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Redescription of Parantipathes euantha (Pasternak, 1958)
(Anthozoa: Antipatharia) from Kurile-Kamchatka Trench

T.N. Molodtsova', | F.A. Pasternak

!P.P. Shirshov Institute of Oceanology, Nakhimovsky pr. 36, 117218 Moscow, Russia.
e-mail: tina@sio.rssi.ru

ABSTRACT: A redescription of the deep-sea antipatharian Parantipathes euantha
(Pasternak, 1958) from the Kurile-Kamchatka Trench is provided. P. euantha differs from
the species previously reported in the genus by its less densely set pinnules, which are
arranged in semispiral groups of three and by its large polyps up to 2.5-3 mm in
transversal diameter. Some details of the microscopical anatomy of P. euantha and also
the composition and geographical distribution of the genus Parantipathes Brook, 1889 are
discussed. The key for 7 species of the genus Parantipathes is provided.
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NMepeonucaHue Parantipathes euantha (Pasternak, 1958)
(Anthozoa: Antipatharia) ns Kypuno-Kamuarckoro xxeno6a
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Unemumym Oxeanonocuu um. ILI1 Hupwosa PAH, Mockea, 117218 Haxumoseckuii npocnexm, 36.
e-mail: tina@sio.rssi.ru

PE3IOME: IlpexacraBieHo nepeonucanue riryOOKOBOJIHON aHTHIIATapuu Parantipathes
euantha (Pasternak, 1958) u3 Kypuno-Kamuarckoro xeno6a. P. euantha otinudaercs ot
NPOYMX BHJIOB, paHEe OTMEUYECHHBIX B COCTaBe po/jia, 00Jiee peiKo MOCaKEHHBIMU ITHHHY-
JIAMH, PACIIOJIOKEHHBIMH MOy CTUPATHHBIME TPYIIIIAMHE 110 TPH, U KPYITHBIMHE TTOJTHIIAMH,
JOCTHTaloUMMU 2,5-3 MM B TpaHCBep3ajbHOM auamerpe. OOCyKIatTcss MUKPOCKOITHU-
yeckast anaTomus P. euantha, a Taxke coctaB U reorpaduueckoe pacrnpocTpaHeHHe pojia
Parantipathes Brook, 1889. IlpennoxeH K04 I ONpEAclCHUs 7 BUIOB poja
Parantipathes.

KJIFOYEBBIE CJIOBA: Schizopathidae, Parantipathes, coctaB poxa.

Introduction

In his recent revision of the family Schizo-
pathidae Opresko (2002) retained in the genus
Parantipathes 5 species: P. larix (Esper, 1790),
P. tetrasticha (Pourtales, 1868), P. helicosticha
(Opresko, 1999), P. laricides (van Pesch, 1914)
and P. wolffi Pasternak, 1977. In the course of

studying the collections of the P.P. Shirshov
Institute of Oceanology RAS and the Zoologi-
cal Institute RAS it was found that two more
species have to be included to the genus Paran-
tipathes. These areP. euantha(Pasternak, 1958)
from continental slope of Kurile-Kamchatka
Trench originally described in the genus Bathy-
pathes and P. hirondelle Molodtsova, 20006,
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previously reported as P. larix from oceanic
rises and the continental slope of the North-East
Atlantic (Roule, 1905, Gravier, 1921, Grass-
hoff, 1981, 1985, 1989). A redescription of P.
euantha (Pasternak, 1958) is provided and the
geographical distribution of the genus Paranti-
pathes is discussed.

Material and methods

The material was collected during the 14™
and 45" cruises of RV «Vityaz» in the North
Pacific and also by the RV «Novorossiysk» and
RV «Novoulyanovsk» to the Sea of Okhotsk.
The specimens were initially preserved in 70%
ethanol or in 4% seawater buffered formalin.
All measurements of the corallum were carried
out on preserved material. The spines were
measured using SEM images as well as light
microscopy of the skeleton. The distance be-
tween spines was measured between the centers
of the bases of adjacent spines of the same
longitudinal row; and the height ofa single spine
was measured between the apex and the center
of the base.

Systematic part

Family Schizopathidae Brook, 1889
Genus Parantipathes Brook, 1889

Diagnosis: Corallum monopodial to very
sparsely branched, stem and branches pinnulate.
Pinnules simple, arranged in six or more rows, and
in alternating groups of three or more on either side
of the axis. Spines simple, triangular, compressed.
Polyps usually 1.6-2.5 mm in transverse diameter,
rarely larger.

