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HARVARD
ABSTRACT! (

A. E. Verrill, J. W. Dawson, and E. Desor named 23 species
of North American east coast ectoprocts and entoprocts prior to
1902. Chiefly from lack of illustration, the majority of these have
been misunderstood in the literature. We have found material
leading to a better understanding of 15 of these species in col-
lections of the Peabody Museum of Natural History, Yale Uni-
versity, the U.S. National Museum, and the American Museum
of Natural History. The following ectoproct species are described
(original names): Amathia goodei Verrill, Bugula cucullata Ver-
rill, Bugula decorata Verrill, Bugula flexilis Verrill, Bugula
(Caulibugula) armata Verrill, Bugulella fragilis Verrill, Cellularia
wirita Desor, Discopora nitida Verrill, Escharina porosa Verrill,
Gemellaria willisii Dawson, Hippoporina verrilli Maturo and
Schopf, Hippothoa expansa Dawson, Lepralia americana Verrill,
Lepralia plana Dawson, Porellina stellata Verrill. One entoproct,
Barentsia timida Verrill, is described.

The coefficient of variation was determined for standard di-
mensional features. Data collected support Cheetham’s statistical
verification that the most useful dimensional features for taxo-
nomic purposes are ovicell length and width, zooid length, and
primary orifice length and width. Length of adventitous avicularia
and zooid width are the most variable of the traits measured,
particularly in encrusting forms which also have extensive sec-
ondary calcification.

INTRODUCTION

Nineteenth century American marine biologists considered the
fauna of the northern part of the east coast continental shelf an
extension of the European fauna, and accordingly used chiefly
European species names (Packard, 1863; Verrill, 1874). In the
summer of 1964, Maturo had the opportunity to study major ecto-
proct type collections at the British Museum (Natural History),
London, and the Naturhistoriska Riksmuseet, Stockholm. He con-
cluded that faunal differences between American and European
ectoprocts may be greater than was, or is, generally realized.
If this is so, then new species names introduced by early North
American workers, several of which have since been placed in
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synonymy with European species, become particularly important.
However, many carly descriptions are less than complete by pres-
ent standards and type material was not always illustrated
(Table 1), thus making uncertain the identity of early-named
species.

Prominent among early invertebrate zoologists whose work
was of immediate interest to both of us was A. E. Verrill (1839-
1926), who named 15 ectoproct and 1 entoproct species. At the
kind invitation of the Peabody Museum of Natural History, Yale

TABLE 1. Summary of papers published by nineteenth-century workers having de-
scriptions of new ectoproct and entoproct species collected between the Straits of
Florida and the Gulf of St. Lawrence. Species described by de Pourtales (1867)
were figured by Smitt (1872-1873).

PUBLI- NO. NEW
CATION NO.NEW SPECIES
DATE AUTHOR SPECIES ~ FIGURED GEOGRAPHIC LOCATION OF COLLECTION
1848 Desor 3 0 Nantucket shoals, Nantucket, Mass.
1853 Stimpson 11 7 Grand Manan Island
1855 Leidy 4 4 Rhode Island; New Jersey
1859 Dawson 3 0 Gaspé Peninsula, Quebec
1863 Packard 10 4 Caribou Island, Labrador
1865 Dawson 1 0 Sable Island, Nova Scotia
1867 Packard 2 2 Chateau Bay, Labrador
1867 de-Pourtales 7 7 Straits of Florida
1872 Verrill 1 1 Long Island Sound; Vineyard Sound;
New Jersey
1872 Smitt 4 4 Florida Straits
1873 Smitt 29 29 Florida Straits
1873 Verrill 2 0 Long Island Sound; Vineyard Sound;
New Jersey
1875a Verrill 3 3 Long Island Sound; Vineyard Sound:
Gulf of Maine
1875b Verrill 1 1 Martha's Vineyard, Mass.
1879b Verrill 1 0 Gulf of Maine
1879d Verrill 3 0 Maine: Gulf of Maine
1879¢ Verrill 2 0 Long Island Sound to Nova Scotia
1888 Hincks 5 5 Gulf of St. Lawrence
1889 Hincks 1 1 Gulf of St. Lawrence
1900 Verrill 2 1 Bermuda
1901 Verrill 1 0 Bermuda
Totals 96 69
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University, we spent four days in May, 1966, examining its ecto-
proct collections in an attempt to locate Verrill’s type material.
The bulk of the dry specimens in the collection consists of mate-
rial collected by Verrill. Additional search was made of ectoproct
collections of the U.S. National Museum by Maturo and alcohol col-
lections of the Peabody Museum by Dr. Willard D. Hartman, Yale
University. George Verrill (1958:74) reported that he gave his
father’s notes, manuscripts and drawings to the American Mu-
seum of Natural History (New York City). Schopf sorted that
part of the material that pertained to ectoprocts and found
unpublished illustrations of species that Verrill had named. In
sum, type lots or unpublished illustrations of type material were
located for 10 ectoproct and 1 entoproct species named by Verrill.

