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ABSTRACT

Serpentinites in a Tertiary subduction 
complex in the northern Dominican Repub-
lic contain low concentrations of incompat-
ible elements in bulk-rock compositions 
and high Mg in relict silicate minerals. The 
forsterite component in olivine ranges from 
89.0% to 90.8%, and the enstatite compo-
nent in orthopyroxene ranges from 89.4% to 
91.1%, suggesting that they are mantle perido-
tites. Two different protoliths are identifi ed 
for the serpentinites based on the bulk-rock 
compositions and spinel chemistry: abyssal 
peridotites and forearc mantle peridotites. 
Hydrated abyssal peridotites are volumi-
nous and occur in ophiolite complexes in the 
northern terranes (Puerto Plata Complex 
and the northern part of the Rio San Juan 
Complex) and in serpentinite mélanges in the 
central part of the Rio San Juan Complex. 
The serpentinite mélanges contain fragments 
of high-pressure–low-temperature rocks and 
are interpreted to be tectonic mélanges, rep-
resenting part of a serpentinite subduction 
channel. The serpentinites show moderate 
Al/Si weight ratios (0.026–0.081) in bulk 
rocks and moderate Cr# (atomic ratio of 
Cr/[Cr + Al] = 0.20–0.55) in spinel.

Hydrated forearc mantle peridotites occur 
along major strike-slip faults: the Camú fault 
zone, and the Septentrional fault zone. They 
show low bulk-rock Al/Si weight ratios (up to 
0.021), high concentration in Ir-group plati-
num group elements (13.1–24.6 ppb total), 
and high Cr# (0.48–0.67) in spinel. Raman 
spectroscopy and X-ray powder diffraction 
indicate that lizardite is the predominant 
serpentine species. The absence of antigo-
rite suggests that these serpentinites were 
derived from a shallow depth (<<35 km) in 
the mantle  wedge. Their occurrence along 
the major strike-slip fault zones suggests that 
the faults allowed these serpentinites to pro-

trude from the forearc mantle wedge during 
oblique transpressive collision of the Carib-
bean plate with the Bahamas Platform.

INTRODUCTION

Recent studies highlight the importance of 
serpentinites in subduction zones. Serpenti-
nites can contain up to 13 wt% H

2
O and may 

be stable at depths to 130 km (Wunder and 
Schreyer, 1997), making them an important 
host of water and fl uid-mobile elements in the 
mantle (Hattori and Guillot, 2003, 2007). The 
release of such water during the dehydration 
of serpentinites may trigger partial melting 
in the interior of mantle wedges (Hattori and 
Guillot, 2003). Therefore, serpentinites play 
a signifi cant role in recycling of elements in 
subduction zones (Hattori and Guillot, 2007). 
Furthermore, the volume change associated 
with this dehydration may be responsible for 
deep seismic activity in subduction zones 
(Dobson et al., 2002).

The origin of serpentinites in subduction 
complexes has been discussed extensively (e.g., 
Guillot et al., 2000; Ernst, 2004; Hattori and 
Guillot, 2007). There are three possible proto-
liths: (1) forearc mantle peridotites hydrated at 
the base of the mantle wedge by fl uids released 
from subducted slabs, including sediments, 
(2) abyssal peridotites hydrated at shallow 
depths near oceanic ridges and the seafl oor, and 
(3) hydrated ultramafi c cumulates (e.g., Hattori 
and Guillot, 2007). An understanding of the ori-
gin of serpentinites is important in evaluating the 
geodynamic evolution of subduction zones and 
the possible role of serpentinites in the re cycling 
of elements and the global mass balance.

Serpentinites are abundant in the northern 
Dominican Republic on Hispaniola (Fig. 1), 
where they belong to one of the largest exposed 
subduction complexes in the world. This paper 
presents the distribution, mineralogy, and the 
compositions of serpentinites in this accretionary 
complex, and we discuss their origins and the im-
plications for syn- and post-subduction processes.

GEOLOGICAL SETTING

Hispaniola is located on the northern margin 
of the Caribbean plate (Fig. 1). Until the mid-
Cretaceous , it had a location west of its current 
position, above the NE-dipping Farallon oceanic 
plate in the Pacifi c Ocean (Pindell et al., 2005). 
A major change in the geometry of the plates in 
the area took place in the mid-Cretaceous. This 
change involved migration of the arc from the 
Pacifi c to the Atlantic Ocean side, reversal of 
subduction polarity, and the divergence between 
North and South America, which was partly ac-
commodated by rifting at the proto–Caribbean 
Ridge (Meschede and Frisch, 1998; Pindell 
et al., 1988). The proto-Caribbean oceanic litho-
sphere produced at the ridge subducted beneath 
the NE-migrating Caribbean plate between the 
Late Cretaceous and the middle Eocene, until 
oblique collision of the Caribbean plate with the 
Bahamas Platform occurred (Goncalves et al., 
2000). This produced left-lateral strike-slip 
faults in northern Hispaniola: the Septentrional 
fault zone and the Camú fault zone (Mann 
et al., 1984; Goncalves et al., 2000; Fig. 2A). 
The Septentrional fault zone is still actively 
creat ing displacement along the fault with seis-
mic activity (e.g., Calais et al., 1998).

