
Huchon, P., Taylor, B., and Klaus, A. (Eds.)
Proceedings of the Ocean Drilling Program, Scientific Results Volume 180

13. QUATERNARY SILICEOUS SPONGE 
SPICULES IN THE WESTERN WOODLARK 
BASIN, SOUTHWEST PACIFIC

(ODP LEG 180)1

Eugenio Andri,2 Stefania Gerbaudo,2 and Massimiliano Testa2

ABSTRACT

Siliceous sponge spicules were found in Quaternary sediments recov-
ered during drilling of Leg 180. The assemblage consists mainly of
monaxon forms. Relative abundances of the various types are tabu-
lated.

INTRODUCTION

During Ocean Drilling Program (ODP) Leg 180, a transect of 11 sites
was drilled in the western Woodlark Basin–Papuan Peninsula region off-
shore Papua New Guinea. Samples analyzed in this study belong to
Quaternary sediments recovered in ODP Holes 1108B, 1109C, 1110A,
1111A, 1112A, 1114A, 1115A, and 1115B. They contain a greatly varied
assemblage of siliceous sponge spicules. The assemblage consists mainly
of monaxon forms, but other forms are also present. In several samples,
the sponge spicules are common with a great variety of specimens.

As observed by McCartney (1990) and Ahlbach and McCartney
(1992), little attention is paid by paleontologists to sponge spicules; this
is probably because of the current inability to use them for stratigraphic
and paleoecologic aims. The purpose of this paper is to contribute to
the knowledge of sponge spicules in deep oceanic sediments.
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MATERIALS AND METHODS

The samples and preparations employed in this study are the same as
those employed in our radiolarian analysis (Testa et al., this volume). A
total of 78 sediment samples were studied from cores recovered from
the Quaternary sediments.

Tables T1 and T2 show the distribution of the siliceous sponge spi-
cules in Holes 1108B, 1109C, 1110A, 1111A, 1112A, 1114A, 1115A, and
1115B. The relative abundance is indicated by the following scale:

A = abundant (>100 spicules).
C = common (10–100 spicules).
U = uncommon (1–9 spicules).
N = not found (0 spicules).

SPONGE SPICULES

The terminology employed and the determinations done on the
sponge spicules found in the samples refer to de Laubenfels (1955), Mc-
Cartney (1990), Ahlbach and McCartney (1992), Zolnik et al. (1992),
and Lurvey et al. (1998).

Monaxons (spicules with a single axis)

Diactinal (monaxons with similar ends)

Oxea (pointed at both ends) (Pl. P1, fig. 9): very abundant in almost all the
samples studied. Usually represents 40%–90% of the spicules observed. As
observed by McCartney (1987), this form shows great variability in the
length of the axis (80–350 µm).

Acanthoxea (Oxea more or less covered by spines) (Pl. P1, fig. 8): only two spec-
imens were found at Site 1108.

Strongyle (monaxon with rounded ends) (Pl. P1, fig. 3): few in almost all sam-
ples investigated except for Site 1112 where it is absent entirely.

Acanthostrongyle (Strongyle more or less covered by spines): uncommon,
found in only three samples from Sites 1108, 1109, and 1110. Specimens
similar to the ones found in this study are illustrated by Lurvey et al., 1998
(pl. 1, fig. 3).

Monactinal (monaxon rounded at one end and pointed at the other end)

Style (monactinal monaxon with one end blunt and the other pointed) (Pl. P1,
fig. 5): together with Oxea, this is the most abundant form found during this
study; absent at Site 1114.

Acanthostyle (Style more or less covered by spines): uncommon yet found at all
sites except for Hole 1115A; total of 13 specimens.

Tylostyle (pointed at one end with a knob at the rounded end): found only in
some samples but with quite good frequency (10%–20% of the assemblage).
The specimens observed are generally similar to the ones illustrated by
McCartney, 1990 (pl. 2, fig. 6).

T1. Distribution of siliceous 
sponge spicules, Holes 1108B, 
1109C, 1110A, 1111A, 1112A, and 
1114A, p. 6.

T2. Distribution of siliceous 
sponge spicules, Holes 1115A and 
1115B, p. 7.
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Triaxons (spicules with three axes)

Triod (spicule with three similar rays): uncommon; found at all sites except for
Sites 1110 and 1114. See Lurvey et al., 1998 (pl. 2, fig. 7) as an example.
Spiny forms were found also: Triod (spined).

