982b, 1989); 
Grieg ( 1887, 1892, I 893 , I 896); Jahn (I 970); Keller eta!. (I 975); Koren and Danielssen ( 184 7, 
1856, 1874, I 877, 1883, 1884); Kramp (1932, 1933, I 950); Lacaze-Duthiers (1891 ); Langton et 
a!. (1990); Lindahl (1874a, I 874b, 1874c ); Luther and Fiedler (1961 ); Madsen (I 948); Manuel 
(1981 ); Marion (I 906); My !ius (I 753 , I 754); Nobre (1931 ); Patterson (I 986); Pax (I 936); Pax 
and Muller (1953 , 1955a, 1955b, I 955c, 1959, 1962); Peres and Picard (I 958); Perrier ( 1936); 
Rice et al. (1992); Riedl (1963 , 1983); Rossi (1971); Roule (1905); Rowe(l971); Sars (1846, 
I 85 I); Stephens ( 1909); Tixier-Durivault and Lafargue ( 1968); Vafidis and Koukouras ( 199 I) ; 
Vafidis eta!. ( 1994); Verrill (I 878, I 879, I 882a, I 882b, I 884a, 1884b, I 885a). 

Northern Pacific (see Pacific Ocean - northern) 
Pacific Ocean - eastern (see North America - Pacific) 
Pacific Ocean - northern 

Blake ( 1872, I 873 ); Broch ( 1935); Pasternak ( 1960, 1961 a, I 970); Rho and Song (I 976, I 977). 
Pacific Ocean - western (see Indo-Pacific) 
South America (Atlantic) 

Barttini and Ureta (1960); Acuna and Zamponi (I 992); ); Bel em and Figueiredo Alvarenga 
(1973); Darwin (I 860); Pasternak ( I 975b, 1993); Sanchez (1994); Tommasi et al. (1972); 
Zamponi and Perez ( 1996); Zamponi et a!. (I 997). 

South America (Pacific) 
Pasternak (I 975b ); Perez (1996); Zuniga (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) 
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Acufia and Zamponi (1992); Branch and Williams (1993); Kiikenthal (1912a); May (1900); 
Pasternak ( 1961 b, 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 Arneson (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, 1997[). 

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 ( 160 I); Langton et al. ( 1990); Mori (all citations); Mori and On do 
( 1957); Mori and Tanase ( 1973); Pan tin ( 1950); Pavans de Ceccatty and Buisson ( 1965); Takada and 
Mori ( 1956, 1957). 

Bibliography 
Bayer (1981a, 1996); Hickson (1916); Ki.ikenthal (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). 

Bioi uminescence 
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 eta!. (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 ( 191 0); N. B. Marshall ( 1979); Matern ( 1984); Matthews 
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OTHER FIELDS 

FIGURE I. Quantitative analysis of the literature by field of study. 

eta!. (1977); Morin ( 1974, 1976, 1998); Nealson eta!. (1986); Nicol ( 1955a, 1955b, 1955c, 1958); 
Panceri ( 1871 b, 1871 c, 1872a, 1872b, 1872c ); Parker ( 1920c ); Peron (1804); Pratje ( 1923); Rapp 
(1827); Royal Society ( 1870); Satter lie and Case ( 1979); Shaw (1838-46); Shimomura and Johnson 
( 1975, 1979); Soares and Sawaia (1975); Spallanzani ( 1784, 1796); Spurlock and Cormier (1975); 
Tilesius von Ti1enau (1819); Titschack (1965, 1966); Tizard eta!. (1885); Wampler eta!. (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); Ronde let (1554-1555); Woodward (1695). 

Ecology and Biotic Interactions 
P. K. Anderson (1989); Atkinson (1989); Bertsch (1968, 1982); Best (1988); Birkeland (1969, 

1971, 1974); Brafie1d (1969); Creed and Coull (1984); Davis (1978); Davis eta!. (1982); Dawydoff 
(1930, 1938); Day (1974a); Dube and Ball ( 1971 ); Fager ( 1968); Fujita and Ohta ( 1988); ); Gili eta!. 
( 1987); Gilluly (1970); Gosliner et al. (1996); Hornell (1922); Howson and Davies ( 1991 ); Humes 
( 1978); Jones (1960); Kastendiek ( 1975a, 1975b, 1976, 1982); Lam et a!. (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 Tanase (1973); Nakasone and Yu (1987); 
Okutani ( 1969); Ramesh et al. (1985); Rittschof et al. ( 1986, 1988); Rowe ( 1971 ); Sanko IIi and 
Neelakantan (1971 ); Shepherd (1983); Shimek (1998); Short and Trower (1986); Standing et al. 
(1984); Thompson eta!. (1988); Tyler et al. (1995). 
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General Natural History and General Biology 
Alcock ( 1902); Allen ( 1969); Arculeo eta!. ( 1990); Arndt ( 1912); R. D. Barnes ( 1987); R. S. K. 

Barnes eta!. (1988); Bayer (1973, 198la); Bayer eta!. (1983); Bayer and Owre (1968); Bellomy 
( 1974); Bourne (1900); Branch eta!. (1994); Brusca and Brusca (1990); Colin and Arneson ( 1995); 
Coleman and Teague (1973); Cooke (1889); Dakin (1953); Dalyell (1848); Darwin (1860); Delage 
and Herouard (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 
eta!. ( 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 ( 160 I); 
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); My !ius ( 1753, 1754); Nordgaard 
( 1905); Omori ( 1991 ); Pearse eta!. ( 1987); Philippi ( 1835); Pimentel ( 1967); Ricketts eta!. ( 1985); 
Riedl (1963); Ricketts et a!. ( 1985); Rondelet ( 1554-1555); Rumphius (1705); Schechter ( 1959); 
Schi:imann (1949); Schuhmacher and Hinterkircher(1996); Sclater(l872, 1873); Smith ( 1964); Smith 
and Carlton (1975); Sphon (1964); Sprung and Delbeek (1997); Thurston (1890); Tilesius (1812); 
Tizard et a!. ( 1885); Tixier-Durivault ( 1987); A. Trembley ( 1744); Tyler and Zibrowius ( 1992); 
Utinomi (1956a, 1964); Voss (1976); Wilkins and Birkholz (1986); Williams (1986, 1993a, 1995a, 
1997c); Wyville Thomson (1874); Zim and Ingle (1955). 

