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GUsTAVO PULITZER-FINALI (¥*)

A COLLECTION OF MARINE SPONGES FROM EAST AFRICA

Between 1971 and 1973 dredging operations have been carried out
from the r/s “Manihine”, on the North Kenya Banks, by the East
African Marine Fisheries Research Organization (EAMFRO) of Zanzibar.
The sponges collected are here recorded. 1 have added to the collection
some further specimens of the East African sponge fauna, from
shallower waters, that I mostly obtained by diving.

Each specimen has received a register number (R.N.) which refers
to my files and preparations. Colours indicated as C.C. refer to Séguy’s
«Code Universel des Couleurs».

The collection has been deposited at the Museum of Natural
History of Genoa (MSNG).

DEMOSPONGIAE

HOMOSCLEROMORPHA
HOMOSCLEROPHORIDA

PLAKINIDAE
Plakortis simplex Schulze

Plakortis simplex Schulze, 1880: 430

Occurrence: Mombasa, Ras Iwetine, depth 0.3-4 m, rocky shore, diver, 18
January 1974, R.N. MBA.15, MBA.114.

Mombasa, Shelly Beach, depth 12-16 m, diver, 23 January 1974. R.N. MBA 170,
MBA.186, MBA.272, MBA.273.

MBA.15: the living specimen was small, cushion shaped, smooth,
slippery, dark brown outside, reddish dark brown (C.C.113) inside.
MBA.170: the living specimen was small, tough, not compressible,

slippery, reddish brown (C.C.176).

(*) Institute of Zoology, University of Genoa, Via Balbi 5, 16126 Genova, ltalia.
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MBA.186: the living specimen was small, smooth, tough, dark
brown outside, reddish dark brown inside.

MBA.272: the living specimen was small, almost spherical,
smooth, tough, fragile, reddish dark brown (C.C.112 outside, C.C.147
inside).

In the various specimens shape and size of the diacts are uniform:
the central bend or swelling 1s scarcely conspicuous, the spicules reach
a thickness of about 3 um and a maximum length of 95-115 pm, that is
a little less than in the Mediterranean specimens (120-150 pum). The
triacts, asymmetric, are extremely rare.

Plakortis copiosa sp.n.

Occurrence: Mombasa, Shelly Beach, outer reef slope, depth 16 m, diver, 23
January 1974. NBA.188.

Mombasa, Bamburi, outer reef slope, depth 7-12 m, diver, 24 January 1974.
MBA.210.

Holotype (MBA.188): MSNG 48287
MBA.188: cushion shaped, 50 X 25 X 12 mm. In life it was
fragile, brown (C.C.131) outside, cream inside.

MBA.210: shapeless fragments in the dry state. The sponge in life
was noted as hard, greyish (C.C.233).

The spicules are diacts measuring 55-110 um and triods with rays
18-37 um long, mostly 4-4.5 um thick at the base. The latter spicules,
besides being more numerous than the diactines, are markedly regularly
symmetrical, with few exceptions, unlike the irregular ones occasionally
found in Plakortis simplex.

Plakortis kenyensis sp.n.

Occurrence: Mombasa, Shelly Beach, outer reef slope, depth 12 m, diver, 31
January 1974. R.N. MBA.293.

Holotype: MSNG 48288

The specimen is irregularly massive, 45 X 25 X 15 mm, with one
oscule 3 mm wide. It was very tough, buff-cream in life. The spicules
arce diacts measuring 80-260 X 2-7 pm.

Extremely rare triacts have been observed, with rays 30-60 pum
long. This sponge does not appear attributable to Plakortis simplex
owing to the large size reached by its spicules. It is possible that the
specimens recorded by VACELET et al. (1976: 14) from Madagascar
belong to the present species.
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Plakinastrella ceylonica (Dendy)

Dercitopsis cevlonica Dendy, 1905: 66

Occurrence: Mombasa, Bamburi Beach, lagoon, depth 1-1.5 m, 19 january
1974. R.N. MBA.5S.

Two small fragments, in the dry state, are available. The sponge
was stony hard in life.

The spicules are 1) Diacts measuring 25-330 um, up to 7 pm thick.
2) Triacts symmetrical, rays 22-35 pm long. 3) Tetracts (calthrops),
rays 9-26 pum long.

