
gray snappers and externally examined many more
specimens in the years before and after the collection
of these tumors. No other tumors were found in these
examinations. Fish tumors appear to be rare in Ber-
muda fishes as TGR or others working with fishes
have not noted any other externally expressed tumors
(W. Sterrer, Bermuda Biological Station, pers. comm.).

Devonshire Bay is a relatively small, open bay ex-
posed to the Atlantic. It does not have any significant
pollution or contamination problems that might be re-
lated to causing tumors in fishes. No military bases or
industrial complexes impact this bay, although all of
Bermuda is considered an urban area due to its popu-
lation density, and many golf courses and their asso-
ciated chemical contaminants exist in Bermuda.

Harshbarger and Clark (1990) considered that the
occurrence of nerve sheath tumors (neurofibromas
and neurilemomas) in snappers in south Florida rep-
resented an epizootic. The records of Starck (1971) ex-
tend the known distribution of Lucké (1942) for these
nervous system tumors from Key West approximately
two thirds of the way up the Florida Keys to Alligator
Reef, Lower Matecumbe Key. Harshbarger and Clark
(1990) extend the records north to Miami on the
Florida east coast, and across the Florida Straights to
the northern Bahamas. Smith and Wang (1990) extend
the records possibly north to the middle of the west
coast of Florida. Nerve sheath tumors probably oc-
cur in snappers throughout south Florida and the ad-
jacent Bahamas. Our records extend this range more
than 1100 km to Bermuda. We (EHW,LBW) have ex-
amined coral reef fishes for external isopods through-
out the West Indies for more than 7000 scuba man-hrs,
but we have not seen these tumors on snappers in
other parts of the West Indies. We cannot explain the
unusual distribution pattern along the northern
boundary of the West Indies.

The tumors we examined were larger than those
described by Lucké (1942) [up to 5 cm] and Starck
(1971) [several cm]. The second tumor (Fig. 2) also
showed more vertical growth than described by either
author.

Lucké (1942) stated that these tumors only occurred
on “well grown and mature” fishes (gray snappers
25-35 cm total? length; dog snappers 45-65 cm), but
Starck (1971) implied that they began on “smaller” fish
(no size range given). The differences in host size be-
tween these two authors can easily be explained by the
techniques they used. Lucké (1942) peered at a dis-
tance with glass-bottom buckets, while Starck (1971)
approached fishes more closely with scuba and could
find smaller tumors on smaller fishes.

Lucké (1942) stated that the tumors occurred on
three species of snappers, without any comment about
variation in abundance on different host species, but
Starck (1971) only found them on gray snappers. The
order in which Lucké (1942) listed the species of snap-
pers may imply that these tumors were more common
in the gray snapper, since this species is listed first and
the list is not in alphabetical order by scientific or com-
mon name. Lucké estimated that as many as 0.5 to
1.0% of gray snappers had tumors (uncertain if this
applied to the Dry Tortugas, Key West or all the
Florida Keys), but did not list percentages for the other
snappers. This also implies that the tumors were more

common on gray snappers. Both hosts from Bermuda
were gray snappers. The tumors discussed in this pa-
per appear to occur most often in gray snappers and
possibly rarely in other species of snappers.
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Estimating Biomass and Carbon Content
of Saplings in Puerto Rican

Secondary Forests
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estry, P.O. Box 25000, Rı́o Piedras, Puerto Rico 00928-
5000. Jfrancis/iitf@fs.fed.us