Histology 
Hasama (1944); Ki:illiker (1865); Korotneff(l887); Lyke (1965); Niedermeyer (1913, 1914); 

Titschack ( 1970). 

History of Science (Regarding Coelenterates and/or Sea Pens) 
Agassiz (1860); Bayer (198la); Hickson (1916); Hyman (1940); Shapiro and Ramsdell (1965); 

Williams (1993b, 1995a, 1997c). 

Molecular Biology and Genetics 
Lorenz et a!. ( 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 eta!. (1971 , 1974, 1985); 
Franzen (1967); Germain and Anctil (1988); Hickson (1883); Ivester and Dunkelberger (1971); 
Jungersen (1888a, 1888b); Koch (1878, 1889, 1890); Kolliker(l865, 187lb, 1872, 1874); Korotneff 
( 1887); Ledger and Franc ( 1978); Lenhoff et a!. ( 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 eta!. ( 1976); Shapeero (1969); Spurlock and Cormier 
(1975); Titschack (1966, 1968, 1970); P. Trembley (1941 , 1942); Watabe and Dunkelberger (1979); 
Wilbur (1976); Wilson (1884). 

Natural Products Chemistry, Biochemistry, and Toxicology 
Anctil (1987, l989a, l989b); 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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1993 b); Bemheimer and Arigad ( 1981 ); Bullock ( 1970); Charbonneau ( 1981 ); Clastres eta!. ( 1984 ); 
Co an and Travis ( 1970); Datta eta!. ( 1990); DeLuca et al. (1976); Fu et al. (in press); Goswami eta!. 
(1995); Grimmelikhuijzen and Groeger (1987); Grimmelikhuijzen eta!. (1987); Harmon et al. (1984); 
Hart et al. (1979); Hori and Cormier (1973); Hori eta!. (1972, 1973); Huang and Mir (1972); Jones 
et al. (1979); Karkhanis and Cormier (1971 ); Keifer eta!. ( 1986); Kittredge et al. ( 1962); Kreiss and 
Cormier (1967); Morin (1976); Kumar et al. (1990); Lorenz eta!. (1991 ); Mackie (1987); Pani and 
Anctil (1994); Shapeero (1969); Shimomura and Johnson (1975, 1979); Standing et al. (1984); 
Thompson et al. (1988); Tillet-Barret et al. (1992); Vanderah and Djerass i (1977); Vidal et al. (1992); 
Waele et al. (1987); Wampler et al. (1971 ); Wekell (1974, 1978); Wratten et al. ( 1977a, 1977b). 

Paleontology (Mesozoic and Cenozoic Fossil Taxa) 
Andree (1912); Angelis (1895?); Baluk and Pi sera ( 1984); Bayer ( 1955a, 1955b, 1956); Bradley 

( 1980, 1981 ); Branco ( 1885); Chapman and Crespin ( 1928); Davis ( 1936); Fowler (1911 ); Frech 
(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 eta!. ( 1994); Colin and Arneson ( 1995); Faulkner and Chesher 

(1979); Gosliner et al. (1996); Fossaand 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); Ktikenthal (1912b, 1914, 1915a, 1921); Ktikenthal and Broch (1910, 1911); 
A.M. Marshall (1883b); Niedermeyer (1913); Patterson (1986); Williams (1992, *1993b, 1995a, 
* 1995b, * 1995d, 1997a, 1997b, * 1997c, 1997d, 1997e). 

Physiology and Cell Biology 
Anctil (1987, 1989a, 1989b); Anctil et al. (1982, 1984, 1991); J. M. Anderson and Cormier 

(1978); J. M. Anderson eta!. (1974); P. A. V. Anderson (1976); P. A. V. Anderson and Case (1975); 
A wad and Anctil (1993a, 1993b); Bilhaut and Pavans de Ceccatty (1971a, 1971 b); Brafield ( 1969); 
Brafie1d 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); Hagiwata et al. (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, 
1955c ); Parker ( 1920a, 1920b ); Pavans de Ceccatty and Buisson ( 1964a, 1964b, 1965); Pavans de 
Ceccatty eta!. ( 1963); Pratt ( 1909); Satterlie et al. ( 1976, 1980); Senut and Franc ( 1985); Takada and 
Mori ( 1956, 1957); Titschack ( 1965, 1966, 1968, 1970); Umbriaco eta!. ( 1990); Waele eta!. ( 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); Peron 

(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 ); Chi a and Crawford ( 1973 ); Dalyell ( 1839); Delage and Herouard ( 190 I); 

Eckelbarger eta!. ( 1998); Franzen ( 1967); Jungersen ( 1888a, 1888b ); Korschelt ( 1936); Lacaze-Duth­
iers ( 1865, 1887); Mori and Tanase (1973); Rou1e ( 1932); Satterlie and Case ( 1979); Strathmann 
( 1988); Tarent and Tarent ( 1980); Torrey ( 190 I); Tyleret a!. ( 1995); Willemoes-Suhm (1875); Wilson 
(1880, 1881, 1882a, 1882b, 1883b, 1903). 

Taxonomy, Distributional and Bathymetric Records 
Abel (1963); Acuna and Zamponi (1992); Alder (1861, 1862, 1863, 1867); Allen (1969); 

Anonymous ( 1898); Arculeo eta!. (1990); Arndt ( 1912); Asb0rnsen ( 1856); Atiya ( 1994 ); Atkinson 
(1989); Balss ( 1909, 1910, 1911 ); Barattini and Ureta ( 1960); Barre ira y Castro ( 1990); Batie ( 1972); 
Bayer (1955b, 1956, 1957, 1959, 1961 ); Bayer and Grasshoff (1997); Belcik (1977); Bel em and 
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Museum (Natural History), Zoology series 39(5):273- 291. [P. 274, status of Pennatu!a mollis Alder, 
1867:207 (also of Norman, 1867:196, 206), considered a junior synonym of Penna tufa phosphorea 
Linnaeus, 1758:818.] 