The northern Dominican Republic (NE mar-
gin of Hispaniola; Fig. 1) is mostly covered by 
sedimentary rocks ranging in age from Mio-
cene to Quaternary (Draper and Nagle, 1991). 
Only fi ve inliers expose rocks older than middle 
Eocene (Fig. 1), and these rocks are mostly 
subduction-related igneous rocks with minor 
limestones in basins formed during the collision 
with the Bahamas Platform. The area is in the 
1000-km-long Northern serpentinite mélange, 
which extends from Cuba to Hispaniola (Fig. 1; 
Lewis et al., 2006). In Cuba, serpentinites are 
intercalated with fossiliferous mudstones in sev-
eral locations, and some serpentinite outcrops 
are interpreted as mudfl ow and sedimentary 
breccia deposits (Lockwood, 1971). In north-
ern Dominican Republic, the occurrences of 
serpentinite blocks are reported in sedimentary 
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olistostrome (Nagle, 1966, cited in Lockwood, 
1971), but serpentinites with fossils have not 
been found. Therefore, we conclude that sedi-
mentary processes were not involved in the 
emplacement of these serpentinites in the study 
area in the Dominican Republic.

The study area contains three inliers (Fig. 2A), 
the Puerto Plata Complex, the Rio San Juan 
Complex, and the Pedro Garcia Complex. The 
Puerto Plata Complex consists of the Late Cre-
taceous to middle Eocene mafi c-ultramafi c 
igneous rocks and Paleocene–Eocene volcano-
sedimentary units. The mafi c-ultramafi c igneous 
rocks consist of variably brecciated and sheared 
serpentinite, tectonized peridotites, gabbro, and 
mafi c volcanic rocks; they are interpreted as an 
ophiolitic complex (Pindell and Draper, 1991). 
Sheeted diabasic dikes were not observed, but 
brecciated serpentinites commonly contain 
clasts of altered gabbro and gabbro dikes. The 
volcano-sedimentary unit contains crystal tuffs 
and sandy to pebbly turbiditic sedimentary 
rocks (Fig. 2C). Immature rocks contain clasts 
of limestone, serpentinites, and volcanic rocks. 
The Pedro Garcia Complex consists of arc igne-
ous rocks, including tuffs, amygdaloidal mafi c 
lava fl ows, and dikes with small felsic stocks 
(Lewis et al., 1990; Draper and Nagle, 1991). A 
preliminary whole-rock K-Ar age of 72 ± 7 Ma 
for a mafi c fl ow was reported by Bowin and 
Nagle, 1982, cited in Lewis et al. (1990).

The Rio San Juan Complex is composed of 
three parts (Fig. 2B): the Gaspar Hernandez 
serpentinites in the north, retrograded blue-
schists and eclogites in the central part, and the 
Cuaba Gneiss and the Rio Boba Gabbro to the 
south. The Gaspar Hernandez serpentinites are 
very similar to serpentinites in the Puerto Plata 
Complex in texture, mineralogy, and chemical 
composition. Therefore, these two serpentinites 
are referred to here as serpentinites from the 
“northern terranes” (Table 1). The central part 
of the Rio San Juan Complex is distinguished 
from the northern terranes because it is essen-
tially composed of high-pressure metamorphic 
rocks. These rocks are intruded by two serpen-
tinite mélanges, the Jagua Clara mélange and 
Arroyo  Sabana mélange (Fig. 2B); the two 
mélanges are very similar in appearance, tex-
ture, and mineralogy, and they are grouped 
here as the “serpentinite mélanges.” They are 
matrix-supported tectonic mélanges contain-
ing  meter-scale blocks of blueschists, eclogites , 
and metamorphosed felsic rocks aligned to 
a subvertical folia tion. The southern part of 
the Rio San Juan Complex is composed of the 
Cuaba  Gneiss, which is intruded by the Rio 
Boba Gabbro (Fig. 2B). The Cuaba Gneiss is 
made up of oceanic gabbros  metamorphosed 
under amphibolite facies conditions (Abbott  
et al., 2006). The Cuaba Gneiss contains retro-
graded eclogites, and lenses (100–500 m long) 

of serpentinites. Foliation wrapping around 
these lenses suggests that the serpentinites were 
emplaced during ductile defor ma tion of the 
Cuaba Gneiss. Furthermore, large (up to 2 m) 
serpentinite boulders occur together with boul-
ders of garnet peridotite and eclogite in the nar-
row (<6 m) and shallow (<30 cm) stream of Rio 
Cuevas. These serpentinite boulders only occur 
along the stream, and their large size and angu-
lar surface suggest that they come from proxi-
mal sources, although outcrops of serpentinite 
were not identifi ed due to dense vegetation and 
thick soil. Massive serpentinites occur near the 
intersection of the Septentrional fault zone and 
Bajabonico fault in the southern part of the Rio 
San Juan Complex (Figs. 2A and 2B).