TETRACTINOMORPHA
ASTROPHORIDA

ANCORINIDAE
Stelletta purpurea Ridley

Stelletta purpurea Ridley, 1884: 473

Occurrence: North Kenya Banks (02°24.7°S-40°54.4’E), depth 50 m, dredge,
20 January 1973. RIN. KEN.122.

Off Mombasa, drop-off on channel, depth 20-25 m, diver, 27 February 1974.
R.N. MBA.449.

The spicules are 1) Oxeas up to 1600 X 45 pm. 2) Orthoplagio-
triaenes, rhabdome 200-1200 x 15-50 pm. 3) Anatriaenes, rhabdome
1400-1900 x 25 pm, cladome 90-200 pm. 4) Tylasters without
centrum, 9-11.5 pm in diameter, rare.

Stelletta herdmani Dendy

Stelletta herdmani Dendy, 1905: 77

Occurrence: Mombasa, Nyali Bridge pontoons, depth 0.5-2 m, diver,
2 February 1974. R.N. MBA.338.

The spicules are 1) Oxeas measuring 1450-1800 x 30-40 pm. 2)
Plagiotriaenes, rhabdome 750-910 pum, cladome 200-230 pum. 3) Euas-
ters very variable, mostly with centrum, 8-12 pm in diameter.

Stelletta brevioxea sp.n. (Fig. 1)

Occurrence: Mombasa, Ras [wetine, depth 0.5-4 m, diver, 18 January 1974.
R.N. MBA.38.

Holotype: MsSNG 48289

The specimen, 6 X 4 X 2 cm, is very irregular, partly encrusting,
partly incorporating foreign materials. In spirit, its colour is brown, the
consistency hard.
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Fig. 1 - Spicules of Stelletta brevioxea sp. n. Scale A: 50 um, B: 100 pm.

The spicules are 1) Oxeas curved, measuring 600-790 X 16-27 pm.
2) Orthotriaenes with a rhabdome of 380-510 X 20-25 pm and
a cladome 80-110 um wide. They are generally not well formed. 3)
Strongylasters irregular, rough, with a diameter of 18.5-32 pm, 5 to
7 rays. 4) Oxyasters multiraved, with a diameter of 18.5 pum, not
frequent. 5) Anthasters with a diameter of 11-16 pm. 6) Chiasters 4.5-7
pm in diameter.

Stelletta tulearensis Vacelet, Vasscur, L.évi

Stelletta tulearensis Vacelet Vasseur, Lévi, 1976: 18

Occurrence: Mombasa, Bamburi, outer reef slope, depth 7-12 m, diver, 24
January 1974. R.N. MBA.243.

Mombasa, Ras Iwetine, depth 0.5-4 m, diver, 18 January 1974. R.N. MBA.54.

Shimoni (4°43'S-39°23'E), depth 16 m, dredge, 25 February 1974. R.N.
SHI.176.5, SHI.170, SHI.152.

Shimoni, depth 4-7 m, diver, 25 February 1974, R.N. SHI.131.

The spicules are 1) Oxeas measuring 680-950 X 18-30 um. 2)
Plagiotriaenes or dichotriaenes or both, rhabdome 300-500 x 15-25
pm, cladome 100-160 pm. The deuteroclads are generally very short.
3) Strongylasters rough, with few thick rays, 9-27 pm in diameter.
4) Oxyasters to tylasters, variable and irregular, 5-9.5 pm in diameter.
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Ancorina acervus (Bowerbank)

Ecionemia acervus Bowerbank, 1862: 1101

Occurrence: North Kenya Banks (02°20.5'S-41°03’E), depth 50 m, dredge,
17 June 1971. R.N. KEN. 39bis, KEN.70.

Zanzibar, Ras Fumba, exposed reef, 10 February 1974. R.N. ZBR.26.

Mombasa, Ras Iwetine, depth 0.3-1 m, 18-21 January 1974. R.N. MBA.20,
MBA.127.

Shimoni (4°43'S-39°23’E), 4-7 m, diver, 25 February 1974. R.N. SHI.116.

KEN.59bis: hemispherical, diameter 10 mm.

KEN.70: hemispherical, diameter 30 mm.

7ZBR.26: hemispherical, diameter 12 mm.

MBA.20: hemispherical, diameter 18 mm, light brown to middle
brown in life, a cluster of oscules near the base.