CORNELI US, P. F. S. AND J. W. W ELLS. 1988. Ellis and Solander's 'Zoophytes,' 1786: six unpublished plates and 
other aspects . Bulletin of the British Museum (Natural History), History series 16( I): 17- 87. 

COSTA, O.G. 1841 a. Storia e notomia delle Pennatule. In Frammenti di anatomia comparata. Napoli, 3 fascicles. 
---. 1841b. Surles Pennatules.l'Institut 9(407):345. 
COSTA SOARES, V. M. F. 1979. Stylatu!a antillarum Kolliker, 1870 (Octocorallia, Pennatulacea, Virgulariidae ). 

in Resumos du VI Congreso Brasileiro de Zoologia, Brasilia. 80 pp. 
COTTE, J. 1909. Sur le mot Veretillum. Bulletin de Ia Societe linneenne de Provence, Marseille I :31- 34. 

[Veretil!um.] 
COUET, H. G. DE. 1979. Biologie. Der wandemde Korallenstock. Tauchen 2(2):46-47. [Pennatulaceans: bur­

rowing; colony formation; photoperiodic behavior.] 
COULON, L. 1928. Sur quelques animaux curieux du Musee d' Elbeuf. Societe d'Etude des Sciences Naturelles 

d'Elbeuf, Bulletin 46:92- 93. [Pennatula rubra.] 
COWARD, W. E . 1909. "On Ptilocodium repens." Verslangen en mededeelingen der Koninklije akademie van 

wetenschappen, Afdeeling natuurkunde 17:635--641. [Cited by Hickson ( 1916:256) with unspecified 
pagination.] 

CRAWFORD, B. J. AND F.-S. CHIA. 1974. Fine structure of the mucous cell in the sea pen, Ptilosarcus guerneyi, 
with special emphasis on the possible role of microfilaments in the control of mucus release. Canadian 
Journal ofZoology 52(12):1427- 1432. 

CREED, E. L. AND B. C. COULL. 1984. Sand dollar, Melitta quinquiesperforata (Leske), and sea pansy, Reni!­
!areniformis (Cuvier) effects on meiofaunal abundance. Journal of Experimental Marine Biology and 
Ecology 84(3):225-234. [Behavioral interactions, disturbance effects on meiofaunal abundance in South 
Carolina.] 

CUYlER, G. L. C. F. D. 1797. Tableau elementaire de l'histoire naturelle des animaux. Bandouin, Paris. 710 pp. 
---. 1800. Lec;:ons d'anatomie comparee de G. Cuvier. Recueilles et publiees so us ses yeux, par C. Dumeril. 

Vol. I. Bandouin, Paris. 521 pp. 
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CzECZUGA, B. 1973. Comparative studies of carotenoids in the fauna of the Gullman Fjord (Bohus, Sweden). I. 
Alcyonium digitatum and Penna tufa phosphorea (Anthozoa). Marine Biology 19(3):206--209. 

DAKIN, W. J. AND OTHERS. 1953 . Australian seashores. A guide for the beach lover, the naturalist, the shore 
fisherman, and the student. Angus and Robertson, London. 372 pp. [Coelenterata pp. 120-139; Cavernu­
laria obesa .] 

DALY ELL, J. G. 1839. On the reproduction of the Virgularia or Pennatula mirahilis. Edinburgh New Philosophi­
cal Journal27:379- 381. [Also published in 1840 in Froriep's Notizen 14:65-68.] 

---. 1848. Rare and remarkable animals of Scotland ... with ... observations on their nature I and 2 . J. Van 
Voorst, London. 

DANA, J.D. 1846. Zoophytes. United States Exploring Expedition during the years 1838-1842, under the 
command of Charles Wilkes, U.S.N., Vol. 7. C. Sherman, Philadelphia. 740 pp. [On p. 586, Dana corrects 
the familial name of Ehrenberg (1834) from Pennatulina to Pennatulidae.] 

DANIELSSEN, D. C. 1860. Beskrivelse over en ny Art Virgularia . Forhandlinger i Videnskabs-selskabet i 
Christiania 1859:251. 

---. 1864. Fra den Norske Nordhavs-expedition, Kristiania: 1884:1--46. [Umbel! uta encrinus: 2306 mm in 
length.] 

DANIELSSEN, D . C . AND 1. KOREN. 1884. Pennatulida. Den Norske Nordhavs-Expedition, 1876--1878, Zoologi 
12:1-84. Christiania. [Umbellula.] 

DARWIN, C. R. 1860. The voyage of the Beagle, annotated and with an introduction by Leonard Engel; 1962 
republication. Anchor, Doubleday and Company, New York. 524 pp. [Behavior and description of a sea 
pen (" Virgularia patagonica") at Bahia Blanca, Argentina, pp. I 00, I 0 I and 202 in the 1889 edition of 
"The Voyage" as cited by Hickson 1916:28.] 

DATTA, P. K., A. K . RAY, A. K. BARUA, S. K. CHOWDHURI, AND A. PATRA. 1990. Isolation of a bioactive sterol 
from a sea pen Pteroeides esperi. Journal of Natural Products (Lloydia) 53(5) : 1347- 1348. 

DAVENPORT, D. AND J. A. C. NICOL. 1956. Observations on luminescence in sea pens (Pennatulacea). Proceed­
ings of the Royal Society (B) 144:480--496. 

DAVIS, A. G. 1936. The London clay of Sheppey and the location of its fossils. Proceedings of the Geological 
Association of London 47(4):340-345. [Graphularia wetherelli.] 