The three groups of serpentinites in the study 
area are thus the northern terranes, tectonic 
mélanges, and exposures along major strike-
slip faults (Table 1). The second occurrence, 
mélange-related serpentinites, is clearly distin-
guished in the fi eld from the other occurrences 
because it contains tectonic fragments in the 
matrix of serpentinites, whereas the other two 
are massive in outcrops. Furthermore, all hand 
specimens of serpentinites are similar in ap-
pearance, with no clue as to their origin. Fault-
related serpentinites do not show foliations or 
fault-related fabrics. Therefore, classifi cation 
relied on geochemical data after considering 
sample distribution.
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Figure 1. Map of the Greater Antilles and the northeastern Caribbean plate margin (modifi ed from Dolan et al., 1998). The box indicates 
the study area (see Fig. 2).
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Sampling

Serpentinite samples were collected in the 
northern terranes (Table 1) in the Puerto Plata 
Complex (RD31, RD4, RD6a) and the Gaspar  
Hernandez serpentinites of the northern Rio 
San Juan Complex (RD8b) (Fig. 2). Samples 
from the tectonic mélanges in the central 
Rio San Juan Complex include two from the 
Arroyo  Sabana  mélange (RD87, RD89) and six 
from the Jagua Clara mélange (RD21a, RD91, 

RD94, RD6–50c, RD6–52a, RD6–54a) (Fig. 2). 
Samples of mélange serpentinites (Table 1) are 
matrix serpentinite free from fragments of blue-
schists and eclogites. In the southern part of the 
Rio San Juan Complex, near the Septentrional 
fault zone, fi ve serpentinite samples were col-
lected from large (~100 m) outcrops (RD34a, 
RD34c, RD68, RD6–36a, RD6–36c) in Lomá 
Quita Espuela. Three serpentinite boulders 
(>3 m in size) were sampled in the stream of 
Rio Cuevas (RD45, RD48, RD60) near the Sep-

tentrional fault zone (Fig. 2B). Samples of ser-
pentinites from fault zones (Table 1) were also 
collected along the Camú fault zone (RD9A, 
RD18b, RD6–80, RD6–81) (Fig. 2B). The out-
crops and their locations are described in the 
GSA Data Repository.1
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Figure 2. The locations of major strike-slip 
faults and inliers (dark areas) in the north-
ern Dominican Republic. Most strike-slip 
motion in the area has been concentrated 
along the Septentrional (SFZ) and Camú 
(CFZ) fault zones. Inliers expose pre–mid-
Eocene subduction-related rocks (modifi ed 
from Draper and Nagle, 1991), and the rest 
of the area is covered by late Eocene, Neo-
gene, and Quaternary sedimentary rocks. 
BF—Bajabonico fault, CFZ—Camú fault 
zone, PG—Pedro Garcia  Complex, PP—
Palma Picada Complex, PPC—Puerto Plata 
Complex, RSJC—Rio San Juan Complex. 
(B) Simplifi ed geology of the Rio San Juan 
Complex and (C) the Puerto Plata Com-
plex, with locations of samples. Open tri-
angles represent samples along the Camú 
fault zone; fi lled triangles represent samples  
in the northern terranes (Puerto Plata 
Complex and the Gaspar Hernandez  ser-
pentinites). Dark flat diamonds indicate 
serpentinites from tectonic mélanges  (Arroyo  
Sabana mélange, Jagua Clara Mélange ). 
Open circles represent serpentinites adja-
cent to the Septentrional fault zone near 
Lomá Quita Espuela (5 samples) and Rio 
Cuevas (3 samples). Symbols are consistent 
throughout this paper. Other units shown in 
the map are the late Rio Boba Gabbro intru-
sion and the Cuaba Gneiss. Map was modi-
fi ed from Mann et al. (1991); Lewis et al. 
(1990); Pindell  and Draper (1991); Draper 
and Nagle (1991); and Abbott et al. (2006). 
Note that Arroyo Sabana mélange occurs in 
two places, including a small wedge-shaped 
area in the northern terranes. Sampling lo-
cations in UTM coordinates are given in the 
GSA Data Repository (see text footnote 1). 
HP-LT—high-pressure–low-temperature.

1GSA Data Repository item 2009134, 1. descrip-
tion of outcrops and description of samples, is avail-
able at http://www.geosociety.org/pubs/ft2009.htm 
or by request to editing@geosociety.org.
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ANALYTICAL PROCEDURE

Mineral compositions were determined using  
a CAMEBAX MBX electron probe in the 
wavelength dispersive method. Counting times 
were 15 s per element, except for Fe (20 s) and 
Ni (40 s). A 15 kV accelerating voltage and a 
20 nA beam current were applied. The calibra-
tion used wollastonite (Si, Ca), synthetic spinel  
(Al), synthetic Cr

2
O

3
 (Cr), forsterite (Mg), 

synthetic MnTiO
3 
 (Mn, Ti), vanadium metal 

(V), albite (Na), fayalite (Fe in silicates), and 
synthetic Fe

2
O

2
 (Fe in oxides). Fe3+ contents of 

spinel  were calculated assuming a stoichiomet-
ric composition.