Type species Antipathes larix Esper, 1790.

Parantipathes euantha (Pasternak, 1958)

Bathypathes euantha Pasternak, 1958: 187-191,
Fig. 3-6;
non Bathypathes euantha Pasternak, 1976: 48.

Diagnosis: Corallum monopodial and pinnulate.
Pinnules simple, slightly curved backwards relative
to the front (polypar) side of the corallum, extending
out at angles 50° to 80° to the direction of stem.
Over most of the colony pinnules arranged bilaterally
in six rows, those in the lowermost part of the
colony arranged in four rows. Along the sides of the
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stem pinnules arranged in alternating, overlapping,
semispiral groups of three each. Spines simple,
smooth, rounded at the apex, compressed and
triangular in lateral view; 0.07—0.1 mm tall; arranged
in longitudinal rows 5 to 6 visible in lateral view, 3
to 4 spines per millimeter in each row. Polyps
elongated, 1.9 to 2.7 mm in transverse diameter.

Examined material: Holotype Bathypathes
euantha Pasternak, 1958 (s/n: P.P. Shirshov Institute
of Oceanology RAS): “Vityaz” St. 2078 (44° 09° N
148° 38’ E) 1080 m.

Redescription: The alcohol-preserved holotype
is a colony 32 cm tall and 5.5 cm wide, having the
appearance of an ostrich-plume broken into several
fragments. Length of the largest fragment is 27 cm
(Fig.1A). The color of the stem is dark reddish-
brown, almost black, at the base of the colony,
changing to red-brownish in the uppermost part.
Pinnules are pale-brown, semitransparent. The stem
diameter is 1.8 mm just above the basal plate and
0.7 mm near the apex of the colony. The lower
unpinnulated portion of the stem is 2 cm long.
Along the next 0.5 cm the bases of broken pinnules,
arranged in two bilateral rows, can be traced. Over
the following 2 cm the pinnules are arranged in two
bilateral rows and in the next 3.5 cm they are arranged
in four bilateral rows, two on each side of the axis.
On the remaining part of the colony the pinnules are
arranged in six rows, three on each side (Fig. 1B,
C). Along the sides of the stem the pinnules are also
arranged in alternating overlapping groups. The
groups consist of three pinnules along the main part
of corallum and two pinnules at the basal part of
corallum. Groups of two also occur sporadically
among groups of three along the whole length of the
colony. The distance between pinnules of the same
group ranges from 0.6 to 1.33 mm, but is usually 0.8
to 1.0 mm. The pinnules in each group follow a
clear semispiral arrangement with the front or
anterior pinnule of each group lowermost on the
axis and the posterior pinnule most distal — relative
to the direction of the stem. The groups on one side
of the axis somewhat alternate with those on the
other side such that the first pinnule of each group
(the most anterior one) on the right side of the axis
when looking at the front (polyp) side of the corallum
is always situated between the second and third
pinnule of the group on the opposite side of the
stem. Irregularities in the arrangement of pinnules
on one side of the axis (when one or even two
pinnules are missing in a group) result in
irregularities on the other side. Usually each
semispiral group covers a distance of 2.25 to 5 mm
along the stem and there are 2.2 to 2.7 groups per
centimeter on each side of the colony, resulting in a
total of 12 to 14 pinnules per 1 centimeter.

The distal angle between the pinnules and the
stem is 50° to 80°. Each pinnule has the form of a



Parantipathes from Kurile-Kamchatka Trench

171

Fig. 1. Parantipathes euantha (Pasternak, 1958), holotype:
A — entire corallum, scale — 5.5 cm; B — closer view of the corallum, abpolypar side; C — closer view of the corallum,

polypar side; D — polyps, scale 2 mm.

Puc. 1. Parantipathes euantha (Pasternak, 1958), ronoTtumn:
A — BHemHWH BHA KOJIOHMH, MacmTad — 5.5 c¢cM; B — BHemHWH BHA KOJOHMM HPH OOJBIIEM YBEIHYCHHH,
abnosnunapHas cropoHa; C — BHEUIHUHN BUJI KOJIOHUH TIPH OOJIbIIIEM YBEIIMUSHHH, TIOJIUTIAPHAs CTOpOHA; D — MOJIHUIIbI,

Macirad 2 MM.

flat arch in that it is slightly curved upwards and
backwards. Often pinnules are broken at their distal
end. Usually the length of pinnules of the anterior
rows is less then that of the posterior rows. The
maximum length of the posterior pinnules is 3.8 cm;
the length of the anterior ones is not more than 2.8

cm. The basal diameter of the pinnules ranges from
0.22 to 0.3 mm.