DAVIS, N. 1978. Studies of the southern California nearshore sand bottom community. Dissertation Abstracts 
International (B) 39(3): 1080. [Stylatula elongata; northern Pacific Ocean of California; artificial reef, 
effects on population.] 

DAVIS, N ., G . R. VANBLARICOM, AND P. K. DAYTON. 1982. Man-made structures on marine sediments: effects 
on adjacent benthic communities. Marine Biology 70(3):295-303. [Stylatula elongata; population changes, 
California.] 

DAWSON, C. E. 1966. Additions to the known marine fauna of Grand Isle, Louisiana. The Proceeding of the 
Louisiana Academy of Sciences 29:175-180. [ Virgularia mirabilis, new record to Louisiana.] 

DAWSON, J. W. 1872. The pennatulid from Washington Territory. Nature 6:516. [Axis of Halipteris willemoesi.] 
DA WYDOFF, C. 1930. Coeloplana duboscqui nov. sp., Coeloplanide Provenant du Golfe de Siam, Commensale 

des Pennatules. Archives de Zoologie Experimentale et Generale 70:87- 90. 
---. 1938. Les Coeloplanides Indochinoises. Archives de Zoologie Experimentale et Generate. Paris 

80:149-161. [Pteroeides sp.] 
DAY, J. H. 1974a. The ecology of Morrumbene Estuary, Mozambique. Transactions of the Royal Society of 

South Africa 41 ( 1 ):3- 97 . 
---. 1974b. A guide to marine life on South African shores, 2nd ed. A. A. Balkema, Cape Town. [Octocorals, 

pp. 33-35; Pennatula spp., Virgularia schultzei, Virgularia gustaviana.] 
DAY, 1. H., J. G. FIELD, AND M. 1. PENRITH. 1970. The benthic fauna and fishes of False Bay, South Africa. 

Transactions of the Royal Society of South Africa 39(1 ): 1- 108. 
DEICHMANN, E. 1936a. Notes on Pennatulacea and Holothuroidea collected by the first and second Bingham 

Oceanographic Expeditions 1925- 1926. Bulletin of the Bingham Oceanographic Collection, New Haven 
5(3):1- 11. [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 
Comparative Zoology, Harvard 53: 1-317. [Acanthoptilum pourtalesii, Acanthoptilum agassizii, Anthopti­
lum grandiflorum, Anthoptilum murrayi, Anthoptilum sertum, Baltic ina finmarchica, Balticina christii, 
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Distichoptilum gracile, Funiculina quadrangularis, Gyrophyllum hirondellei, Kophobelemnon stelliferum, 
Ptilosarcus (Leioptilus), Pennatulagrandis, Pennatula acu/eata var.laxa, Pennatula bellissima, Penna tufa 
americana, Pennatu/a phosphorea, Pennatula rubra, Pennatula prolifera, Protoptilum carpenterii, Pro­
toptilum aberrans, Protoptilum thomsonii, Protoptilum denticulatum, Protoptilum smitti, Pteroeides 
griseum, Pteroeides /usitanicum, Ptilosarcus undulatus, Ptilosarcus guerneyi, Ptilosarcus brevicau/is, 
Ptilosarcus sinuosus, Ptilosarcus grayi, Renilla miilleri, R. reniformis forma typica, Renilla reniformis 
forma americana, Renilla kollikeri, Scleroptilum grandiflorum, Scleroptilum gracile, Stylatula elegans, 
Stylatula brasiliensis, Stylatu/a darwini, Sty/atula antillarum, Umbel/uta giintheri, Umbellula lindahlii, 
Umbellula gracilis, Umbel/uta crass if/ora, Umbellu/a thomsoni, Umbellula encrinus var. ambigua, Veretil­
!um binghami sp. nov. from California, Virgu!aria mirabilis, Virgularia kophameli, Virgularia sp., 
Virgularia tuberculata.] 

--~. 1941. Coelenterates collected on the Presidential cruise of 1938. Smithsonian miscellaneous collections 
99(10): 1- 17. [Leioptilus undu/atus, Renilla kollikeri var. tigrina.] 

DEKAY, J. E. 1822. Observations on the Pennatule fli:che (P. sagitta of LaMarck), in the cabinet of Dr. Mitchell. 
American Journal of Science and Arts 4:87-89. 

DELAGE, Y. AND E. HEROUARD. 190 I. Traite de zoo Iogie concrete, Les Coelenteres 2(2). Librairie C. Reinwald, 
Paris. 848 pp. [Pp. 429--458 dedicated to morphology and anatomy in Pennatulacea, with detailed illustra­
tions of development in Renilla; other taxa illustrated include Veretil/um, Umbellu/a, Kophobelemnon, 
Funicu/ina, Pennatu/a, Pteroeides, Virgu!aria, and Stylatu/a; plate 54- morphology of Kophobelemnon.] 

DELUCA, M., M. E. DEMPSEY, K. HORI, AND M. 1. CORMIER, 1976. Source of oxygen in the C02 produced during 
chemiluminescence of firefly luciferyl-adenylate and Renilla luciferin. Biochemical and biophysical 
research communications 69( I ):262- 267. 

DEMIR, M. 1952. The invertebrate benthos of the Bosporus and of the litoral of the Sea of Marmara closer to the 
Bosporus. Istanbul Universitesi fen Fakiiltesi Hidrobiologie Arastirma Enstitiisii yayiinlariidan. 3:1--615. 
[In Turkish.] 

DENDY, A. 1897. On Virgularia gracillima in Lyttelton Harbour. Transactions and Proceedings of the New 
Zealand Institute 29 (new series 12):256-257. [Abstract in Zoologisches Centralblatt 5:251; Virgularia 
gracillima.] 