Major- and minor-element concentrations 
were determined using a Philips PW 2400 X-ray 
fl uorescent spectrometer at the University of 
Ottawa  after fusing bulk-rock powder with a 
fl ux composed of 78.5% Li

2
B

4
O

7
 and 21.5% 

LiBO
2
. Sulfur and Cu were determined using 

a VISTA-PRO inductively coupled plasma–
atomic emission spectrometer (ICP-AES) after 
digesting samples in aqua regia. Lead concentra-
tions were determined by HP 4500 inductively 
coupled  plasma–mass spectrometer at the Uni-
versity of Ottawa after digestion of samples with 
a HF-HNO

3
 mixture. Platinum group element 

(PGE) concentrations were determined by an 
isotopic-dilution technique using a mixed spike 
of 101Ru, 105Pd, 190Os, 191Ir, and 194Pt. The analyti-
cal procedure is essentially the same as that de-
scribed by Guillot et al. (2000) and Hattori and 
Guillot (2007). PGEs were preconcentrated in a 
Ni-sulfi de bead that was dissolved in 6 N HCl, and 
the fi ltrate was dissolved in concentrated HNO

3
 

before analysis with HP 4500 at the University 
of Ottawa. Blanks were 0.002–0.007 ng Ir/g 
fl ux, 0.002–0.006 ng Os/g fl ux, 0.07–16 ng Pt/g 
fl ux, 0.03–0.9 ng Pd/g fl ux, and 0.002–0.007 ng 
Ru/g fl ux. These values are negligible compared 
to amounts in the samples, and thus blank cor-
rections were not applied to the results.

Serpentine minerals were identifi ed using 
a micro-Raman spectrometer equipped with 
a Nd-YAG laser at a wavelength of 532 nm, 
which was focused to ~10 μm diameter on the 
specimen surface. A Phillips X’PERT X-ray dif-
fractometer was also used to verify the mineral-
ogy of bulk samples.

PETROLOGY OF SERPENTINITES

Serpentine Mineralogy and 
Mineral Assemblages

Serpentinites from the northern terranes and 
fault zones were completely hydrated, with high 
loss on ignition (LOI; ~13 wt%; Table 2), and 
they were composed of fi ne-grained lizardite 
and minor disseminated magnetite. Lizardite was 

pseudomorphic, retaining the shape of original 
olivine grains and showing hourglass texture. 
No antigorite was detected in Raman spectra 
and X-ray powder diffraction patterns (Figs. 3 
and 4). Several fault-zone samples from Lomá 
Quita Espuela contained fi ne-grained talc, 
blades of tremolite, and rare cummingtonite. 
Although the metamorphic grade was mostly 
greenschist facies, the mineral assemblage sug-
gests that an amphibolite facies condition was 
attained locally (e.g., Evans, 1977). Lizardite is 
known to be metastable under low amphibolite 
facies condition (Dungan, 1977).

Samples from the tectonic mélanges were also 
totally hydrated (~11% LOI; Table 2) and were 
composed of blades of antigorite and fi ne-grained 
magnetite (Fig. 3B). Antigorite blades were pene-
trative, overprinting the original textures of rocks 
and minerals. Rare pseudomorphic lizardite re-
placing olivine with hourglass texture occurred in 
mélange sample RD94, but such pseudo morphic 
lizardite was for the most part overprinted by 
penetrative blades of antigorite. The occurrence 
of chlorite, talc, tremolite (Fig. 4), and antigo-
rite in several samples suggests blueschist to 
amphibo lite facies conditions (e.g., Evans, 1977).

Chromian Spinel

Cr-spinel grains (1–3 mm) were mostly sub-
hedral to anhedral and were rimmed by mag-
netite and a mixture of magnetite and chlorite. 
The cores of spinel grains are interpreted to be 
primary, as they have similar compositions in 
individual samples (Table 3; Fig. 5). The cores 
of spinel grains from the northern terrane ser-
pentinites plot in the fi eld of abyssal peridotites 
(Fig. 5A; Table 3). The northern terrane samples 
RD4 and RD6a have low Cr# (= atomic ratio of 
Cr/[Cr + Al]; 0.20–0.40), whereas northern 
terrane  samples RD31 and RD8b have moder-
ate Cr# (~0.53) and higher YFe3+ (= atomic ratio 
of Fe3+/[Fe3+ + Cr + Al]; 0.04–0.11), similar to 
abyssal plagioclase peridotite (Fig. 5B).

The cores of spinel in fault-zone serpen-
tinites along the Camú fault zone have moder-
ately high Cr# (0.47–0.69) and XMg (= atomic 
ratio of Mg/[Mg + Fe2+]), between 0.62 and 
0.50, and they generally plot within the fi eld 
of forearc mantle peridotites (Table 3; Fig. 5). 
Furthermore, they have low YFe3+ contents 
(<0.04; Table 3; Fig. 5B).

The cores of spinel grains in fault-zone ser-
pentinites (RD34c, RD68, RD45, RD48, RD6–
36a) along the Septentrional fault zone contain 
low TiO

2
 (<0.21 wt%), low YFe3+ (0.03–0.10), 

and moderate Cr# (0.48–0.67). The composi-
tions are similar to those from the Camú fault 
zone, but they have low XMg (0.50–0.40) com-
pared to Camú fault zone spinel. Therefore, the 

spinel grains from fault-zone serpentinites show 
two different trends in the XMg versus Cr# dia-
gram (Fig. 5A). Furthermore, the values of YFe3+ 
in Septentrional fault zone spinels are slightly 
higher than those from the Camú fault zone.

Cr-spinel grains in serpentinites from tec-
tonic mélanges are all altered to ferritchromite 
or aggregates of fi ne-grained, Cr-bearing mag-
netite. Spinel grains in mélange samples RD89 
and RD94 contain relict Cr-spinel (<0.1 mm), 
but compositions vary greatly from one grain to 
another in one thin section, indicating that they 
have been altered. Therefore, these composi-
tions are not listed in this paper.