Saplings are here defined as trees having at least
1.37 m of height and no more than 5.0 cm in diameter
at breast height (DBH). Saplings may contribute less
than 5 percent to nearly 100 percent of the tree bio-
mass, depending on the successional stage of a forest.
Many equations to predict the biomass for small-
diameter trees in plantations and natural stands have
been published (e.g., Buech and Rugg, 1989; Chatur-
vedi et al., 1991; Dudley, 1992; Grundy, 1995; Kahn
and Pathak, 1986; Kushalapa, 1988; Ku et al., 1981;
Lövenstein and Berliner, 1993; Pande et al., 1988; Par-
rotta, 1989, 1999; Tandon et al., 1988a; Tandon et al.,
1988b), but prediction equations for biomass in Car-
ibbean tree species of sapling size are few. The infor-
mation available consists of equations for tree species
across diameter ranges extending into sapling sizes
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(Ovington and Olson, 1970; Parrotta, 1989; 1999, Scat-
ena et al., 1993; Weaver and Gillespie, 1992). Because
more than 200 tree species may occur in Puerto Rican
and other secondary Caribbean forests, broadly appli-
cable models are needed. Models of biomass distribu-
tion in secondary forest can be constructed, using al-
lometric equations. Although such equations can be
used to predict reserves of wood products, fuel, and
other products from sapling-size woody vegetation,
these models find limited use in the region. Models of
carbon sequestering in tropical secondary forests are
needed to help understand the contribution of carbon
sequestering to the total carbon cycle. General esti-
mates of carbon concentration in biological materials,
such as C = 50 percent of biomass (Odum, 1971), can
be used but actual concentrations vary by a few per-
cent between tissues and between species and better
estimates are needed. This study was undertaken to
develop allometric equations to predict dry biomass
and carbon in sapling-size trees of secondary forests in
Puerto Rico.

Twenty species of trees (or single-stem shrubs that
often become small trees) common in secondary for-
ests in Puerto Rico were selected for study (table 1).
Thirty saplings were harvested from each species.
Sampling was done in subtropical moist forest (Hol-
dridge, 1967) except for a few samples taken from sub-
tropical wet-transition-to-moist and subtropical dry-
transition-to-moist forest. Samples were collected
from the following forests in Puerto Rico: La Condesa
sector of the Caribbean National Forest, the Woodlot
of the Puerto Rico Botanical Garden, the campus of the
International Institute of Tropical Forestry, Cañon
Cristobal Natural Area, Camp Santiago military res-
ervation, and Piñones State Forest.

Samples for each species were collected from at least
two sites. Saplings to be sampled were severed at 2 cm
above the ground line. Diameters were measured at 5
cm, 30 cm, 75 cm, and 137 cm above the ground line
and total stem length was measured. In addition, 30
saplings from a mix of 25 species (only 3 of which
were from the original 20 species) were harvested for
later testing of general equations. The harvested trees
were cut into pieces, placed in paper bags, air-dried in
a solar drier (reaching about 38 °C during the day) for
one month, oven-dried for 24 hours at 105 °C in a
forced-air oven, and finally weighed. Molding of
samples did not occur. After weighing, sub-samples of
wood, bark, and leaves of five randomly selected sap-
lings per species were collected. Also, samples were
collected from five saplings per species (of the original
20 study species) to determine the specific gravity of
wood from the interior of the lower stem.

Carbon contents in dried and ground samples of
wood, bark, and leaves were determined by the dry
combustion method (Leco Corporation 1994, 1995).
Wood specific gravity (dry weight/green volume)
was determined by water immersion of small sawn
samples (American Society of Testing and Materials
1968). Allometric equations were generated by simple
and multiple linear regression with a significance level
of p = 0.05.

Summary data for ranges of stem lengths and di-
ameters at various heights of sample saplings are
given in Table 1. Mean wood specific gravity values
and tissue carbon contents for bark, leaves and wood
for the 20 species are given in Table 2. Scatter dia-
grams of total sapling dry weight versus DBH squared
multiplied by total stem length (D2L) for all the species
were examined and found to be linear. Eugenia mon-

TABLE 1. Size ranges of saplings of 20 species sampled from secondary forests in Puerto Rico.