MBA.127: hemispherical, diameter 3 mm, cream in life.

SHI.116: fragment of large, massive sponge. Brown to orange
brown in life; brown in alcohol, stony hard.

The spicules are 1) Oxeas measuring up to 2500 X 60 pum. 2)
Plagiotriaenes with a rhabdome 500-2300 pm long, clads 140-170 pm.
3) Anatriaenes up to 2500 um long, very thin, clads 32-74 pm. 4)
Protriaenes of the same size, observed in specimen SHI.116 only.
5) Microrhabds rough, measuring 7-14 pum. 6) Tylasters without
centrum, rays thin, total diameter 11-15 pum. These spicules may be
very rare.

Rhabdastrella globostellata (Carter)
Stelletta globostellata Carter, 1883: 353

Occurrence: Mombasa, off Bamburi, outer reef, depth 7-12 m, 24 January
1974. R.N. MBA.208, MBA.202, MBA.245.

Shimoni (4°43’S-39°23’E), Howards Rocks, depth 2-4 m, diver, 23 February
1974. R.N. SHI.70.

MBA.208 (in spirit): fragment of specimen 20 em high. Smooth,
soft, cheese-like in life, orange-brown (C.C.176) outside, orange-yellow
(C.C.212) inside. The cortex is about 250 um thick; internal cavities are
abundant, up to 4 mm wide.

MBA.202 (dry) very small, was noted as tough, light dirty yellow
(C.C.225) in life.

MBA.245 (dry) very small, was noted as greenish yellow in life.

SHI.70 (dry) was noted as yellow to brown in life.

The spicules are 1) Oxeas measuring 800-1000 X 10-19 pm. 2)
Ortho-plagiotriaenes, rhabdome 450-800 X 9-13 pm, clads 60-150
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X 6-8 pm. 3) Spheroxyasters 16-50 um in diameter. The pointed
actines are about as long as the centrum is wide. 4) Strongylasters 16-25
pm in diameter, without centrum, with 5 to 11 thin rays mostly spined
at their ends. These spicules are very rare. 5) Raphides about 100 um

long.

Ecionemia laviniensis Dendy

Lcionemia lavinmensis Dendy, 1905: 81

Occurrence: Mombasa, Bamburi Beach, outer reef slope, depth 7-12 m, 24
January 1974. R.N. MBA.209.

The sample, small, shapeless, was found attached at the base of
a specimen of Rhabdastrella globostellata (Carter). In life 1t was hard,
cream.

The spicules are 1) Oxeas up to 1200 X 55 pm. 2) Dichotriaenes,
rhabdome 450-600 pum, cladome 140-230 pm. Some plagiotriaenes of
the same size are present; no anatriaenes have been observed. 3)
Microrhabds rough, measuring 70-100 X 3.5-7 pm. 4) Oxyasters with
a diameter of 9-14 pum. 5) Strongylasters with a diameter of 5-6 pm.

Penares intermedia (Dendy)

Plakinastrella intermedia Dendy, 1905: 67

Occurrence: North Kenya Banks (02°37.5’S-41°00’E), depth 110 m, dredge,
11 August 1971, R.N. KEN.80.

The specimen 1s irregularly massive, 45 mm across. In the dry
state, it is stony hard, reddish.

The spicules are 1) Oxeas measuring 1000-1500 x 33-62 pm.
2) Dichotriaenes, rhabdome 190 pum, protoclads 95 pum, deuteroclads
160 pm. 3) Oxeas measuring 75-410 X 5.5-22 pm. 4) Oxyasters with
a diameter of 12-23 pm.

Calthropella digitata sp.n. (Fig. 2, 3)

Occurrence: North Kenya Banks (02°43’S-40°45’E), depth 120 m, dredge,
18 June 1971. R.IN. KEN.76.

Holotype: MsNG 48290
The specimen 1s about 5 cm across. It consists of a cylindrical shaft
5 mm in diameter, which was probably growing repent, with only two
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Fig. 2 - Dichotriaenes and spherasters of Calthropella digitata sp. n. Scale A: 200 pum,
B: 20 pm.

