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40. DATA REPORT: OCCURRENCE OF DOLOMITE AT SITE 768 (SULU SEA)1

Christian Betzler

INTRODUCTION

Occurrence of deep-sea dolomites has been reported from
numerous settings (for discussion see Lumsden, 1988). Different
authors agree that dolomite formation in the pelagic realm is a
relatively early diagenetic process (e.g., Jorgensen, 1983; Shim-
mield and Price, 1984; Kablanow et al., 1984; Kulm et al., 1984).
Baker and Burns (1985) suggest that most of the pelagic dolomites
formed within a few tens of meters below the seafloor within the
zone of microbial sulfate reduction. According to Füchtbauer and
Richter (1988), dolomite can form in the deep-sea at a minimum
temperature of 10°C. Other deep-sea dolomites are products of
fluids derived from underlying evaporites or submarine weather-
ing of basalts (Garrison, 1981). In some cases (Mullins et al.,
1985; Dix and Mullins, 1988; Mullins et al., 1988), the existence
of dolomite is linked to disconformities and its formation may
have resulted from circulation of seawater through the sediment
during prolonged exposure (Dix and Mullins, 1988, p. 287).

At Site 768 (Fig. 1), lithified carbonate layers, some containing
variable amounts of dolomite, occur below 201 mbsf (Miocene).
These beds alternate with unconsolidated or semi-lithified marl
layers interbedded in clays and siliciclastic turbidites. The irregu-
lar depth distribution of the limestone beds and the variation in
preservation and recrystallization of the calcareous microfaunas
suggest that lithification of carbonates at Site 768 not only reflects
burial diagenesis as described by Garrison (1981) and others, but
in part may be a selective, early diagenetic process. The different
types and distribution of the dolomite additionally seem to sup-
port this assumption.

The purpose of this report is to document the occurrence and
textural nature of the dolomite at Site 768. Methods used were
analyses of stained thin sections (Alizarin S and Ferrocyanide)
and studies with the scanning electron microscope. No geochemi-
cal analyses (e.g., stable isotopes) were carried out; they will be
the subject of further investigations.

CARBONATE LITHOFACIES AND SAMPLE
DESCRIPTION

Two main carbonate lithofacies occur at Site 768:

1. Within the upper part of the succession (late Pliocene to
Pleistocene) thin- to thick-bedded pelagic nannofossil-foramin-
ifer oozes and marls with sponge spicules, silicoflagellates, and
radiolarians. These deposits indicate deposition near or at the
carbonate compensation depth.

2. Redeposited bioclastic carbonates occurring as carbonate tur-
bidites of pelagic origin throughout the whole section (middle Mio-
cene to Pleistocene). The microfaunas of these layers are dominated
by planktonic foraminifers with minor amounts of benthic foramin-
ifers.
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Figure 1. Location map of Site 768.
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The analyzed samples were taken from the lithified calcareous
layers occurring below 201 mbsf at Site 768 (Table 1), which are
5 to 15 cm thick and are interpreted as pelagic turbidites. The
layers are bioturbated, in some cases burrows are preserved as
voids, others are infilled with pellets (PI. 1, Fig. 1). Some beds
show a weak normal grading.

Sedimentation rates are 52 cm/m.y. between 203.35 and 358.1
mbsf, 48 cm/m.y. between 358.1 and 392.13 mbsf, and 293
cm/m.y. between 392.13 and 714.20 mbsf (Fig. 2; Rangin, Silver,
von Breymann, et al., 1990).

THIN-SECTION AND SEM ANALYSIS
In the studied samples dolomite occurs as:

1. Pore filling (D1): In unfilled burrows dolomite rhomboeders
5-20 µm in size have grown on the pore walls (PI. 1, Figs. 2, 3).
Crystal size within the pores augments centripetally. The crystals
tend to be limpid and are intergrown. Crystal surfaces are smooth
to slightly irregular. The boundary of the dolomite and the sur-
rounding micrite and microspar is not well defined.

2. Anhedral to subhedral dolomite (D2): This type of fine-
grained dolomite occurs in cloudy patches with a sugary texture
dispersed within the micrite or microspar (PI. 1, Fig. 5). It may be
partly linked to small voids and coarser grained patches that are
relict structures of recrystallized foraminifers. The voids can lead
to a considerable porosity of the rock.

3. Disseminated dolomite rhomboeders in the micrite and
microspar (D3): In various samples (Table 1) dolomite rhomboed-
ers, 20 to 30 µm in size, are disseminated throughout the sediment
(PI. 1, Fig. 4). The rhomboeders are limpid and well developed
with smooth to somewhat irregular crystal surfaces. In some
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Table 1. Occurrence and type of dolomite (see text for further
explanation) in the analyzed samples from Site 768.