Species Stem length

Diameter

5 cm 30 cm 75 cm

Albizia procera 1.8-7.7 1.3-7.6 1.1-6.8 1.0-6.6
Ardisia elliptica 1.6-6.5 1.6-5.8 1.4-4.5 1.1-4.4
Bucida buceras 1.4-5.4 1.0-6.8 1.0-4.8 0.6-4.3
Calophyllum calaba 1.6-7.7 1.4-6.6 1.1-5.6 0.8-5.3
Casearia decandra 1.6-6.3 1.5-6.3 0.8-5.9 0.8-5.3
Casiaria guianensis 1.6-8.1 1.3-7.2 1.1-6.0 0.9-5.7
Eugenia monticola 1.4-8.5 0.8-5.5 0.7-4.9 0.4-4.7
Faramea occidentalis 1.6-7.1 1.5-6.2 1.2-5.7 1.1-5.7
Guarea guidonia 1.3-6.0 1.6-6.9 1.2-5.9 0.8-5.0
Inga laurina 1.8-7.0 1.8-7.2 1.4-6.7 1.0-7.4
Leucaena leucocephala 1.6-8.4 1.0-6.3 0.7-5.8 0.4-5.4
Miconia prasina 1.5-5.7 0.9-6.7 0.9-5.8 0.7-5.3
Myrcia splendens 2.2-6.5 1.3-6.4 1.1-6.4 0.9-5.8
Ocotea leucoxylon 1.7-6.0 1.4-5.6 1.2-4.5 1.1-4.2
Pimenta racemosa 1.6-8.6 1.1-6.2 1.1-6.0 0.6-5.8
Schefflera morototoni 1.7-6.2 1.6-8.5 1.5-6.9 1.3-6.5
Spathodea campanulata 1.8-6.9 1.8-8.6 1.2-6.6 0.9-5.4
Sysygium jambos 1.8-6.6 1.7-7.1 1.6-6.8 0.9-5.0
Tabebuia heterophylla 1.5-5.6 2.2-7.1 1.6-6.4 1.0-5.7
Thespesia grandiflora 1.5-5.8 1.5-7.0 1.4-6.3 1.0-5.9
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ticola is shown as an example (Fig. 1). Although sev-
eral forms were tried, simple linear regression forced
through the origin with D2L as the independent vari-
able was the most efficient and easiest to use for pre-
dictive purposes. The coefficients and R-squared val-
ues for the 20 species and diameter measurements at 5
cm, 30 cm, and 75 cm are given in Table 3. Regression
equations using measurements of diameter at 137 cm
above ground line were somewhat erratic and were

not considered. R-squared values for regression equa-
tions ranged from 0.913 to 0.991. Diameter measured
at 30 cm was slightly more efficient than lower or
higher positions on the stem and had an average R-
squared value of 0.971.

Because more than 200 species occur in local sec-
ondary forests, equations for only 20 common species
can be inadequate. To accommodate additional spe-
cies that might occur, and for simplicity of use, a gen-
eral-purpose equation was calculated using all 600
samples of the 20 species in the study. Because the
species differ particularly in wood specific gravity,
this factor was introduced as an additional indepen-
dent variable. Simple linear regression forced through
the origin resulted in the following models:

Total dry weight = 42.019SL(D5 cm)2 R-squared = 0.945
Total dry weight = 52.896SL(D30 cm)2 R-squared = 0.954
Total dry weight = 61.309SL(D75 cm)2 R-squared = 0.949

Where S = specific gravity of species to be predicted,
L = stem length, and D = diameter measured at 5, 30,
and 75 cm, respectively. Regression models in mul-
tiple and polynomial forms resulted in lower R-
squared values.

The mixed-species group of 30 saplings, not used in
preparing the general formulas, was tested by Pear-
son’s correlation of predicted versus actual dry
weights. Correlation coefficients (r values) of 0.937,
0.942, and 0.948 were obtained for the models for
diameters at 5, 30, and 75 cm. Probably any mea-
surement point between 20 and 60 would give nearly

TABLE 2. Means and standard errors of specific gravity of wood in the interior of the lower stem and carbon
concentrations of tissues of saplings of 20 species of secondary forests in Puerto Rico.