The spines (Fig. 2) on the pinnules are simple,
smooth, slightly rounded at the apex, distinctly
compressed from the sides and triangular in lateral
view. They are usually set at a right angle to the
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Fig. 2. Parantipathes euantha (Pasternak, 1958), holotype:
A — spines on the tip of pinnule; B — close view of the spine; C, D — spines in the middle part of the pinnule. Scale:

A, B—300 pm; C — 30 um; D — 100 pm.

Puc. 2. Parantipathes euantha (Pasternak, 1958), romorum:
A — MBI B alMKaIbHOMH YacTH MUHHYIB; B — mmn npu 6onbmem yBeiandenny; C, D — mmnsl B cpegHeil yacti
nuHHyIb6l. Macmtad: A, B — 300 mxM; C — 30 Mxm; D — 100 mMxM.

direction of the axis or are slightly inclined distally
or proximally. Usually all spines around the axis
have the same height and there is only a very slight,
if any, difference between abpolypar and polypar
spines. As measured from midpoint of the base to the
apex, they are 0.07—0.1 mm high. The pinnular spines
are arranged in longitudinal rows, five to six of which
are visible in a lateral view. The distance between
adjacent spines in each row is rather variable (0.2—
0.56 mm, mostly 0.27—0.4 mm). On average there are
usually 3-3.5 spines per millimeter in each row.
Polyps (Fig. 1B-D) are arranged uniserially on
the pinnules, where they have the usual transversally
elongated form, with three distinct parts corresponding
to three pairs of tentacles, typical for the genus. The
few polyps seen on the main stem occur mostly on
the lower parts of the corallum and primarily on one
side of the axis, which is here referred to as the front
side of the corallum. They are rounded, without any
traces of segregation into three parts. Pinnular polyps
can occur on the front, upper or lower sides of
pinnules, with the polyps of adjacent pinnules
generally facing in opposite directions. Often the
polyp row changes position along one pinnule in

such a way that at the base the polyps are arranged on
the front or upper side and distally they are shifted to
the lower side of the pinnule. The polyps are mostly
1.6 to 2.7 mm (range 1.47-2.95 mm) in transversal
diameter. The oral cone is not very distinct, cone-
shaped or slightly elongated transversally, and up to
0.34 mm high. In the alcohol-preserved material the
tentacles are 0.3 to 1.0 mm long depending on degree
of contraction; on average, they are 0.5 to 0.7 mm
long. The interpolypar space ranges from 0.34 to
1.23 mm (mainly 0.5 to 1.0 mm) and usually there are
2.5 to 3.3 polyps per centimeter. Generally there are
not more than 10 polyps per pinnule. Usually the
smallest polyps occur near the base of the pinnules
and the most elongated ones are on the distal part of
the pinnules.

Microscopic anatomy: The only specimen of
the species was alcohol-preserved, so not many
details are discernible in microscopical sections.

The tentacles (Fig. 3B) are rounded or slightly
elliptical in cross-section. Distally near the tip, the
epidermis is 50-63 pum in thickness with a large
number of high flagellate supporting cells, scattered
mucus cells and plenty of cnidocysts, which are
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mainly spirocysts 23 x 4 pm in dimension, and
packed in batteries, about 40 um in diameter, evenly
arranged along the perimeter of the tentacle.
Proximally, the epidermis of the tentacles does not
exceed 25-30 pum. A stripe of spirocyst batteries
remains on the inner face even in lower regions of
each tentacle, but the greatest number of spirocysts
is concentrated in the upper third. The gastrodermis
of the tentacles is 28 to 38 um thick. It consists of
large vacuolated gastrodermal cells of general
anthozoan structure and scattered mucus cells. The
mesoglea is 2—4 pum thick distally, and increases to
6—8 pwm proximally.

The oral cone in cross-section appears round or
slightly elongated transversally (Fig. 3A, C). The
epidermis is 15-38 pm thick and has the same
structure as the epidermis of the tentacles, with
scattered batteries of spirocysts that seem to be
continuations of corresponding stripes of the
tentacles. The mesoglea is 5-6.5 pm thick on the
transverse margins and 2-4 pm on the rest of the
perimeter. The gastrodermis is 15-25 pm. In the
actinopharynx the epidermis is 45-80 um thick and
consists of tall supporting cells with a relatively
large number of evenly scattered mucus cells (Fig.
3C). The actinopharynx is folded without traces of
siphonoglyphs. The mesoglea is 1-4 pum, and the
gastrodermis, which has the same structure as the
gastrodermis of tentacles, is 5—15 um.