Fig. 3 - Calthropella digitata sp. n., the holotype. Scale: 2 cm.

small points of attachment. From it five parallel digitations arise, about
3 cm long, partly branching, all tapering toward the extremity. The
sponge is in the dry state, hard and brittle. The skeleton, made by
spicules in confusion, is extremely dense. There is apparently no
ectosomal differentiation.
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The spicules are 1) Oxeas up to 2700 pm long and 90 pm thick.
A peculiar oxea is also present in the preparations. It has dissimilar
ends, one more elongated and sinuous. Its size is in general 150-270
X 3-4.5 pm, but a few larger ones have been observed. I cannot say
whether this spicule 1s proper, as the specimen is not susceptible of
being sectioned, but it shows some affinity with the oxea recorded for
Calthropella inopinata Pulitzer-Finali (1983: 464). 2) Dichotriaenes
with short rhabdome. This is about 400-650 pum long and 35-45 pum
thick, the cladome being 400-550 pm wide. 3) Spherasters to sphero-
xyasters with a diameter of 8-14 pum.

Chelotropella sphaerica Lendenfeld

Chelotropella sphaerica Lendenfeld, 1907: 302

Occurrence: North Kenya Banks (02°37.5'S-41°00’E), depth 100 m, dredge,
11 August 1971. R.N. KEN.89.

The specimen is in the dry state, spherical, 25 mm in diameter.
The surface 1s smooth. The separable ectosome is supported by the
cladomes of radiating dichotriacnes. The choanosomal spaces between
the ascending dichotriaenes and oxeas are densely filled by calthrops.

The spicules are: 1) Oxeas measuring 3500-4500 X 27-45 um. 2)
Dichotriaenes with a rhabdome of about 2400 X 80 pum, cladome about
1600 pm, protoclads 270 pm, deuteroclads 500 pm. 3) Anatriaenes
measuring 4000 pm and more, 20-36 pm thick, with a cladome of
150-170 um. 4) Calthrops with rays mostly 300-760 pm long. 5)
Strongyloacanthasters with 5 to 7 thick rays, a diameter of 33-40 um,
very abundant. 6) Spheroxyasters with a diameter of 23-45 pm, not
abundant. 7) Strongylasters with thin rays, a diameter of 9-12 um, not
abundant.

Anatriaenes were not mentioned in the original description.

Monosyringa plurima sp.n. (Fig. 4, 5)

Occurrence: North Kenya Banks (02°34.5’S-40°46.5’E), depth 130 m,
dredge, 5 December 1971. R.N. KEN.40.

Holotype: MsSNG 48291

The specimen 1s roughly globular, 5 e¢cm across, with a base of
attachment 1.5 cm wide. In spirit, it is stony hard. It bears a number of
processes, some incipient, the most developed ones 30 mm long,
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Fig. 4 - Spicules of Monosyringa plurima sp. n. Scale A: 250 pm, B: 100 pm, C: 20 um.

Fig. 5 - Monosyringa plurima sp. n., the holotype. Scale: 2 cm.
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tapering from a base 5 mm wide. The surface is encrusted with sand.
The skeleton is very dense, radiate. There is no differentiated cortex.

The spicules are 1) Oxeas up to 3400 X 90 um. They are fusiform,
with very elongated points, one longer than the other. 2) Plagiotriaenes
up to 1800 X 60 pm, with a cladome which is generally much reduced
or rudimentary. 3) Chiasters 6-9 um in diameter.

GEODIIDAE
Isops sollasi l.endenfeld

Isops sollasi Lendenfeld, 1888: 34

Occurrence: Mombasa, Ras lwetine, depth 0-1 m, rocky shore, 17 February
1974. R.N. MBA 413.

The specimen, white in life and in the dry state, is a very small
irregular mass.

The spicules are 1) Oxeas measuring about 1000 X 9 um. 2)
Plagiotriacnes with cladome reduced or rudimental. The rhabdome is
600-1000 pum long. 3) Sterrasters mostly spherical, 46-65 pum in
diameter. 4) Anthasters irregular, 14-18 pm in diameter. 5) Oxvasters
about 16 um in diameter.

Erylus lendenfeldi Sollas

Erylus lendenfeldi Sollas, 1888: 239

Occurrence: Off Mombasa, drop-off on channel, depth 20-25 m, diver, 27
February 1974. R.N. MBA .459.

Mombasa, Shelly Beach, outer reef slope, depth 16 m, diver, 23 January 1974.
R.N. MBA.§7.

Mombasa, Bamburi Beach, depth 7-12 m, diver, 24 January 1974. R.N.
NBA.237.