Olivine and Orthopyroxene

Olivine is commonly replaced by pseudomor-
phic lizardite showing hourglass textures and 
containing dissemination of fi ne-grained dusty 
magnetite. Primary olivine is only preserved in 
fault-zone sample RD68 and mélange samples 
RD6–52a and RD94. Olivine from fault-zone 
sample RD68 is slightly higher in Mg (Fo

90.8
) 

than olivine in mélange samples (Fo
89–90.1

) 
(Table 4). Orthopyroxene (1–2 mm) is replaced 
by pseudomorphic lizardite bastites. Primary 
orthopyroxene is found in only four samples 
(fault-zone samples RD18b, RD68, RD34, and 
mélange sample RD94). All have similar com-
positions characterized by high Mg (En

89.4 –91.1
) 

and low Al
2
O

3
 (<2.23 wt%; Table 4).

BULK-ROCK COMPOSITIONS

Major Elements

All samples from the study area have re-
fractory bulk-rock compositions with low 
contents of immobile incompatible elements, 
such as Al, Ti, and V (Table 2; Fig. 6). Most 
samples are high in immobile refractory ele-
ments, such as Ni (>2000 ppm) and Cr 
(>2200 ppm). Bulk-rock Mg# (= atomic ratio 
of Mg*100/[Mg + Fetotal]) is high, ranging be-
tween 88.0 and 91.0, and CaO is low (less than 
1 wt%) for most samples. Calcium is known 
to be mobile during seafl oor hydrothermal ac-
tivity because clinopyroxene is susceptible to 
alteration by saline fl uids (Allen and Seyfried, 
2003). However, low CaO content is likely a 
primary feature because the data are consistent 
with low Al

2
O

3
 and high Mg# and Cr contents. 

The bulk-rock compositions suggest that most 
samples were initially dunites or harzburgites. 
Mélange samples RD6–52a and RD6–54a are 
exceptions; they have high Ca (~3.0 wt%) and 
low bulk Mg# (86.7–87.2), suggesting that they 
were originally lherzolite. These samples still 
contain relatively low Al (<1.34 wt%) and high 
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Cr (>2400 ppm) compared to primitive mantle 
values (McDonough and Sun, 1995), suggesting 
that all samples are residual mantle peridotites 
after partial melting.

Bulk-rock compositions suggest that the 
proto liths for serpentinite samples from the fault 
zones are more refractory than those for sam-
ples from tectonic mélanges and the northern 
terranes. Fault-zone serpentinite samples have 
higher MgO (average 37.5 wt%) and lower Al

2
O

3
 

(<0.75 wt%) than the other two types of serpen-
tinites (average 36.1 wt% MgO and 1.0–3.0 wt% 
Al

2
O

3
). Fault-zone serpentinites show a vertical 

array at low Al/Si, within the fi eld of forearc 
mantle peridotites in terms of Al/Si versus Mg/Si 
weight ratios (Hattori and Guillot, 2007; Fig. 7), 
whereas serpentinite samples from the tectonic 
mélanges and the northern terranes plot in the 
fi eld of abyssal peridotites (Fig. 7).

Platinum Group Elements

Iridium-group PGEs (Ir, Os, and Ru) remain 
in the mantle during partial melting, whereas 
Pd-group PGEs (Pt, Pd, and Rh) partition to 
the melt (e.g., Brenan et al., 2005). All samples, 

with the exception of tectonic mélange sample 
RD94, have fl at to negatively sloped primi-
tive mantle–normalized spectra (Fig. 8). The 
data confi rm that they are all mantle residues. 
The slightly high contents of Pd-group PGEs 
in some samples may be due to their mobility 
in aqueous fl uids (Hinchey and Hattori, 2005; 
Hattori and Cameron, 2004). Tectonic mélange 
sample RD94 contains exceptionally high Pt 
and Pd, which may be related to late veinlets of 
tremolite and chlorite.

Ir-group PGE concentrations for samples 
from the two fault zones are higher than 
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A  RD34c—lizardite B  RD91—antigorite

C

Figure 3. Photomicrographs of serpentinites under crossed polars. Scale bars are 0.3 mm. (A) Foliated fl aky lizardite in sample RD34c. 
(B) Well-crystallized blades of antigorite in an antigorite-rich matrix in sample RD91. (C) Micro-Raman spectra from fl aky lizardite 
(sample  RD34c) and large blades of antigorite (sample RD91), for Raman shifts between 300 cm–1 and 1200 cm–1 (Si-O and Mg-O bonds) 
and between 3500 cm–1 and 3900 cm–1 (OH bonds). Spectra of RD34c between 300 cm–1 and 1200 cm–1 are affected by background radiation. 
A frequency-doubled Nd-YAG laser (532 nm, 50 mW) was focused to an area of 10 μm in diameter on the surface of a sample. Reference 
data for Raman spectra of serpentine minerals are from Rinaudo et al. (2003), Auzende et al. (2004), and Groppo et al. (2006).
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primitive  mantle values (Fig. 8A). High Ir-group 
PGE values, along with low Cu, are consistent 
with the highly refractory nature of these ser-
pentinites. Samples from the northern terranes 
plot very close to primitive mantle values, sug-
gesting that they are mantle residues that under-
went minor degrees of partial melting (Fig. 8B). 
Samples from the tectonic mélanges show the 
fractionated PGE patterns, with low contents of 
Pd-group PGEs (Fig. 8B).