Species Specific gravity

Carbon content

Wood Bark Leaves W.A.1

Albizia procera 0.404 ± 0.050 0.502 ± 0.001 0.477 ± 0.010 0.516 ± 0.003 0.500
Ardisia elliptica 0.480 ± 0.013 0.506 ± 0.001 0.492 ± 0.007 0.489 ± 0.003 0.502
Bucida buceras 0.656 ± 0.015 0.509 ± 0.000 0.433 ± 0.003 0.450 ± 0.002 0.489
Calophyllum calaba 0.528 ± 0.022 0.518 ± 0.001 0.537 ± 0.008 0.548 ± 0.002 0.525
Casearia decandra 0.630 ± 0.031 0.518 ± 0.003 0.457 ± 0.009 0.520 ± 0.002 0.508
Casiaria guianensis 0.602 ± 0.033 0.515 ± 0.000 0.452 ± 0.007 0.500 ± 0.003 0.503
Eugenia monticola 0.710 ± 0.016 0.521 ± 0.002 0.513 ± 0.005 0.537 ± 0.000 0.522
Faramea occidentalis 0.620 ± 0.036 0.509 ± 0.002 0.489 ± 0.005 0.487 ± 0.002 0.503
Guarea guidonia 0.520 ± 0.038 0.526 ± 0.003 0.515 ± 0.008 0.545 ± 0.003 0.527
Inga laurina 0.608 ± 0.022 0.530 ± 0.002 0.522 ± 0.005 0.535 ± 0.002 0.529
Leucaena leucocephala 0.700 ± 0.035 0.517 ± 0.003 0.513 ± 0.007 0.511 ± 0.002 0.516
Miconia prasina 0.630 ± 0.021 0.503 ± 0.002 0.464 ± 0.013 0.502 ± 0.004 0.500
Myrcia splendens 0.614 ± 0.033 0.526 ± 0.001 0.523 ± 0.004 0.515 ± 0.001 0.524
Ocotea leucoxylon 0.340 ± 0.017 0.534 ± 0.002 0.489 ± 0.005 0.536 ± 0.007 0.527
Pimenta racemosa 0.666 ± 0.031 0.539 ± 0.004 0.514 ± 0.010 0.526 ± 0.004 0.533
Schefflera morototoni 0.162 ± 0.014 0.517 ± 0.001 0.480 ± 0.002 0.512 ± 0.002 0.511
Spathodea campanulata 0.234 ± 0.026 0.504 ± 0.001 0.461 ± 0.004 0.511 ± 0.002 0.498
Sysygium jambos 0.556 ± 0.020 0.519 ± 0.002 0.525 ± 0.002 0.536 ± 0.002 0.522
Tabebuia heterophylla 0.514 ± 0.005 0.554 ± 0.001 0.545 ± 0.002 0.526 ± 0.001 0.549
Thespesia grandiflora 0.488 ± 0.018 0.548 ± 0.002 0.526 ± 0.009 0.532 ± 0.001 0.543

1Weighted Average.

FIG. 1. Example of scatter diagram, total dry weight
of saplings of Eugenia monticola plotted against diam-
eter at 30 cm squared multiplied by stem length.
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the same results, were the equations prepared using
them.

Total weight of carbon in saplings can be predicted
by simply multiplying carbon content values by the
weights obtained using one of the models. For species
not listed in Table 1, mean values of 0.521, 0.496, and
0.517 can be used for wood, bark, and leaves respec-
tively. Because these tissues do not occur in equal
quantities in saplings, a ratio of 0.72 to 0.16 to 0.12,
derived as an average of a large number of species was
used (Buech and Rugg, 1989; Francis and Baker, 1981;
Ku et al., 1981; Kushalapa, 1988; Pande et al., 1988;
Tandon et al., 1988a; Tandon et al., 1988b). This ratio
and the above-cited means yield a weighted average
for whole-sapling carbon of 0.516.