Pentacts (Triaxon with five rays, four of which are usually arranged in one
plane): only three specimens were found at Sites 1108 and 1111. These forms
were also described during studies of Leg 120, Site 748 (Ahlbach and McCart-
ney, 1992).

Pinnule (Pentacts with long spines on the dissimilar ray): only one specimen
was found at Site 1108. See also Ahlbach and McCartney (1992).

Tetraxons (spicules with four axes)

Calthrops (spicule with equal rays arranged normal to faces of the tetrahedron)
(Pl. P1, fig. 4): uncommon, found at Sites 1108, 1109, 1111, and 1114. Spiny
forms were found too: Calthrops (spined).

Triaene (Tetraxon with one ray different from three other similar rays): accord-
ing to the morphology presented by the three similar rays, four varieties were
recognized:

Anatriaene (Triaene with the three similar rays curving back toward the point
of the odd ray) (Pl. P1, fig. 2): four specimens were recovered at Sites 1108,
1109, and 1110. See McCartney, 1990 (pl. 1, fig. 2).

Dichotriaene (Triaene with forked rays) (Pl. P1, fig. 1): uncommon and bro-
ken specimens were recovered only at Sites 1109, 1111, and 1115 (Hole
1115B). This species was also found by McCartney, 1990 (pl. 2, figs. 5, 7).

Plagiotriaene (Triaene with the three similar rays thick and perpendicular to
the odd ray): only two specimens were observed in samples recovered at
Sites 1108 and 1111. These forms were also described during studies of Leg
101 samples (Palmer, 1988).

Protriaene (Triaene with the three similar rays curving away from the point of
the odd ray): only one specimen was observed at Site 1111. See also Palmer,
1988.

Polyaxons

Spheraster (spicule with rays diverging from a globular center) (Pl. P1, fig. 7):
nine specimens were found in five samples at Sites 1109, 1111, and 1115
(Hole 1115B).

Sterraster (ovoid spicule with numerous blunt rays) (Pl. P1, fig. 6): usually un-
common. Fifteen specimens were found in seven samples from Sites 1109,
1111, and 1115 (Hole 1115B). The same species was found by Palmer (1988)
and Bukry (1979).

Sigmas

Sigma–C (spicule shaped like the letter “C”): four specimens were found—one
specimen at Site 1108, one at Site 1111, and two specimens at Site 1112. Sim-
ilar specimens to the ones found in this study are illustrated by McCartney,
1987 (pl. 5, figs. 1, 5).
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Table T1. Distribution of siliceous sponge spicules, Holes 1108B, 1109C, 1110A, 1111A,
1112A, and 1114A.

Notes: A = abundant, C = common, U = uncommon, N = not present. X = present.
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180-1108B-
1R-1, 10.0–12.0 0.10 A X X X X X X X X X
1R-2, 50.0–52.0 1.50 A X X X X X X X X X X X X X
8R-1, 18.0–20.0 62.88 U X X
8R-1, 55.0–57.0 63.25 U X
9R-1, 20.0–22.0 72.50 U X X
9R-1, 101.0–103.0 73.31 U X X
9R-1, 115.0–117.0 73.45 N
10R-1, 80.0–82.0 82.70 N
14R-1, 73.0–75.0 120.93 N
14R-1, 67.0–69.0 122.03 N
15R-2, 35.0–37.0 130.98 N
15R-2, 85.5–87.0 131.49 N
16R-2, 30.0–32.0 141.20 N
16R-2, 104.0–105.0 141.94 U X

180-1109C-
2H-2, 43.0–45.0 9.33 N
2H-4, 37.0–39.0 12.03 N
3H-1, 40.0–42.0 17.30 N
3H-1, 49.5–50.5 17.40 U X
3H-6, 104.0–106.0 25.44 N
4H-1, 58.0–60.0 26.98 U X X X
4H-4, 83.5-86.0 31.74 U X
5H-3, 85.0–86.0 39.75 U X X X
5H-5, 29.0–31.0 42.19 C X X X X X X X X
5H-6, 38.0–39.0 43.78 U X
6H-5, 24.0–26.0 51.64 N
7H-3, 23.0–25.0 58.13 C X X X X X X
7H-4, 118.0–120.0 60.58 U X
8H-6, 126.0–126.0 73.16 N
9H-7, 50.0–52.5 83.04 U X X
10H-5, 13.0–15.0 89.53 N
11H-6, 81.0–83.0 101.21 U X X
12X-4, 80.0–82.0 107.7 U X X X X
12X-6, 74.0–76.0 110.64 U X X
13X-5, 38.0–40.0 118.38 U X
14X-1, 7.5–10.0 121.68 N
16X-4, 59.0–60.0 145.89 U X X
20X-4, 43.0–45.0 184.23 N
23X-7, 60.0–62.0 216.35 U X