The bodywall epidermis is generally very thin
(5-10 pm), with a small number of mucus cells and
widely scattered spirocysts, but reaches up to 30 um
near the axis. The mesoglea is generally 5-9 um
(but up to 20 pm near the axis). In the studied
material there were no traces of an “interzooidal
septum” such as that described by van Pesch (1914)
for Schizopathes affinis. The gastrodermis is
generally 13 to 15 pm thick but near the axis it can
be as thick as 75 um.

The mesenteries, 6 primary and 4 secondary
ones, are very thin and often hardly distinguishable.
The secondary mesenteries are clearly visible in the
middle part of the oral cone only. They are generally
2.5 to 7.5 um but in some places reach up to 10 and
even 15 pm thick. In the studied material no traces
of muscle fibers were found. Mesenterial filaments
are developed on the transversal primary mesenteries
only and have a general appearance of the simple
cord region of other Anthozoa. Here there are plenty
of mucus cells and a number of nematocysts
(apparently b-rabdoids) 38—44 x 7.5-10 pm in size
(Fig. 3E). Oocysts (Fig. 3D) are round or slightly
elongated along the mesogleal lamella, 75-125 pm
in diameter, and usually arranged on one side of the
mesentery only. They are enclosed into thin
mesogleal capsule up to 0.5 pm thick.
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Remarks: Pasternak (1976) identified as
Bathyanthus euantha three specimens collected from
the vicinity of Unimak Island (Alaska): “Vityaz” St.
6132 (53°48.0’ N 163° 34.0° W) 1040 m. However
after a closer examination of that material, and
additional material from the Sea of Okhotsk, we had
to conclude that these three specimens represent
fragments of a large branching colony and
undoubtedly represent a new species closely related
to P. tetrasticha (Pourtales, 1868). However the
fragments we have in the collection are rather small
to see the pattern of branching which would be to
adequately describe the species. Consequently, the
holotype of P. euantha represents the only known
specimen of this species, and future investigations
of material from the region are badly needed to
understand the range of intraspecific diversity.

Comparison: P. euantha can be easily distinguished
from other species of the genus (Table 1). It differs
from P. larix by the clear alternative arrangement of
semispiral groups of pinnules along the axis, lower
density of the pinnules along the axis (12—14 pinnules
per centimeter in P. euantha and 21 per centimeter in
P. larix) and smaller distal angle between the pinnules
and stem (50-80° vs. 90° in P. larix) (Opresko, Baron-
Szabo, 2001). In P. larix pinnules can be also arranged
in semispiral groups, but they are not so regular as in
P. euantha, and the colony of P. larix has a more
brush-like appearance. P. euantha can be differentiated
from P. tetrasticha by its shorter interpinnular distance
which seldom exceeds 1 mm in P. euantha and is
usually about 2 mm in P. tetrasticha (see Opresko,
1972). Also, P. tetrasticha has a denser polyp
arrangement (four to five polyps per centimeter
compared with 2.5 to 3.3 per centimeter in P. euantha)
and more spines per millimeter in each axial row (4
to 7, mostly 5-6, and 3 to 3.6, respectively).

In P. helicosticha (Opresko, 1999) and P.
hirondelle Molodtsova, 2006 the pinnules are
arranged in semispiral groups as in P. euantha, but
the general number of pinnules in each group can
exceed three (up to five and up to four, respectively).
The distal angle between the pinnules and the stem in
P. helicostichais about 90° (50° to 80° in P. euantha).
InP. helicostichathere are four groups per centimeter
on each side of the stem and in P. hirondelle this
value can be up to five, whereas in P. euantha there
are 2.2-2.7 groups of pinnules per centimeter. The
pinnules of P. helicosticha and P. hirondelle do not
exceed 2 cm in length, whereas they are mainly 2.5—
3.4 cm in P. euantha. The spines in P. helicosticha
are seldom less 0.1 mm, and at the distal end of the
pinnules they can be as high as 0.2 mm, and there are
three to four longitudinal rows of spines visible from
the side of pinnule. In contrast, the spines in P.
euantha are 0.07-0.1 mm tall and there are 5-6 rows
visible in lateral view. In P. hirondelle the pinnular
spines are also small, but they are not compressed as
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Fig. 4. Geographical distribution of the species of the

genus Parantipathes:

® — P.larix, ¥ — P. tetrasticha, ®, > — P. helicosticha, B — P. laricides, ¥ — P. wolffi, A — P. hirondelle,
*+ — P. ecuantha, 8 — P. sp. , ? — doubtful records; filled signs — data from the literature, opened signs — original data.
Puc. 4. I'eorpaduueckoe pacrpocTpoHeHne BHIOB pona Parantipathes:

® — P.larix, ¥ — P. tetrasticha, ®, > — P. helicosticha, B — P. laricides, ¥ — P. wolffi, A — P. hirondelle,
+ — P. euantha, 8 — P. sp., 7 — COMHHTEIbHBIC ONpPEACICHNS; 3aITPUXOBAHHBIC 3HAKH — JIUTEPATypHBIC

JAaHHBIC, KOHTYPHBIC 3HAKH — OPUTWHAJIBHBIC JAaHHBIC.

in P. euantha and they are very closely arranged,
resulting in 9—10 spines per 1 mm; in comparison
there are 3-3.5 per 1 mm in P. euantha.

In both P. laricides and P. wolffi the pinnules are
arranged in groups of two or three, but the pinnules
do not follow a semispiral pattern; instead, they are
attached to the stem at the same level (sometimes
with small hiatus of 0.4 mm in P. wolffi). Also, these
species have fewer rows of the spines (three rows
visible from the side in contrast to five to six rows in
P. euantha). In P. laricides there is a clear difference
between polypar (0.055 mm) and abpolypar (0.01
mm) spines whereas in P. euantha the difference
between polypar and abpolypar spines can be hardly
noticed (the total range is 0.07 to 0.1 mm).

Discussion

Thus, seven species can be referred to the genus
Parantipathes: P. euantha (Pasternak, 1958), P.
helicosticha Opresko, 1999, P. hirondelle
Molodtsova, 2006, P. larix (Esper, 1790), P.
laricides van Pesch, 1914, P. tetrasticha (Pourtales,
1868) and P. wolffi Pasternak, 1977. The main
characters of all the species referred to the genus are
summarized in the Table 1. Six species have a rather
uniform corallum (monopodial or very sparsely
branched) and pinnulation pattern consisting of
semispiral groups of three or more. In a contrast to
all other species of the genus, P. wolffihas a densely
branched (up to 5" order) corallum and a rather

Fig. 3. Parantipathes euantha (Pasternak, 1958), holotype:

A — cross-section of polyp; B — cross-section of tentacle; C — section of actinopharynx; D, E — section of fertile
mesentery. act — actinopharynx; co/ — column wall, m — mucus cells; n — nematocysts; oo — oocyte; sp — batteries
of spirocysts. Scale: A — 800 pm; B — 240 um; C, E — 100 um; D — 40 pm.

Puc. 3. Parantipathes euantha (Pasternak, 1958), ronorumn:

A — nonepeunslii cpes noauna; B — nonepeunslit cpes mrynanbua; C — nonepeuHslii cpes uepes riotky; D, E—cpe3
Me3eHTepus ¢ roHagamu. Macmrtad: A — 800 mxm; B — 240 mxwm; C, E — 100 mxm; D — 40 MKM. act — riiotka; col
— CTEHKa Tella, M — CIU3UCTBIC KICTKU; 1 — HEMAaTOIMCTBI; 00 — OOLUTHI; sp — OaTapen CHUPOIKCT.
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irregular pinnulation pattern. The branching pattern,
length and arrangement of pinnules make P. wolffi
to look very close to Taxipathes which also has
pinnules 2 cm long and three per semispiral. There
is no information about the polyps of P. wolffi.
However, despite that, in general, the form of the
polyps in all the other species seems to be rather
constant and characteristic to the family: i.e.,
elongated transversally, with six primary and four
secondary mesenteries (Opresko, 2002). As can be
seen in the table, the size and the density of the
polyps in the genus Parantipathes varies a lot: the
size of polyps ranges from 1.1 to 2.7 mm and the
polyp density ranges from 2.5 to 6 polyps per 1 cm.