Many studies have produced allometric equations
for dry weight biomass of trees with diameter ranges
extending into the sapling range, and in other areas of
the world, equations for small trees, saplings and
shrubs have been produced for a large number of spe-
cies (see earlier citations). Using mostly log-log trans-
formations, these authors have been able to achieve
adjusted r-squared values in the range of 0.95. How-
ever, these complicated equations often daunt forest-
ers and the less mathematically inclined researchers.
DBH approaches 0 at the lower limit of sapling size.
Although representing a lesser portion of the total bio-
mass of saplings in stands, their numbers increase al-
most exponentially as diameter decreases. The equa-
tions presented in this note offer the advantage of

representing a broad range of species from the largest
life zone (moist) and most extensive forest type (sec-
ondary). Diameter ranges are represented down to the
lower limit of sapling size. The equations are very easy
to use and give the same accuracy as more sophisti-
cated models. A draw-back is that inventory data for
trees are normally measured in terms of DBH. If sap-
ling sizes are to be included, a different measurement
height (such as 30 cm) would have to be used.
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Halymenia pennata P. Crouan et H. Crouan has re-
mained of uncertain status since its description from
Guadeloupe by the Crouan brothers (in Schramm and
Mazé, 1865). Murray (1888-1889) and DeToni (1924)
listed the name in their works but without additional
information. Taylor (1960) included the name in the
category of “Uncertain record”, dismissing it as “es-
sentially a nomen nudum.” In Wynne’s (1986, 1998)
checklists, the species was referred to as validly de-
scribed, but it “remained poorly understood”. Silva et
al. (1996: 129, 379) discussed whether species names
introduced by the Crouans (in Schramm and Mazé,
1865, 1866; Mazé and Schramm, 1878) were valid or
not, especially when some of the new names were
provided with a minimal description, such as a few
words referring to the coloration of the thalli. How-
ever, for Halymenia pennata the Crouans (in Schramm
and Mazé, 1865, p. 9) provided the following descrip-
tion:

“Fronde plane, membraneuse, étalée, transparente,
gélatineuse, presque incolore à l’état vivant. En her-
bier prend une coloration sépia très-claire, avec reflets
violacés sur certains points.” [translation: frond flat,
membranous, spreading, transparent, gelatinous, al-
most colorless in the living condition. In the pressed
condition it takes a pale brown tinge with violet re-
flections at places.]

Blades of the Crouans’ new species were found
floating in the drift off the port of Moule, Guadeloupe,
in March and said to be very rare. According to Dixon
(1967) the Crouan brothers apparently did not retain
in their herbarium any of the West Indian material
collected in Guadeloupe by Mazé and Schramm, now
deposited in Concarneau (CO). The Guadeloupe
specimens are mostly in PC, BM (including K), and
LD. Dixon also cautioned that in examining authentic
specimens of taxa described by the Crouans, there are
instances of heterogeneous specimens having been as-
signed the same name.

The present contribution may not have materialized
if Agardheilla ramosissima had not graced the dust-
jacket of “Caribbean Reef Plants” by Littler and Littler
(2000). Seeing that specimen, and recalling that some-
one had annotated the specimen of Halymenia pennata

NOTES350



in PC as having zonate tetrasporangia, suggested that
these algae may be taxonomically identical.

Two authentic specimens of Halymenia pennata have
been included in this study, one in PC and the other in
BM. The former (in the Thuret-Bornet Herbarium of
PC) was examined and photographed, and a sketch
with notes on an accompanying herbarium sheet was
also photographed. The BM specimen was photo-
graphed by W. R. Taylor and the photograph is at
MICH. A photograph by Dr. Taylor of the Crouans’
specimen of “Chrysymenia ramosissima” (in BM) from
Guadeloupe is in MICH and was included in this
study. Many collections of Agardhiella ramosissima
from the tropical western Atlantic were available in
MICH for comparison. The herbarium abbreviations
follow Holmgren et al. (1990).