DEWAELE, J.-P. eta!. (See WAELE, J.-P. DE eta!.) 
D'HONDT, M.-J., or D'HONDT, M.-J. (See HONDT, M.-J. D'.) 
DICKINSON, P. 1978. Conduction systems controlling expansion-contraction behavior in the sea pen Ptilosarcus 

gurneyi. Marine Behaviour and Physiology 5(2): 163-183. [Nervous electrophysiology; nerve net control 
of expansion contraction behaviour.] 

DI NAMANI, P. 1965. On a collection of Umbellula from the Arabian Sea. Nytt Magasin for Zoologi 12 
( 1964/65):30--34. 

DING, Q. ANDY. CHEN. 1981. Discovery of soft metazoan from the Sinian system along eastern Yangtze Gorge, 
Hubei. Earth Science, Journal of Wuhan College of Geology 1981 (2) 15:53-57. [Charnia dengyingensis 
sp. n.; China; Proterozoic; Precambrian fossil resembling a sea pen.] 

DITTRICH, R. 1888. Uber das Leuchten der Tiere. Wissenschaftliche Beilage zum Program d. Realgymm. am 
Zwinger zu Breslau. 70 pp. [Bioluminescence.] 

DOLLFUS, R. 1938 (or 1939). Sur un octocoralliaire du genre Cavernularia, commun sur les fonds co tiers de 
I' Atlantique Marocain. Travaux de Ia Station zoologique de Wimereux 13:243- 265. [Cavernularia pusil/a.] 

DbDERLEIN, L. 1902. Ueber die Beziehungen nahe verwandter Tierformen zu einander. Zeitschrift fiir Morpholo­
gie und Anthropologie 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). 

Journal of Phycology 7:218- 220. [Ecological interaction: rhodophyte alga with sea pen .] 
DUNKELBERGER, D. AND N. WATABE. 1972. Electron microscope study of the coenenchyme in the pennatulid 

colony Renilla reniform is, with special emphasis on spicule formation. American Zoologist 12 :716-717. 
--~. 1974. An ultrastructural study on spicule formation in the pennatulid colony Renilla reniformis . Tissue 

and Cell6(4):573- 586. 
DUNN, D. F. 1982. Cnidaria. /n Synopsis and Classification of Living Organisms, S. A. Parker, ed. McGraw-Hill 

Book Co. , New York. 1:669--706. 
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DYER, M. F., W. G. FRY, AND P. D. FRY. 1981. Results from North Sea benthos surveys. Porcupine Newsletter 
2( I): 12-14. [Pennatula phosphorea; distribution and population density in the North Sea.] 

DZIK, J. 1991. Is fossil evidence consistent with traditional views of the early metazoan phylogeny? Pp. 4 7- 56 
in Proceedings of an International Symposium held at the University ofCamerino 27- 31 March 1989, 
A. M. Simonetta and S. Conway Morris, eds. Cambridge University Press, Cambridge. 296 pp. [Discusses 
the enigma of the paucity of Cambrian/Precambrian coelenterates.) 

ECKELBARGER, K. J., P. A. TYLER, AND R. W. LANGTON. 1998. Gonadal morphology and gametogenesis in the 
sea pen Pennatula aculeata (Anthoza: Pennatulacea) from the Gulf of Maine. Marine Biology 
132(4):677-{)90. 

EHRENBERG, C. G. 1834a. Beitrage zur physiologishcen Kenntniss der Corallenthiere im allgemeinen, und 
besonders des rothen Meeres, nebst einem Versuche zur physiologischen Systematik derselben. Abhan­
dlungen der Koniglichen Akademie der Wissenschaften zu Berlin. Aus dem Jahre 1832. Erster 
Theil:225- 380. [Introduction of the familial name Pennatulina on p. 287; later corrected to Pennatulidae 
by Dana, 1846:586.) 

---. 1834b. Uber die Natur und Bildung der Corallenbanke des rothen Meeres. Abhandlungen der 
Koniglichen Akademie der Wissenschaften zu Berlin. Aus dem Jahre 1832. Erster Theil:381--432. 

- --. 1834c. Das Leuchten des Meeres. Abhandlungen der Koniglichen Akademie der Wissenschaften zu 
Berlin 1834:411-572. [Bioluminescence.] 

EISEN, G. 1876. Bidrag till Kannedomen om Pennatulid-sliigtet Renilla. Bihang till Kong!. Svenska vetenskaps­
akademiens handlingar (n.f.) 13(1): 1-15. [Renilla from California.) 

ELLIS, J. 1753. A letter from Mr. John Ellis to Mr. Peter Collinson F. R. S., concerning a Cluster-Polype found 
in the sea near the coast of Greenland. Philosophical Transactions of the Royal Society 48( I ):305- 308. [See 
also the abridged 1809 account of the Transactions 1 0:409; this is a description of the original find of 
Umbellula; see also Mylius 1753 and 1754.) 

---. 1755 . An account of clustered polype, found in the North Seas, near the Pole, Pp. 96-99 in An essay 
towards a natural history of the corallines, and other marine productions of the like kind, commonly found 
on the coasts of Great Britain and Ireland .. . to which is added the description of a large Polype taken near 
the North Pole by the Whalefishers. For the author, London. 103 pp. 

- --. 1764. An account of the sea pen, or Pennatulaphosphorea ofLinnaeus; likewise a description of a new 
species of sea pen, found on the coast of South-Carolina, with observations on sea-pens in general. In a 
letter to the honourable Coote Molesworth, Esq; M.D. and F. R. S. from John Ellis, esq; F. R. S. and 
member of the Royal Academy of Upsal. Philosophical Transactions of the Royal Society of London 
53:419-435. [Pennatulacean bioluminescence.) 

ELLIS, J. AND D. SOLANDER. 1786. The natural history of many curious and uncommon zoophytes, collected 
from various parts of the globe by the late John Ellis ... systematically arranged and described by the lated 
Daniel So lander ... London, printed for Benjamin White and Son, at Horace's Head, Fleet-Street; and Peter 
Elmsly, in the Strand. 206 pp . [Pennatula phosphorea, Pennatula rubra, Pennatula spinosa, Pennatula 
mirabilis, Pennatula antennina, Pennatula cynomorium, Pennatula reniformis, Pennatula argentea, Pen­
natula encrinus. See Cornelius and Wells (1988).) 