Unexpectedly, we also located type lots of three of the four
species named by J. W. Dawson (1820-1899) and one of the three
species named by E. Desor (1811-1882). This material was found
in the dry collections of the Peabody Museum. The purpose of
the present paper is to redescribe and illustrate the 15 species
for which we have type material or unpublished illustrations
(Table 2).

Ours was not the first attempt to locate Verrill’s type materials
of ectoprocts and entoprocts but has been the most successful.
In the archives of the Division of Echinoderms, U. S. National
Museum, there is correspondence on this subject by J. E. Benedict
and Mary Rathbun, who had been sent by the Smithsonian Institu-
tion in 1909 to assist Verrill in the division of that part of his col-
lections which were gathered by government agencies, chiefly the
U. S. Fish Commission. This division was according to the terms
of an agrcement between Verrill and the Smithsonian which pro-
vided that all unique specimens and a first share of the type series
were to be returned to the Smithsonian. Both Benedict and Rath-
bun deplored the fact that Verrill had not clearly identified the
significant specimens and thus they were only partly successful
in retrieving the type collection.

The eight species that were named by Verrill, Dawson or Desor
but which we were unable to locate and hence about which we
can offer no new information are: Alcyonidium ramosum Verrill,
1872; A. rubrum Verrill, 1879; Cellularia densa Desor, 1848;
Hippothoa reversa Verrill, 1875; Lepralia belli Dawson, 1859;
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Membranipora tenuis Desor, 1848; Vesicularia armata Verrill,
1873; and V. dichotoma Verrill, 1873.

We have chosen to consider each species under its original de-
signation and in alphabetical order. We believe this will facilitate
the practical usage of this study since most workers will likely
approach it with an original name from the literature and seek our
analysis of the species. Our nomenclatorial decisions are sum-
marized in Table 2. The new name is also given after the syno-
nymy under “Present authors’ designation.”

TaBLE 2. Listing of original and revised species names as used in the paper.

Barentsia timida is an entoproct, the rest are ectoprocts.

ORIGINAL DESIGNATION

PRESENT DESIGNATION

Amathia goodei Verrill, 1901

Barentsia timida Verrill, 1900
Bugula cucullata Verrill, 1879
Bugula decorata Verrill, 1879

Bugula flexilis Verrill, 1875

Bugula (Caulibugula) armata
Verrill, 1900

Bugulella fragilis Verrill, 1879
Cellularia turrita Desor, 1848
Discopora nitida Verrill, 1875

Escharina porosa Verrill, 1879

Gemellaria willisii Dawson, 1865
Hippothoa expansa Dawson, 1859
Lepralia americana Verrill, 1875