In their original account of Halymenia pennata,
Crouan and Crouan (in Schramm and Mazé, 1865)
stated that the collection was made in March from the
port of Moule (Guadeloupe, French West Indies). The
specimen with this name in the Thuret-Bornet Her-
barium in PC (Fig. 1) indicates in the label data that it
is from “Moule, Mars, 1862, M. Schramm”. It also
bears the number “278”. The branching of this speci-
men is primarily pinnate and planar, although some
branches arise at angles out of the usual plane of
branching. The main axis is flattened, up to 8 mm
wide, and is branched to three orders (assuming that
the blade is a primary axis). The numerous secondary
branches are also flattened and not as wide as the
primary axis. The branches are narrowly attenuated at
their basal attachment to the bearing blade. The basal
part of the frond is missing. This specimen bears an
annotation that it has zonately divided tetrasporangia,
a characteristic in conflict with an assignment to Haly-
menia and the Halymeniaceae—a family characterized
by cruciately divided tetrasporangia (Guiry, 1990). An
accompanying herbarium sheet bears a sketch and
notes (Fig. 2) of the base of an apparently different
specimen but with the same no. 278. The specimen
appears to have three orders of branches from the re-
duced primary axis. The notes indicate that this sketch
is of the base of a large specimen, that the base is not
as fibrous as that of Gracilaria cervicornis, and that the
fronds are thick, gelatinous, and translucent. Several
of these words are also in the protologue. This speci-
men in PC (Fig. 1) conforms with all critical elements
of the protologue and is therefore designated the lec-
totype of Halymenia pennata.

A photograph [in MICH] of a second authentic
specimen of Halymenia pennata in BM was made by Dr.
W. R. Taylor. That specimen (Fig. 3) is not as large or
densely branched as the PC specimen, but it shares the
same pinnate branching from a broad (6 mm) primary
axis. The primary axis is 9 cm long but it is obviously
incomplete. The main axis is branched to three orders,
the branches are also borne along the margins, and
they are narrowly constricted at their bases. This
specimen also bears no. 278, like the designated lecto-
type, and thus this specimen in BM is treated here as
an isolectotype.

Knowing the provenance of the French West Indies
for Halymenia pennata and recognizing that the tet-
rasporangia are zonately divided, it became obvious

that H. pennata and Agardhiella ramosissima (Harvey)
Kylin, a species of Solieriaceae that is widespread
throughout the tropical western Atlantic, are syn-
onyms. Some collections in MICH identified as A. ra-
mosissima have conspicuously broad primary axes,
well developed planar, pinnate branching, and other
attributes that agree with the features outlined above
for H. pennata. Littler and Littler (2000) described the
thallus of A. ramosissima as fleshy, slippery but firm,
repeatedly pinnately branched, alternate to opposite,
with flattened main axes, and producing zonately di-
vided tetrasporangia scattered in surface patches.

It should be noted that the Crouans also reported
the occurrence of A. ramosissima from Guadeloupe (in
Schramm and Mazé, 1878, as Chrysymenia ramosis-
sima). Figure 4 is a photograph taken by Dr. Taylor [in
MICH] of a Guadeloupe specimen in the BM (Crouans
no. 1331). The close resemblance to H. pennata is evi-
dent in the flattened primary axes, the dense pinnate
branching, and the narrowly constricted bases of the
lateral branches. The Crouans (in Mazé and Schramm,
1878) also referred to a “Chrysymenia ramosissima var.
latifrons Crn. mscr.,” indicating the presence of a
broad-bladed form.