ERASMI, F. I 668. Ost- und West-lndischer wie auch Sinesischer Lust- und Stats-Garten, mit einem Vorgesprach 
von mancherlei lustigen Discursen; In drei Haupt= Theile unterschieden. Der erste Theil Begrifft in sich 
die edelsten Blumen, Krauter, Baume ... in Ost-Indien, Sina und America: ... aus den furnemsten, alten 
und neuen, indianischen Geschicht- Land- und Reisbeschreibungen, mit Fleiss zusammengezogen, und a us 
annehmliche Unterredungs-Art eingerichtet. Johann Andreae Endters, und Wolfgang dess Jugern Sel. 
Erben, Nurnberg. 1762 pp. 

ERHARDT, H. S. AND H. MOOSLEITNER. 1995. Meerwasser Atlas Band 2. Wirbellose Tiere. Mergus Verlag, 
Melle, Germany. 736 pp. [Sarcoptilus sp., Pennatula sp., Pteroeides sp. Cavernularia obesa, Veretillum 
cynomorium, Virgularia sp.; color photographs of living animals.) 

ESPER, E. J. C. 1791. Die Pflanzenthiere in Abbildungen nach der Natur mit Farben erleuchtet nebst Beschreibun­
gen, Theil 2: 1-96. 

FAGER, E. W. 1968. A sand-bottom epifaunal community of invertebrates in shallow water. Limnology and 
Oceanography 13:448-64. [Stylatula elongata.] 

FAULKN ER, D. AND R. CHESHER. 1979. Living corals. Clarkson N. Potter, Inc., New York. 310 pp. (Pennatu­
laceans: plate 62 is a large-format color photograph of Ptilosarcus gurneyi, text on p. 276.) 
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FAUTIN, D. G. AND R.N. MARISCAL. 1991. Cnidaria: Anthozoa. Pp. 267- 358 in Microscopic Anatomy of 
Inveretebrates, Vol. 2: Placozoa, Porifera, Cnidaria and Ctenophora, W . Harrison and J. A. Westfall, eds. 
Wiley-Liss, New York. 

FAUTIN, D. G., A. E. SIEBERT, AND E. N. KOZLOFF. 1987. Class Anthozoa. In Marine Invertebrates of the Pacific 
northwest, E. N. Kozloff, ed. University of Washington Press, Seattle and London. [Taxonomic listing, pp. 
68- 71 on Anthozoa: Kophobetemnon affine, Kophobelemnon biflorum, Kophobelemnon hispidum, Anthop­
ti/um grandiflorum, Funicu/ina parkeri, Helicoptilum rigidum, Scleroptitum sp., Umbellula lindahti, 
Umbel/uta lorna, Umbel/uta encrinus, Umbel/uta carpenteri, Umbellula magniflora, Batticina catifornica, 
Balticina septentrionalis, Verrillia blakei, Stytatuta elongata, Sty latuta columbiana, Virgutaris spp. , 
Pennatuta phosphorea, Ptilosarcus gurneyi.] 

FEDONKIN, M . A. 1992. Vendian faunas and the early evolution of Metazoa. In Origin and early evolution of the 
Metazoa. Topics in Geobiology, vol. 10, J. H. Lipps and P. W. Signor, eds. Plenum Press, New York. 570 
pp. [Interpretation of Vendian fossils .] 

---. 1996. The oldest fossil animals in ecological perspective . /n Biology as history No.2- new perspectives 
on the history of life: essays on systematic biology as historical narrative, M. T. Ghiselin, and G. Pinna, 
eds. Memoirs of the California Academy of Sciences 20:1- 107. [Interpretation of Vendian fossils.] 

FIELD, L. R. 1949. Sea anemones and corals of Beaufort, North Carolina. Bulletin of the Duke University Marine 
Station, Durham, North Carolina, No. 5:1 - 39. [Renilla reni(ormis.] 

FISCHER. P. 1889. Note sur le Pavonaria quadranularis et sur les Pennatulides des cotes de France. Bulletin de 
Ia Societe Zoologique de France 14:34-38. [Presumably refers to Funicutina quadrangutaris from France.] 

FISHER, W. J. 1874. On a new species of alcyoniid polyp. Proceedings of the California Academy of Sciences 
5:418. [ Virgutaria ornata from Japan.] 

FLORA, C. J. AND E. FAIRBANKS. 1966. The sound and the sea. Pioneer, Bellingham, Washington. 455 pp. 
[Ptilosarcus gurneyi listed as Leioptilus guerneyi.] 

FORBES, E. 1847. [In Johnson (1847); a published letter from Edward Forbes regarding observations on 
bioluminescence in Pennatula phosphorea .] 

FORBES, E. AND J. GOODSIR. 1851. On some remarkable marine Invertebrata new to the British Seas. Transactions 
of the Royal Society of Edinburgh 20(2 ):307- 315. [Pennatulacean bioluminescence.] 

FOREST, J . 1996. Henri Milne Edwards (23 October 1800--29 July 1885). Journal of Crustacean Biology 
16( I ):208- 213. [Biographical sketch of Henri Milne Edwards.] 

FOSSA, S. A. AND A. J. NILSEN. 1995. Korallenriff-Aquarium- Band 4- Nesseltiere im Korallenriffund fiir das 
Korallenriff-Aquarium. Birgit Schrnettkamp, Bornheim. 448 pp. (Pp. 228- 229, color photographs of 
Cavernutaria sp. , possibly Veretillum sp., and Pteroeides sp.] 

FOWLER, G. H . 1888. On a new Pennatuta from the Bahamas. Proceedings of the Zoological Society of London 
1888:135-140. [Pennatula bellissima.] 