DISCUSSION

Origins of the Serpentinites

The geochemical data of this study indicate 
that serpentinites from the tectonic mélanges 
and the northern terranes are hydrated abyssal 
peridotites, whereas serpentinites along the fault 
zones were originally forearc mantle perido-
tites (Fig. 7). High values of Cr# for spinel also 
support highly refractory protoliths for serpen-
tinites along the strike-slip fault zones, since 
Cr# of spinel increases with increasing degrees 
of partial melting (e.g., Dick and Bullen, 1984).

Spinels in fault-zone samples RD6–81 and 
RD18b have relatively high Cr#, suggesting 
that the protoliths for these serpentinites may be 
either  refractory abyssal peridotites or relatively 
fertile forearc mantle peridotites (Fig. 5A). The 
former possibility, refractory abyssal peridotite 
origin, is not likely because refractory abyssal 
peridotites form at fast-spreading ridges, such as 
the East Pacifi c Rise (Niu and Hekinan, 1997). 
Abyssal peridotites formed at slow-spreading 
ridges commonly contain spinel with low Cr#, 
i.e., <0.40 (Michael and Bonatti, 1985). The 
proto-Caribbean lithosphere was produced at 
the proto–Caribbean Ridge, which had an ultra-
slow spreading rate between 0.5 and 2 cm/a 
(Meschede and Frisch, 1998). Therefore, spinel 
grains in the abyssal peridotites of the proto–
Caribbean  plate likely contain very low Cr#. 
These spinel grains observed in our fault-zone 
serpentinite samples are interpreted to be forearc 
mantle origin. In addition, the proposed inter-
pretation, a forearc mantle origin for these fault-
zone serpentinites, is further supported by high 
Ir-group PGE contents (Fig. 8) and low Al/Si 
ratios of their bulk-rock compositions (Fig. 7).

Cr-spinel grains in samples from the north-
ern terranes plot in the abyssal peridotite fi eld 
(Fig. 5). Among them, spinel from northern 
terrane samples RD8b and RD31 shows rela-
tively high Cr# (~0.6) and YFe3+ (~0.1), and 
they are interpreted to be abyssal plagioclase 
peridotites because of relatively high Al

2
O

3
 (1.6 

and 1.44 wt%; Table 2). Plagioclase peridotites 
constitute ~30 vol% of abyssal peridotites on 
the seafl oor (Dick and Bullen, 1984); however, 
plagio clase was not identifi ed in our samples. 

Considering the very low Ca and Na in our sam-
ples, the original amount of plagioclase was low 
and was altered during serpentinization.

Serpentinites associated with late strike-
slip fault zones in our samples are similar in 
composition to serpentinites along the Puerto 
Rico Trench (Bowin et al., 1966) and the Zaza 
fault zone in Cuba (Hattori and Guillot, 2007) 
(Fig. 7). Spinel grains in these samples also 
show similar Cr# (~0.47–0.69 for fault zone 
samples, ~0.55 for the Puerto Rico Trench and 
~0.56 for Cuba). The latter two are also consid-
ered to have originated from the forearc mantle 
wedge (Bowin et al., 1966; Hattori and Guillot, 
2007). The similarities in compositions are con-
sistent with their common formation in the same 
subduction system.

These forearc mantle serpentinites from the 
northern margin of the Caribbean plate have 
relatively low Mg/Si ratios in bulk-rock com-
position (Fig. 7) and moder ate Cr# in spinel 
compared to the Mariana forearc serpentinites 
(Cr# up to 0.82; Fig. 5; Ishii et al., 1992) and 
in Ladakh, western Himalayas (Cr# up to 0.84; 
Guillot et al., 2001). The data suggest that the 
northern Caribbean mantle wedge was rela-
tively fertile compared to those of other well-
documented mature subduction zones. The 
relatively fertile nature of the forearc peridotites 
may refl ect the short-lived nature of the subduc-
tion zone and the small volume of arc igneous 

rocks produced compared to the two other well-
studied sites. Subduction in Hispaniola lasted 
less than 50 Ma (Pindell et al., 1988), whereas 
subduction in the western Pacifi c has been in op-
eration for more than 200 Ma, and subduction in 
the western Himalayas has been in operation for 
over 150 Ma. The latter subduction zones have 
produced large quantities of arc igneous rocks in 
Japan and the southern margin of Eurasia.

Hydrated Abyssal Peridotites Associated 
with High-Pressure Rocks

Abundant peridotites were likely exposed to 
seawater on and near the seafl oor of the proto–
Caribbean Sea as the oceanic lithosphere formed 
at a slow-spreading ridge, similar to Atlantic 
Ocean lithosphere (e.g., Cannat et al., 1995). Ser-
pentinites in the northern terranes and tectonic 
mélanges originated from abyssal peridotites 
of the proto-Caribbean lithosphere, and this in-
terpretation is consistent with abundant oceanic 
metabasites and metagabbros in the area (Pindell 
and Draper, 1991; Draper and Nagle, 1991).