Lepralia plana Dawson, 1859
Porellina stellata Verrill, 1879

Zoobotryon verticillatum
(delle Chiaje) 1828

No change
Bugula harmsworthi Waters, 1900

Dendrobeania decorata
(Verrill) 1879

Kinetoskias smitti Danielssen, 1868
Caiutlibugilda armata Verrill, 1900

No change
Bugula turrita (Desor) 1848
Parasmittina nitida (Verrill) 1875

(part) Hippoporina porosa
(Verrill) 1879

(part) Hippoporina verrilli
Maturo and Schopf

Eucratia loricata (Linnaeus) 1758
No change

Hippoporina americana
(Verrill) 1875

Myriozoella plana (Dawson) 1859

No comments




1968 ECTOPROCT AND ENTROPROCT TYPE MATERIAL 7

ORGANIZATION

Remarks on each of the redescribed species are organized under
the topics listed below. Hippoporina verrilli is newly described
under the topics: synonymy, type, additional material, diagnosis,
description, measurements and remarks.

SYNONYMY. Listings of the synonymy include chiefly those papers
that describe or illustrate a species. A few additional citations
are included when we were able to verify the identification.

PRESENT AUTHORS’ DESIGNATION.

TYPE. Type designation, current museum member and data from
original labei(s). Abbreviations YPM, USNM, and BM refer to
Peabody Museum of Natural History, Yale University, U. S.
National Museum, and the British Museum.

ADDITIONAL MATERIAL. Type designation, current museum number
and data from original label(s). Paralectotypes, if any, are listed
here.

ORIGINAL DESCRIPTION. The quotation of the original description.

SUBSEQUENT DESCRIPTION. The quotation of a more complete
description of the species from a subsequent paper by the original
author.

ADDITIONAL DESCRIPTION, Our descriptive remarks.

MEASUREMENTS. The following abbreviations are used:

Lz = zooid length. Lav = avicularium length
lz = zooid width. lav = avicularium width.
Lo = primary orifice length, Lkz = kenozooid length.
including sinus. lkz = kenozooid width.
lo = primary orifice width. Lp = pedicel length.
Lfm = frontal membrance lp = pedicel width.
length. Lm = musclium length.
Ifm = frontal membrane lm = musclium width.
width, Lcx = calyx length.
lov = ovicell length. lex = calyx width.

Lov = ovicell width.
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Unless otherwise indicated, the measurement is the maximum
dimension in question. Zooids that were part of a bifurcation,
whether erect or in encrusting forms, were not used. All measure-
ments are in millimeters. Dimensions are reported in the follow-
ing form (after Cheetham, 1966): abbreviation of item measured;
number of specimens measured; mean; standard deviation; ob-
served range. For example, Lz (15) 0.447 (0.028) mm., 0.40 —
0.51 mm. means that 15 measurements were made of zooid
length, that the mean was 0.447, the standard deviation 0.028, the
range of measured values from 0.40 to 0.51 millimeters.

REMARKS. Our discussion of items of nomenclatorial or taxonomic
interest and other interpretations.

QUANTITATIVE DATA

We have calculated corrected coefficients of variation (V) for
the measurements made on our specimens (Table 3). This statistic
has been shown by Cheetham (1966) to be useful in evaluating
the constancy of various taxonomic characters. In addition, mean
values were used to compare traits in two populations in order
to help determine whether the populations in question should be
considered separate taxa.

The coeflicient of variation is expressed by the formula,

V= 1_008_ where V = coefficient of variation, s — standard devia-
3

tion and X — mean. This is corrected for small sample size and is

__ V(4N-+1),
° 4N
variation, and N = sample size. A V_ less than 10 indicates a
relatively constant character, one in which the standard deviation
is less than 10 per cent of the mean value (see Simpson, Roe
and Lewontin, 1960).

Mean values can be compared by the following formula to
determine the distinctiveness of the variation in two populations.
If populations A and B are 90 per cent distinct from each other
for the dimension in question, then (X, — &) will be more
than 0.128 (%, + Xi) (see Cheetham, 1966).

Workers comparing populations from other areas with species
described herein should be able to make better value judgments

given as, V where V_ = corrected coeflicient of
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by utilizing these calculations. We have found them helpful in the
following two examples.