Agardhiella ramosissima was described by Harvey
[1853, as “Chrysymenia (Cryptarachne) ramosissima”]
cast up from deep water at Key West, Florida, and
considered rare. The alga was described as having
compressed axes below, terete above, and distichously
much branched. The main axis was provided through-
out its length with very patent, distichously arranged
lateral branches that arose at very obtuse angles. Har-
vey noted the presence of female plants, referring to
immersed conceptacles, and depicted a vertical section
through a conceptacle. He did not observe tetraspo-
rangia. Agardh (1876) transferred the species to Rhab-
donia and later (1885) recognized two varieties, var.
harveyana [presumably the nominate variety, i.e., var.
ramosissima] and var. dilatata (differentiated by the flat-
tened nature of its axes). Børgesen (1919) added ob-
servations on the occurrence of this species in the Dan-
ish West Indies and pointed out the similarity of the
vegetative and reproductive development with that of
Agardhiella. He referred to the specimens as f. dilatata
and being compressed with branches “given off from
the edges and mostly regularly opposite, now and
then also alternating or unilaterally.” He found frag-
ments of a nearly terete plant, which he treated as f.
harveyana (that is, f. ramosissima). Taylor (1928) re-
ported Rhabdonia ramosissima var. dilatata J. Agardh
from Florida on the basis of Collins et al.’s Phycotheca
Boreali-Americana No. 1397 (1907), but admitted that
this taxon was otherwise unknown to him. Kylin
(1932) transferred the species to Agardhiella, where it
remains, and mentioned the possibility that the two
varieties described by J. Agardh could represent dis-
tinct species.

Taylor (1942) extended the range of Agardhiella ra-
mosissima to Venezuela. His collection (Taylor no. 39-
371 in MICH) from Punta Arenas at the western end of
Tortuga Island shows a strong resemblance to H. pen-
nata in size (to 43 cm long) and its broad, flattened,
percurrent main axis (7-11 mm wide) that gives rise to
distichously arranged compressed laterals, which are
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FIG. 1-4. Lectotype of Halymenia pennata (Crouan 278, Moule, Guadeloupe) in Thuret-Bornet Herbarium, PC
FIG. 2. Sketch of base of Halymenia pennata with notes, Crouan 278, in Thuret-Bornet Herbarium, PC. FIG. 3.
Isolectotype of Halymenia pennata, Guadeloupe specimen, Crouan 278, BM. FIG. 4. Guadeloupe specimen of
Chrysymenia [Agardhiella] ramosissima, Crouan 1331, BM.
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themselves branched to two additional orders. The oc-
currence of Agardhiella ramosissima in deep water off-
shore of North Carolina was verified by Schneider and
Searles (1973, 1991).

Pedrini (1984) made the first report of Agardhiella
ramosissima from as far south as Rio de Janeiro, Brazil.
In their study of flattened Solieriaceae, Guimarães and
Oliveira (1996) recognized two genera occurring in
Brazil—Agardhiella and Meristiella. They depicted A.
ramosissima as being comprised of percurrent flattened
or compressed axes up to 70 cm long and 0.5-2.0 cm
wide, with 2-4 orders of subopposite, distichously ar-
ranged flattened lateral branches. These branches are
said to be constricted at the point of insertion on the
main branch and attenuated at the apex. The specimen
depicted in their Fig. 20 (from Itaipava, Brazil) shows
a strong resemblance to Halymenia pennata. The analy-
sis of the morphological variation in the Brazilian
populations of A. ramosissima led Guimarães and Ol-
iveira (1996) to conclude that the recognition of vari-
eties (e.g., the broad var. dilatata) was not justified.
Thus, they would not support Kylin’s (1932) sugges-
tion that var. dilatata and A. ramosissima var. ramosis-
sima could be separate species. Should Kylin’s idea
gain acceptance, the epithet pennata (from Halymenia
pennata of the Crouans) would be a valid and available
name for this species with the broad, flattened main
axis. The current taxonomic treatment is as follows:

Agardhiella ramosissima (Harvey) Kylin, 1932: 17.
Basionym: Chrysymenia (Cryptarachne) ramosissima

Harvey, 1853: 190.
Homotypic synonym: Rhabdonia ramosissima (Har-

vey) J. Agardh, 1876: 593.
Rhabdonia ramosissima var. ramosissima = var. Har-

veyana J. Agardh, 1885: 85.
R. ramosissima var. dilatata J. Agardh, 1885: 85.
Homotypic synonym: Neoagardhiella ramosissima

(Harvey) M.J. Wynne et W.R.Taylor, 1973: 103.
Heterotypic synonym: Halymenia pennata H. Crouan

& H. Crouan in Mazé and Schramm, 1865: 9.
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