In the tectonic mélanges, blades of antigo-
rite overprint lizardite, which suggests that the 
serpentinites underwent metamorphism under 
blueschist facies conditions (O’Hanley, 1996; 
Auzende et al., 2002). Antigorite is the predomi-
nant serpentine species in high-pressure tectonic 
mélanges worldwide (e.g., O’Hanley, 1996), 
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since it is stable at a wide temperature range up 
to 700 °C (e.g., Wunder and Schreyer, 1997; 
Evans , 2004). Furthermore, local amphiboliti-
zation in the central Rio San Juan Complex is 
not only recorded in serpentinites but also in 
eclogite  fragments from the tectonic mélanges 
(Krebs et al., 2008). This evidence suggests that 
these serpentinites and the high-pressure frag-
ments in serpentinite mélanges likely have simi-
lar thermal histories.

Krebs et al. (2008) suggested that the mélanges  
represent a serpentinite-rich subduction channel 
based on pressure-temperature paths of eclogites 
and blueschists in the mélanges of the Domini-
can Republic. Our data show that this subduction 
channel is mostly composed of hydrated abyssal 
peridotites of the proto-Caribbean lithosphere 
produced at a slow-spreading ridge. Oceanic 
plates produced at slow-spreading ridges expose 
a large part of abyssal peridotites to seawater at 
and near the seafl oor, resulting in the produc-
tion of abundant serpentinites. Subduction of 
such an oceanic plate appears to result in a wide 
serpentinite subduction channel, as has been ob-
served in high-pressure mélanges in the western 
Alps (Schwartz et al., 2001; Hattori and Guillot , 
2007). This is consistent with the numerical 
model of Gorczyk et al. (2007), which suggests 
that a wide serpentinite channel will be devel-
oped in an oceanic subduction zone where abun-
dant hydrated abyssal peridotites are subducted. 
The serpentinite channel would incorporate 

high-pressure rocks from underlying subduct-
ing slabs, and fragments of these rocks are then 
exhumed within the channel, as observed in the 
mélange units in our study area. This result high-
lights the importance of hydrated abyssal perido-
tites in the exhumation of high-pressure rocks in 
oceanic subduction systems.

The numerical model of Gorczyk et al. (2007) 
shows that a serpentinite subduction chan-
nel may also incorporate overlying hydrated 
forearc mantle peridotites. It is therefore pos-
sible that hydrated forearc mantle serpentinites 
are included as fragments in the serpentinite 
mélanges, but the identifi cation and sampling 
of such serpentinites of forearc mantle origin 
would be very diffi cult in the matrix of volumi-
nous serpentinites of abyssal peridotite origin. 
The two different origins of serpentinites would 
appear very similar in the fi eld.

In contrast, serpentinites in the northern 
terranes are dominated by low-temperature 
lizardite and magnetite, and they contain well-
preserved grains of primary Cr-spinel, suggest-
ing that these abyssal peridotites were buried to, 
at most, lower greenschist conditions.

Hydration of Forearc Peridotites at 
Shallow Depths

Antigorite is commonly associated with 
high-pressure rocks exhumed from the mantle 
(e.g., O’Hanley, 1996; Auzende et al., 2002), 

but lizardite and chrysotile have been reported 
as the major constituents of several samples in 
the Mariana forearc mantle serpentinites (Ohara 
and Ishii, 1998; D’Antonio and Kristensen, 
2004), as they form at depths of 25–30 km (e.g., 
Fryer et al., 1999) and at temperatures <300 °C 
(Benton et al., 2001). Hydration of forearc 
mantle  peridotites at shallow depths, <25 km, is 
also suggested in the western Himalayas, based 
on the presence of As(V) in forearc mantle ser-
pentinites (Hattori et al., 2005).

In our study area, lizardite is the dominant 
species of serpentinites along fault zones. 
Assum ing a geothermal gradient of ~8 °C/km 
in this subduction zone (Zack et al., 2004; 
 Escuder-Viruete and Pérez-Estaún, 2006) and 
lizardite stability up to 300 °C (O’Hanley 1996; 
Evans, 2004), the maximum depth is 35 km. 
Considering that peridotites are hydrated in the 
forearc at shallow depths far above the subduc-
tion plate, these peridotites likely originated 
from the forearc mantle at depths much shal-
lower than 35 km.

Different Forearc Sources for 
Septentrional Fault Zone and 
Camú Fault Zone Serpentinites

Cr-spinels from serpentinites along the Sep-
tentrional fault zone have lower XMg values 
than spinels from the Camú fault zone for a 
given Cr# (Fig. 5A). Spinel XMg is controlled 

TABLE 3. COMPOSITIONS OF SELECTED CR-SPINEL GRAINS IN SERPENTINITES 
luafúmaCsenarretnrehtroN:ytilacoL enoztluaflanoirtnetpeSenozt

Sample: RD4 RD6a RD8b RD31 RD9a RD18b RD6-80 RD6-81 RD45 RD48 RD34c RD68 RD6-36a
SiO2 (wt%) <0.01 0.06 0.07 0.04 0.05 0.04 0.02 0.01 0.01 <0.02 <0.02 <0.02 <0.02
Al2O3 50.28 34.91 23.18 24.07 23.07 27.42 15.84 29.62 16.04 19.03 23.24 27.93 20.62
TiO2 0.07 0.09 0.27 0.01 0.04 0.07 0.06 0.06 0.07 0.21 0.08 0.04 0.11
V2O3 n.a. 0.17 0.25 0.25 0.25 0.23 0.25 0.18 0.27 0.22 0.28 0.28 n.a.
Cr2O3 18.64 33.22 37.77 43.18 45.69 40.76 52.68 38.39 46.99 44.89 40.31 38.65 42.18
Fe2O3