---. 1894. On two sea-pens of the family Veretillidae from the Madras Museum. Proceedings of the 
Zoological Society of London 1894:376-379. (Abstract in: Journal of the Royal Microscopical Society 
1894:576; Cavernularia matabarica, Lituaria phalloides.] 

FOWLER, H. W. 1911. A description of the fossil fish remains of the Cretaceous, Eocene, and Miocene formations 
of New Jersey. New Jersey Geological Survey Bulletin 4:1- 192. [Specimens of the extinct sea pen 
Graphutaria ambigua, thought to be spines of a batoid fish by Fowler; see Shapiro and Ramsdell ( 1965).] 

FRANC, J.-M. 1979. Collagene intracellulaire chez un invertebre marin (cnidaire) . Biologie cellulaire 35(2):6a. 
[Abstract in French; Veretillum cynomorium; protein metabolism; collagen fibrils synthesis and intracellular 
localization.] 

FRA NC, S. 1970. Les evolutions cellularies au cours de Ia regeneration du pedoncle de Veretillum cynomorium 
Pall. Vie et Milieu 21 (I-A):49-93 . 

---. 1973. Essai de culture in vitro de cellules de Veretil/um cynomorium Pall. (Cnidaire anthozoaire). 
Comptes rend us hebdomadaires des seances de I' Academie des sciences, Paris (Serie D) Sciences Naturelles 
276(4):559- 562. 

---. 1979. Genese de Ia matrice conjonctive de Veretillum cynomorium Pall. ( cnidaires-anthozoaires). Etude 
ultrastructuale et autoradiographique. Archives D' Anatomie Microscopique et de Morpho Iogie Experimen­
tale 68( 4 ):23 7- 256. [Tissues; ultrastructural and autoradiographic study; genesis of connective matrix.] 

FRANC, S., R . GARRONE, AND A. Hue. 1971. Observations ultrastructurales sur Ia mesoglee de Vereti/lum 
cynomorium Pall. (Cnidaire, anthozoaire). Journal de Microscopie, Paris II :57. (Abstract only.] 
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FRANC, S., A. Hue, AND G. CHASSAGNE. 1974. Etude ultrastructurale et physico-chemique del 'axe squelettique 
de Veretil!um cynomorium Pall. ( cnidaire, anthozoaire ): cellules, calcite, colla gene. Journal de Microscopie, 
Paris 21(1):93- 110. 

FRANC, S., P. W. LEDGER, AND R. GARRONE. 1985. Structural variability of collagen fibres in the calcareous 
axial rod of a sea pen. Journal ofMorphology 184( 1 ):75-84. [Skeletal rod collagen compared with mesoglea 
fibrils .] 

FRANSEN, C. H. J. M., L. B. HOLTHUIS, AND J. P. H. M. ADEMA. 1997. Type-catalogue of the Decapod Crustacea 
in the collections of the Nationaal Natuurhistorisch Museum, with appendices of pre-1900 collectors and 
material. Zoologische Verhandelingen 311:1- 344. [Appendix 2 contains biographical sketches of several 
authors of pennatulacean research--Pieter Bleeker, Jan Adrianus Herklots, Sydney John Hickson, Am­
brosius Arnold Willem Hubrecht, Willy Kukenthal, and Henri Milne Edwards, including portraits of all 
except Hickson.] 

FRANZEN, A. 1967. Remarks on spermiogenesis and morphology of the spermatozoon among the lower Metazoa. 
Arkiv for zoologi 19:335-342. [Funiculina quadrangularis.] 

FRECH. F. 1890. Die Korallenfauna der Trias. Palaeontographica 37(1-4): 1- 116. [Prographularia triadica from 
the Triassic.] 

FRISCHE, J. 1991. Seefedern . Eine Randgruppe in der Meerwasser-Aquaristik. Aquarium (Minden) No. 267 
1991:49-50. 

Fu, X., F . J. SCHMITZ, AND G. C. WILLIAMS. In press. Malayenolides A-D, novel diterpenes from the Indonesian 
sea pen Veretillum malayense. Journal of Natural Products. [New diterpenes found to be toxic to brine 
shrimp; includes a brief assessment of systematics in the genus Veretillum.] 

FUJITA, T. AND S. OHTA. 1988 . Photographic observations of the life style of a deep-sea ophiuroid Asteronyx 
loveni (Echinodermata). Deep-Sea Research, Part A, Oceanographic Research Papers 35(12):2029-2043 . 
[Anthoptilum , Funiculina quadrangularis, ecological associations with Asteronyx /oveni in the western 
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Zoologic, Biologic et Ecologic Animales 3(3):731-766. [Pennatulacea, bathyal zone, geographic and 
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---. 1912a. Sur une nouvelle famille des Pennatulides (Scytaliopsidae ). Proceedings of the Seventh Inter­
national Zoological Congress. Cambridge, Mass. 1912:819- 821. 

---. 1912b. Sur Ia biologic des Pennatulides. Proceedings of the Seventh International Zoological Congress. 
Cambridge, Mass. 1912:822-825. 

GRAY, J. E. 1840. The third room (radiated animals). Pp. 66-77 in Synopsis of the contents of the British Museum 
(Ed. 42), London. 273 pp. 

---. 1848. Description of Sarcoptilus, a new genus ofPennatulidae. Proceedings of the Zoological Society 
of London 1848( 16):45. [Also published in 1849 in Annals and Magazine of Natural History (2)3:76-77.] 

---. 1859. On the arrangement of zoophytes with pinnated tentacles. Annals and Magazine of Natural 
History, ser. 3, 4:439-444. 

---. 1860. Revision of the family Pennatulidae, with some descriptions of some new species in the British 
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sinuosus, Kophohelemnon stelliferum, Kophobelemnon burgeri, Kophobelemnon clavatum, Veretillum 
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---. 1872a. On the genus Osteocella. Annals and Magazine of Natural History, ser. 4, 9:405-406. [Refers 
to the genus Halipteris.] 