The spicules are 1) Oxeas 850-1000 X 27 pm. 2) Orthotriaenes,
rhabdome 370-470 x 12-30 pum, clads 130-190 X 7-18 um. 3)
Aspidasters measuring 150-190 X 56-75 pm. 4) Microrhabds meas-
uring 26-75 pum. 5) Oxyasters with 3-4 rays, diameter 65-85 um. 6)
Oxvyasters multirayed, diameter 15-23 pm. 7) Oxvyasters to tylasters,
paucirayed, diameter 12-23 pm.
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Erylus globulifer sp.n.

Occurrence: North Kenya Banks, depth 150-270 m, dredge, 6 August 1971.
R.N. KEN.9%4.

Holotype: MsSNG 48292

The specimen, measuring 5 X 3 X 2 c¢m, is in the dry state. 'The
cortex is white, the choanosome, contracted, 1s middle brown.

The spicules are 1) Oxeas more than 3400 pm long, up to 27 um
thick. 2) Dichotriaenes with short rhabdome (broken in the prepara-
tions), cladome 750-1300 pm, protoclads 135-220 um, deuteroclads
100-550 pm. 3) Aspidasters measuring 110-130 x 70-90 pm. 4)
Spherasters-spherules very abundant, 7-11.5 pm in diameter. The rays
of the spherasters are reduced to small knobs; in the choanosome many
of these microscleres are in the form of smooth spherules. 5) Chiasters
with a diameter of about 7 pun, not abundant. 6) Oxyasters with a small
centrum and 6 to 7 rays 7-11.5 pm long, rare.

This species differs from Erylus gilchristi Burton (1926: 22) from
South Africa mainly for the absence of the microstyles.

Geodia spheranthastra sp.n. (Fig. 6)

Occurrence: Mombasa, Ras Iwetine, depth 0.3-0.5 m, 21 January 1974.
R.N. MBA.142.
Mombasa, Bamburi Beach, depth 0.5-1m, 16 January 197+4. R.N. MBA 481.

Holotype (MBA.142): MsNG 48293

MBA.142 is massive, 7 X 3 cm, stony hard; the cortex is about
3 mm thick.

MBA.481 is stony hard, globular, 2 cm across. The cortex is less
than 1 mm thick.

The spicules are 1) Oxeas measuring 2300-2800 x 37 pm. 2)
Orthotriaenes with a rhabdome measuring 1900-2300 X 38-40 pm,

Fig. 6 - Spherasters, anthasters and oxyasters of Geodia spheranthastra sp. n. Scale: 20
Hm.

Annali del Mus. Civ. St. Nat. “G. Doria”, Vol. LXXXIX 17
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clads 240-570 pm. 3) Sterrasters measuring 95-120 x 84-105 pm. 4)
Spherasters up to 32 pm in diameter. 5) Anthasters with a diameter of
14-18 pum. 6) Oxyasters without centrum, 14-23 pm in diameter.

PACHASTRELLIDAE
Poecillastra compressa (Bowerbank)

Ecionemia compressa Bowerbank, 1866: 55

Occurrence: North Kenya Banks, depth 210 m, dredge, 10 October 1971.
R.N. KEN.46.
North Kenya Banks, dredge, 25 February 1971. R.IN. KEN.64.

The specimens are fragments of lamellar sponges, about 6 mm
thick.

The spicules are 1) Oxeas up to 3500 X 60 um. 2) Calthrops, rays
190-650 um. 3) Microxeas slightly rough, 100-135 pm long, about 5.5
pum thick. 4) Metasters measuring 26-28 pum. 5) Spirasters measuring
about 14 pm.

THROMBIDAE

Thrombus abyssi (Carter)

Corticium abyssi Carter, 1873: 18

Occurrence: Tanzanian coast (07°49.75-39°53.9E), depth 190 m, dredge, 14
November 1971. R.N. KEN.10.

The specimen, very small, was found within the skeletal frame of
a dead hexactinellid. Only a spicule slide is available.

The spicules are 1) Trichotriacnes spiny, cladome 440-510 pm,
rhabdome 260-300 pm. 2) Amphiasters measuring 4.5-6 um.

COPPATIIDAE

Asteropus simplex (Carter)

Stellettinopsis simplex Carter, 1879: 349

Occurrence: Mombasa, Ras Iwetine, depth 1 m, 18 January 1974. R.N.
MBA.16.