SITE 768

Core, section,
interval (cm)

124-768B-

23H-1, 2-6
25X-CC, 3-5
25X-CC, 49-51
36X-CC, 31-33

124-768C-

1R-1, 0-4
1R-1, 59-63
2R-1, 29-32
3R-CC, 11-13
9R-2, 126-128
30R-1, 141-143
33R-6, 27-29
35R-1, 23-25

Pore fill
(Dl)

:

+

Clouds
diss.
(D2)

+

Rhomboeders
(D3)

+ 
+

+
 +

 
+ +

Foss.
preserv.*

1
* Fossil preservation as observed in the thin sections: + + : very good; + :

good; + - : fair; - : bad (foraminifers mostly recrystallized or pre-
served as small voids).

cases, smaller carbonate particles are incorporated in the dolomite
crystals.

Dolomite abundance was estimated visually. It is most abun-
dant in Samples 124-768B-23H-1, 2-6 cm, 768B-25X, CC, 3-5
cm, and 49-51 cm, followed by the samples 124-768C-2R-1,
29-32 cm, and 768C-1R-1, 0-4 cm. The other samples contain
very small amounts of dolomite or none at all.

OTHER ASPECTS OF DIAGENESIS

The recrystallization and the state of preservation of the cal-
careous microfossils is not only related to depth but is subject to
strong changes within the sedimentary sequence at Site 768
(Table 1). Below the poorly preserved, recrystallized faunas of
Samples 124-768B-23H-1, 2-26 cm (2401.2 mbsf) to 124-768C-
9R-2, 126-128 cm (432.96 mbsf), samples with very well-pre-
served microfaunas occur (e.g., 124-768C-33R-6, 27-29 cm,
669.87 mbsf> This and the irregular distribution of dolomite
points to a differentiated diagenesis of the carbonates at Site 768.

DISCONFORMITIES AND REPARTITION OF
LITHIFIED CARBONATES

Figure 2 shows the depth distribution of the lithified carbonate
beds (see also Table 1) and the occurrence of the various types of
dolomite. Two intervals with closely spaced lithified beds under-
lie two disconformities. Few other indurated beds occur within
the remaining succession interbedded in clays and siliciclastic
turbidites.

The disconformities are defined by the evolution of the tur-
bidite systems and by biostratigraphic data (Betzler et al., this
volume). The latest Miocene disconformity may correspond to the
limit of a depositional sequence which is characterized by a slight
increase of the siliciclastic input within the overlying sediments.
The lower, late Miocene disconformity corresponds to a con-
densed section (NN1O).

RESULTS

At Site 768 three types of dolomite are differentiated:

1. Pore-filling dolomite in voids related to bioturbation (Dl).

Depth
Age (mt>>f)

o -r j •_- j •_- jv*J
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3
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HH$j Brown pelagic claystone

rpi-H Green claystone and siltstone

K?d-j Pelagic carbonates

Silty and sandy siliciclastic turbidites

Carbonate turbidites

Volcaniclastic turbidites

Figure 2. Sedimentary succession at Site 768 with sedimentary disconformities
(turbidite systems), positions of lithified carbonates, and sediment accumula-
tion rates. Items 1,2,3 refer to the different dolomite types (see text for further
explanation).

2. Dolomite arranged in cloudy patches that are partially re-
lated to recrystallized foraminifers (D2).

3. Large, disseminated dolomite rhomboeders (D3). Two in-
tervals with closely spaced, lithified carbonate layers containing
type 1 and 2 dolomite occur below sedimentary disconformities.

The dolomite content and crystal size of the dolomite at Site
768 do not increase with depth.
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Plate 1. 1. Section of lithified carbonate layer (Core 124-768B-25X-CC, 0-7 cm). White dots are foraminifers, bioturbation is represented by Chondrites and
Zoophycos. Scale bar: 1 cm. 2. Thin section photograph of Sample 124-768B-23H-1, 2-6 cm, with pore-fill dolomite and planktonic foraminifers. Scale bar: 0.5
mm. 3. SEM photograph of the same sample as in 2. Dolomite crystals have grown on the wall of a void (burrow). Note microsparite of the matrix at the upper
left. Scale bar: 20 µm. 4. Dolomite rhomboeder, Sample 124-768B-25X-CC (49-51 cm). Scale bar: 0.5 mm. 5. SEM photograph of the same sample with large
dolomite rhomboeder (approx. 25 µm in size) in a matrix of smaller crystals (5-10 µm in size). Scale bar: 20 µm.
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