180-1110A-
1H-2, 77.0–79.0 2.27 C X X X
1H-4, 94.0–96.0 5.44 C X X X X
2H-1, 58.0–62.0 7.58 C X X X X
2H-1, 81.0–85.0 7.81 C X X X X X

180-1111A-
8R-1, 77.0–81.0 68.47 N
8R-3, 29.0–31.0 70.99 N
11R-1, 44.0–46.0 97.14 A X X X X X X X X X X
13R-2, 21.0–23.0 117.37 U X X
14R-1, 60.0–62.0 126.40 C X X X
14R-3, 62.0–64.0 129.42 A X X X X X X X X
15R-1, 38.0–40.0 135.78 C X X X X X
16R-1, 5.0–7.0 145.05 C X X X X X X X X

180-1112A-
1R-1, 100.0–101.0 1.00 C X X X X X

180-1114A-
1R-CC, 23.5–25.0 0.23 C X X X X X
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Table T2. Distribution of siliceous sponge spicules, Holes 1115A and 1115B.

Notes: A = abundant, C = common, U = uncommon, N = not present. X = present.
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180-1115A-
1H-2, 5.0–7.0 0.33 U X X X
1H-4, 4.5–6.5 3.05 N

180-1115B-
1H-1, 5.0–7.0 0.05 C X X X X
1H-3, 27.0–29.0 3.27 C X X
2H-4, 145.0–147.0 13.15 C X X X
2H-6, 130.0–132.0 16.00 U X X
3H-2, 58.0–60.0 18.78 C X X X X X
4H-4, 59.0–62.0 31.29 C X X X X X
4H-6, 66.0–68.0 34.36 C X X X X X X X X
5H-1, 19.0–21.0 35.89 C X X X X
5H-4, 70.0–72.0 40.90 C X X X
6H-2, 53.0–55.0 47.23 C X X X
6H-5, 55.0–57.0 51.75 C X X X X
6H-7, 39.0–43.0 54.59 C X X X X
7H-4, 77.0–79.0 59.97 C X X X
7H-6, 78.0–80.0 62.98 C X X X
8H-3, 111.0–113.0 68.31 C X X X X
8H-6, 17.0–19.0 71.87 C X X X X
9H-1, 5.0–7.0 73.75 C X X X
9H-3, 64.0–66.0 77.34 C X X X
10H-7, 14.0–16.5 92.34 C X X
11H-3, 21.0–23.0 95.91 C X X X
11H-5, 8.0–15.0 98.78 C X X
11H-7, 9.0–11.0 101.79 C X X X X X
12H-1, 17.0–19.0 102.37 C X X X
12H-4, 33.0–35.0 107.03 C X X X
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Plate P1. Siliceous sponge spicules from ODP Leg 180. 1. Dichotriaene (315×) (Sample 180-111A-11R-1,
44.0–46.0 cm). 2. Anatriaene (315×) (Sample 180-1110A-1A-4, 94.0–96.0 cm). 3. Strongyle (315×) (Sample
180-1108B-1R-1, 10.0–12.0 cm). 4. Calthrops (500×) (Sample 180-1111A-11R-1, 44.0–46.0 cm). 5. Style
(315×) (Sample 180-1110A-1H-2, 77.0–79.0 cm). 6. Sterraster (500×) (Sample 180-1111A-14R-3, 62.0–64.0
cm). 7. Spheraster (500×) (Sample 180-1109C-7H-4, 118.0–120.0 cm). 8. Acanthoxea (315×) (Sample 180-
1108B-1R-2, 50.0–52.0 cm). 9. Oxea (315×) (Sample 180-1108B-1R-1, 10.0–12.0 cm). Scale bar 1 (for photos
taken at 500×) = 25 µm; scale bar 2 (for photos taken at 315×) = 50 µm.
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