Off Mombasa, drop off on channel, depth 20-25 m, diver, 27 February 1974.
R.N. MBA.464.

Off Mombasa, depth 117-138 m, dredge, 13 May 1974. R.N. KEN.143.

Shimoni (04°43’S-39°23'E), depth 4-7 m, diver, 25 February 1974. R.N.
SHI.122.
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MBA.16: fragment of a sponge irregularly cushion shaped, filling
rock crevices. Noted in life as dark grey outside, light grey inside,
tough, harsh to the touch.

MBA.464: fragment of large sponge, greenish black in life.

KEN.143: fragment. Field notes indicate that the colour of the cut
surfaces was a deep prussian blue.

The spicules are 1) Oxeas measuring 950-2500 X 40-85 pm. 2)
Sanidasters measuring 11-20 pm. 3) Oxyasters 25-50 pm in diameter.
They may be rare.

Jaspis bouilloni Thomas

FJaspis bouilloni Thomas, 1973: 65

Occurrence: Mombasa, off Shelly Beach, depth 16 m, diver, 23 January
1974. R.N. MBA.165, MBA.254, MBA.287.

Shimoni (04°43°S-39°23’E), Howards Rocks, depth 2-4 m, diver, 23 February
1974, R.N. SHI.42.

Zanzibar, Chapani Island, depth 2-3 m, diver, 8 February 1974. R.N. ZBR.7.

MBA.165: in life: tough, compressible, orange (C.C.196).

MBA.254: in life: medium consistency, orange (C.C.196).

MBA.287: in life: compressible, resilient, fragile, orange
(C.C.1906).

MBA.445: in life: massive, orange (C.C.1906).

SHI.42: in life: dull yellow (C.C.256) to dull violet (C.C.178). Very
irregularly branching.

ZBR.7: encrusting, light orange.

The spicules are 1) Oxeas measuring 640-850 X 6-18 pm. 2)
Strongylasters to oxyasters spiny, for the most part with a diameter
between 9 and 16 um. Much larger ones, with a reduced number of
rays, reaching 70 and 100 pm in diameter are also present; they are rare
(not observed in specimen SHI.42).

Jaspis manihinei sp.n. (Fig. 7)

Occurrence: North Kenya Banks, depth 200 m, dredge, 11 October 1971.
R.N. KEN.41.

Holotye: MSNG 482935

The specimen is cake shaped, with a flattened base, about 20 mm
in diameter and 14 mm high. The colour in spirit is light brown, the
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Iig. 7 - Spicules of Jaspis maniluner sp. n. Scale A: 200 pm, B: 20 um.

consistency hard, incompressible. The skeleton is dense, in confusion,
tangentially arranged at the surface, where the spheroxyasters are more
numerous.

The spicules are 1) Oxeas straight or slightly curved, measuring
2200-3400 x 65-100 pum. 2) Spheroxyasters very numerous, with
uniform and regular shape, with a diameter of 33-44 pm.

SPIROPITORIDA
TETILLIDAE

Paratetilla bacca (Selenka)

Stelletta bacca Selenka, 1867: 569
Occurrence: NMombasa, Bamburi, lagoon, depth 1-1.5 m, 19 January 1974.
R.N. MBA.61.

Mombasa, Ras Iwetine, depth 0.3-0.5 m, 21 January 1974. R.N. MBA.100,
MBA.120.

Mombasa, Old Harbour, depth 12 m, dredge, 2 February 1974. R.N. MBA.361.

Mombasa, Nyali Bridge, pontoons, depth 2-3 m, diver, 15 February 1974. R.N.
MBA.367.

Zanzibar, Chapani Island, depth 2-3 m, diver, 8§ February 1974. R.N. ZBR.3.

Shimoni (04°43°S-39°23’S) Howards Rocks, depth 2-4 m, diver, 23 February
1974. R.N. SHI.4.

The spicules are 1) Oxeas measuring 1900-3000 pm. 2) Calthrops,
rays 250-400 pm. 3) Anatriaenes 3000 um and more long, cladome
70 pm. 4) Protriaenes of the same size, cladome generally malformed. 5)

Oxeas raphidioid 200-300 X 1.5-2 pm. 6) Sigmaspires 14-16 pm across.
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