---. 1872b. Additional note on Osteocella. Annals and Magazine of Natural History, ser. 4, I 0:76, 406. 
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niques.] 

HART, R. C. , J . C. MATTHEWS, K. HORI, AND M. J. CORMIER. 1979. Renilla reniformis bioluminescence: 
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tratta della diuersa condition di miniero, e pietre. Con alcune historie di piante, & animali; sin 'hora non 
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pp. [Pennatulacea, pp. 89-94; Ptilosarcus quadrangularis, Renilla amethystina, Stylatula elongata, Sty­
latula gracile.] 
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tilum agassizi, Argentella, Bathyptilum carpenteri, Cavernularia obesa, Cavernularia dejilippii, Cavernu­
laria elegans, Cavernularia glans, Cavernularia haimii, Cavernularia luetkeni, Cavernularia 
valenciennesi, Clavella australasiae, Crini/lum 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 
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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 ca/edonican, 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 pel/ucidum, p. 80 Philippines; Pteroeides manillense, p. 81 Philippines; Pteroeides brevira­
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aculeata var. rosea, Pennatuladistorta , Pennatula phosphorea var. variegata, Virgularia affinis, Dubenia 
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---. 1987. Marine invertebrates of the Pacific northwest. University of Washington Press, Seattle and 
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luciferase and its substrates. Biochimica et Biophysica Acta 141: 181- 183. 
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Protoptilum cyaneum, Virgularia schultzei.] 



80 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES 
Volume 51 , No.2 
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---. 1914. Zur systematik der Umbelluliden. Zoologischer Anzeiger 43(13):630-632. [Umbellula spp. 
tabulated.] 
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Pteroeides hreviradiatum, Pteroeides durum, Pteroeides esperi, Pteroeides griseum, Pteroeides Jung­
erseni, Pteroeides Lacazei, Pteroeides latissimum, Pteroeides lusitanicum, Pteroeides sagamiense, 
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U.S. Fish Commission steamer 'Albatross,' during 1891. Lieut. Commaner Z. L. Tanner, U.S . N., 
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Transactions of the Royal Society of Edinburgh 41(3):851- 860. 

THOMSON, J. A. AND J. J. SiMPSON. 1909. An account of the alcyonarians collected by the Royal Indian Marine 
Survey Ship Investigator in the Indian Ocean, II: The alcyonarians of the littoral area. Trustees of the Indian 
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THURSTON, E., 1890. (Remarks as to the mode of life of the pennatulids, in a letter from . . . ). Proceedings of 
the Zoological Society of London 1890:462-463 . 

T!LESIUS, A. VoN. 1826. Naturhistorische abhandlungen und erlauterungen besonders die ptetrefactenkunde, 
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sp., plus the original description of Cavernularia dayi .] 

---. 1960. Les octocoralliaires de I'lle Inhaca. Bulletin du Museum national d 'histoire naturelle, Paris 
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angustifolium, Pte roe ides hystrix var. latifolium, Pteroeides !acazii var. spinosum, Pteroeides malayense, 
Pteroeides timorense, Pteroeides speciosum, Pteroeides tenerum, Pteroeides westermanni, Gyrophyllum 
sibogae.] 

VERRILL, A. E. 1864. List of the polyps and corals sent by the Museum of Comparative Zoology to other 
institutions in exchange, with annotations. Bulletin of the Museum of Comparative Zoology at Harvard 
College 1(3):29-60. 

---. 1865. Synopsis of the polyps and corals of the North Pacific Exploring Expedition, under Commodore 
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---. 1882b. Notice of the remarkable marine fauna occupying the outer banks off the southern coast ofNew 
England, No. 7, and of some additions of the fauna of Vineyard Sound. American Journal of Science and 
Arts (3)24:360--364. [Distichoptilum gracile, p. 362.] 

---. 1883. Report on the Anthozoa, and on some additional species dredged by the "Blake" in 1877- 1879, 
and by the U. S. Fish Commission steamer "Fish Hawk" in 1880--82. Bulletin of the Museum of 
Comparative Zoology, Harvard 11:1-72. 

---. 1884a. Notice of the remarkable marine fauna occupying the outer banks off the southern coast ofNew 
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lum gracile, Halipteris africana, Chunella gracillima, Amphiacme abyssorum, Umbellula thomsoni, 
Umbellula lindahli, Virgularia schultzei, Virgularia mirabilis, Virgularia gustaviana, Scytaliopsis djibou­
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synopses. Zoological Journal of the Linnean Society 113:93- 140. [Generic monograph, synonymy, 
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---. 1997a. A new genus and species of nepththeid soft coral (Octocorallia: Alcyonacea) from the western 

Pacific Ocean, and a discussion of convergence with several deep-sea benthic organisms. Proceedings of 
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---. 1997b. Diversity and evolution of deep-sea pennatulacean octocorals. Eighth Deep-Sea Biology 
Symposium, Abstracts. P. 138. [Evolutionary aspects of deep-sea pennatulaceans.] 
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---. 1882a. Variation in the yolk-cleavage of Renilla. Zoologischer Anzeiger 5:545- 548. 
---. 1882b. Observations on the structure and development of Renilla and Leptogorgia. Johns Hopkins 

University Circulars No. 17. 
---. 1883a. The development of Renilla. Philosopical Transactions of the Royal Society of London 
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Biological Laboratory), Boston 4(5) :215- 226. [A summary is also published in Science (new series) 
I 7:490--491; developmental biology of Renilla .] 
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Macmillan and Company, London. 527 pp. [Kophobelemnon miilleri (considered a synonym of K. stellif­
erum by Kiikenthal, 1915:29); Pavonaria quadrangularis (correctly referred to as Funiculina quadrangu­
laris, according to Kiikenthal, 1915). Two quotes are worthy of noting here; from p. 98, "In these dredgings 
we got one or two very interesting alcyonarian zoophytes .... Many of the 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 !ambient white light, so bright that it showed quite distinctly the hour on 
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