Species of the genus Parantipathes are known
from sublittoral and bathyal depths from the oceanic
rises and continental slopes of all oceans except the
Arctic (Fig. 4). Most of species are known from
depths of 300-500 m to 900—1100 m (see Table 1).
The only relatively shallow-water species are P.
larix (Esper, 1790), which has been reported from
depths of 20-200 m and P. tetrasticha Pourtales,
which occasionally is found at depths less than 200
m (Opresko, 1972; Cairns et al., 1993).

Very little information is available on the
geographical distribution of species of the genus
Parantipathes. Three species, P. laricides, P. wolffi
and P. euantha, are known only from their type
localities. Four other species have a wider
distribution. P. fetrasticha has been reported from
the Florida Keys, off Dry Tortugas, off SE Louisiana,
and from off the Yukatan Peninsula, Puerto-Rico,
and Guyana (Opresko, 1972; Cairns et al., 1993). P.
helicosticha was originally described from the Great
Australian Bight and SE off Tasmania. In the
collection of P.P. Shirshov Institute of Oceanology
RAS there are two specimens of P. helicosticha
from Valdivia seamount (SE Atlantic, 26°10.5” S
6°21.8 E, 575-630 m). The most wide geographical
distribution, covering the Mediterranean Sea, NE
Atlantic and IW Pacific was reported for P. larix
(Brook, 1889; Roule, 1905; van Pesch, 1914).
However, recently (Molodtsova, 2006) it was shown
that specimens named in a number of reports from
the NE Atlantic (Roule, 1905; Hickson, 1907;
Gravier, 1921; Grasshoff, 1981) as P. larix represent
in fact a new species, P. hirondelle, characterized
by shorter pinnules, smaller polyps and more densely
set spines. The specimen reported by Thomson
(1907) from off the Faeroe Islands as P. larix cannot
be identified as P. hirondelle or as P. larix because
of its lower density of spines per 1 mm and also
because it has a densely branched corallum. There
are even some doubts that it belongs to the genus
Parantipathes as defined by Opresko (2002). The
specimens reported from the Indo-Pacific region by
van Pesch (1914) seem to belong in fact to
Parantipathes helicosticha Opresko, 1999, which

T.N. Molodtsova, F.A. Pasternak

has more rows of pinnules (up to five). The
specimens reported as P. larix from the Faeroe
Islands and Indo-Pacific regions are indicated on
the map (Fig. 4) with a question mark. So far the
only reliable location for P. /arix is the Mediterranean
Sea. There is also an undescribed species of
Parantipathes in the collection of P.P. Shirshov
Institute of Oceanology which was collected in the
Sea of Okhotsk and in the vicinity of Unimak Island
(Alaska) at depths about 850-1100 m. However,
additional material is needful to adequately describe
this later species.

KEY TO SEVEN SPECIES OF THE GENUS PARANTIPATHES

1(2) Corallum is densely branched to 45" order.

............................................................ P. wolffi
2(1) Corallum is monopodial or sparsely branched

........................................................................ 3
3(8) Number of pinnules is up to 4-5 per semispiral

EIOUD etenieenieeitesieeeteesieenteeeeeeeenee e saeeseeenaeeees 4
4(5) Pinnules are 3—4 cm long.......... P. tetrasticha
5(4) Pinnules are up to 1.8-2.0 cm ....ccceevveueeneene 6

6 (7) Total number of pinnules per 1 cm is 33—40,
density of pinnular spines is 9-10 per 1 mm in
ONE TOW ..ot P. hirondelle

7(6) Total number of pinnules per 1 cm is up to 25,
density of pinnular spines is 2—4 per 1 mm in one

TOW ettt P. helicosticha
8(3) Number of pinnules is up to three per semispiral
EIOUD ittt siee ettt ettt et e e 9
9 (10) Pinnules up to 2 cm long, arranged in close
CIUSEETS ..veiiiciiiiciccecee P. laricides
10(9) Pinnules more than 3.0 cm long, arranged in
more or less clear semispiral groups ........... 11
11(14) Pinnules up to 3—4 mm long, arranged bise-
TIALLY o 12

12(13) Polyps 2.5-3.5 per 1 cm; spines triangular,
perpendicular to the axis, 3.0-3.5 per
T MM e P. euantha
13(12) Polyps 4-5 per 1 cm; spines triangular, in-
clined distally, 4-6 per 1 mm .... P. tetrasticha
14 (11) Pinnules up to 6—12 cm long, distributed
equidistantly around the stem, biserial arrange-
ment is not distinct.........c.eeevevrvenenee. P.larix
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