Two morphologically distinct groups that were considered pos-
sibly distinct species are those designated morphotype A and B
of Discopora nitida. The difference between the mean values of
the orifice width is (0.122—0.111) = 0.011, whereas 0.128
(0.122 4- 0.111) is 0.029. Hence the groups are less than 90
per cent distinct in this relatively stable character and inclusion
of them in the same species is supported.

Two other morphologically distinct groups that were considered
possibly distinct are the larger and smaller forms of Escharina
porosa of Verrill. The difference in mean values of orifice length
for these populations is 0.046 and of orifice width is 0.050. The
calculation for 10 per cent overlap in these characters is 0.036
and 0.037, respectively. Hence these groups are more than 90
per cent distinct for the features tested and this supports separa-
tion of them as distinet species.

Finally, Cheetham (1966) used Vs to generalize about the
reliability of characters for taxonomic purposes; our more limited
data (Table 4) mostly support his conclusions. We consider any
trait with a V_of less than 10 in a given species as reliable for
that species (or larger taxon). From comparison of V. s and
mcde of growth in various species, it is clear that characters that
in encrusting forms are subject to great modification by secondary
calcification or substrate effects may in erect forms be consider-
ably less modified, have a low V_, and be taxonomically quite
useful.

Tarzu 4. Relative variability of linear dimensions where measured in
six or more species.

NO. SPECIES NO. SPECIES %
V. <10.0
1. Length of ovicell 8 8 100
2. Width of ovicell 8 7 87.5
3. Length of zooid 13 11 84.6
4. Height of primary orifice 6 5 83.4
5. Width of primary orifice 6 5 83.4
6. Length of adventitious
avicularia 8 5 62.5

7.  Width of zooid 13 8 61.6
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SYSTEMATIC ZOOLOGY

Amathia goodei Verrill, 1901
Figure 7A.
Hydra verticillata delle Chiaje, 1828:203.
Amathia goodei Verrill, 1901:329.

not Amathia goodei Verrill: Osburn, 1914:219.
Zoobotryon verticillattun (delle Chiaje): Maturo, 1957:25, fig. 13.

PRESENT AUTHORS' DESIGNATION. Zoobotryon verticillatiuin (delle Chiaje,
1828).

1ypr. Holotype of Amathia goodei Verrill: YPM 2894a-b, “Amathia goodei,
Bermuda, 1876, [G. B.] Goode coll[ector], fig[ure]d type.” In handwriting
of A. E. Verrill. YPM 2894a is the basic lot; YPM 2894b is the figured
specimen.

ORIGINAL DESCRIPTION. “This forms large, intricately branched clusters,
4 or 5 inches high and broad. with the branches thick, soft, and flaccid,
and more or less anastomosing, often 2 to 3 mm in diameter. The zooids
are numerous, arranged in large, dense, elongated clusters, composed of
several close rows, which often nearly or quite surround the stem, and
extend for some distance below the nodes, but are scarcely at all spiral
(coll. of G. Browne Goode).”

ADDITIONAL DESCRIPTION. The colony commonly branches dichoto-

mously or trichotomously. Zooid rows are mostly parallel, two
rows on each side of the stolon as in typical Zoobotryon.

REMARKS. Osburn (1914, 1940) seems the only author to have
discussed Amathia goodei. In 1914, he indicated that ‘‘several
colonies, growing attached to piles, seem to belong to this species.”
We have examined this material and it is indeed an Asnathia, but
quite distinct from Verrill's “Amathia.” In 1940, Osburn assigned
A. goodei to A. brasiliensis Busk, 1886, and wrote . . . but I must
confess that 1 do not understand Verrill’s statement in regard to
the zooids “in large dense, elongated clusters composed of several
rows”.”” It is now clear that this confusion arose from the accep-
tance of Verrill's generic assignment. In all important respects,
the type of A. goodei is like the widespread tropical species
Zoobotryon verticillatum (delle Chiaje, 1828) and is here placed
in synonymy with that species.

Although the label on Verrill's specimen (YPM 2894a-b) says
“figd. type,” to our knowledge no figure was ever published. We
were also unable to find a drawing or photograph among the
Verrill documents at the American Museum.































































































































































































































