* 0.96 2.03 9.15 3.65 1.92 2.32 2.67 3.24 7.05 5.49 5.69 2.25 6.48
FeO* 13.27 14.01 17.77 17.36 17.16 16.14 18.33 15.21 21.45 20.47 19.50 19.07 20.51
MgO 17.34 15.31 11.68 12.04 12.06 13.12 10.59 14.08 8.22 9.01 9.93 10.77 9.09
MnO 0.07 0.07 0.24 0.13 0.08 0.14 0.09 0.09 0.27 0.30 0.28 0.29 0.23
NiO 0.29 0.09 0.1 0.1 0.10 0.06 0.03 0.11 0.04 n.a. 0.10 n.a. 0.12
ZnO 0.27 0.16 0.19 0.24 0.21 0.26 0.22 0.22 0.67 0.80 0.77 0.68 0.53
CaO 0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 <0.01 0.03 <0.01 0.03
Sum 101.20 100.12 100.67 101.07 100.63 100.57 100.79 101.22 101.09 100.42 100.21 99.97 99.90
O = 32 
Si4+ – 0.013 0.018 0.010 0.013 0.010 0.005 0.003 0.003 0.000 0.000 0.000 0.000
Al3+ 12.673 9.496 6.743 6.923 6.681 7.755 4.769 8.218 4.901 5.739 6.859 8.045 6.203
Ti4+ 0.011 0.016 0.050 0.002 0.007 0.013 0.012 0.011 0.013 0.039 0.014 0.008 0.021
V3+ n.a. 0.032 0.049 0.048 0.048 0.045 0.050 0.034 0.057 0.044 0.056 0.056 n.a.
Cr3+ 3.152 6.063 7.371 8.333 8.876 7.735 10.637 7.146 9.630 9.081 7.981 7.470 8.513
Fe3+ 0.154 0.353 1.700 0.670 0.355 0.419 0.513 0.574 1.375 1.057 1.072 0.413 1.245
Fe2+ 2.373 2.704 3.667 3.544 3.527 3.240 3.915 2.995 4.651 4.382 4.084 3.899 4.378
Mg2+ 5.529 5.266 4.296 4.379 4.416 4.693 4.030 4.940 3.175 3.438 3.706 3.924 3.460
Mn2+ 0.013 0.014 0.051 0.028 0.017 0.029 0.018 0.018 0.058 0.066 0.059 0.060 0.051
Ni2+ 0.050 0.016 0.021 0.020 0.021 0.011 0.006 0.020 0.009 0.000 0.020 0.000 0.024
Zn2+ 0.042 0.027 0.034 0.044 0.038 0.046 0.041 0.038 0.129 0.152 0.142 0.123 0.099
Ca2+ 0.002 0.000 0.000 0.000 0.000 0.004 0.003 0.003 0.002 0.001 0.007 0.004 0.007
Sum 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.00 24.003 23.999 24.000 24.002 24.001
Cr# 0.199 0.390 0.522 0.546 0.571 0.499 0.690 0.465 0.663 0.613 0.538 0.481 0.578
YFe3+ 0.010 0.022 0.108 0.042 0.022 0.026 0.032 0.036 0.086 0.067 0.067 0.026 0.078
XMg 0.700 0.661 0.539 0.553 0.556 0.592 0.507 0.623 0.406 0.440 0.476 0.502 0.441

*FeO and Fe2O3 contents of spinel were calculated assuming a stoichiometric composition; n.a.—not analyzed. See the definition of Cr#, YFe3+ and XMg in the footnote 
of Table 1. 
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by Mg/(Mg + Fe) in the rocks and temperature. 
In an environment with similar compositions of 
olivine, lower XMg values in Cr-spinel are due 
to lower equilibrium temperatures with olivine 
at subsolidus conditions (e.g., Evans and Frost, 
1975; Wang et al., 2008), caused by cooling of 
the forearc mantle near the slab interface due 
to input of slab-derived fl uids (Ohara and Ishii, 
1998; Okamura et al., 2006). Olivine grains are 

only preserved in one sample along the Septen-
trional fault zone and are no longer present in 
samples along the Camú fault zone, but ortho-
pyroxene is still present in several samples from 
the two zones, and they have similar Mg# values 
(Table 1). Assuming that the modal proportions 
of Cr-spinel are similar in the forearc mantle, we 
interpret the lower XMg of Septentrional fault 

zone serpentinites to likely record cooler temper-
atures than the Camú fault zone before pervasive 
serpentinization. The proposed interpretation is 
consistent with higher Fe3+ in spinel and higher 
Pb contents in serpentinites from the Septentri-
onal fault zone than from the Camú fault zone.

Spinel in Septentrional fault zone serpen-
tinites contains higher YFe3+ than spinel in the 
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Figure 5. The composition of spinel cores 
from serpentinites. Each point represents 
the composition of the core of one grain. 
The fi elds of abyssal peridotite include both 
abyssal spinel peridotite and abyssal plagio-
clase peridotite (Dick and Bullen, 1984). The 
forearc mantle peridotite fi eld is defi ned by 
Cr-spinel data from serpentinized perido-
tites exhumed in the Mariana forearc (Ishii 
et al., 1992). (A) Plot of Cr# versus XMg of 
Cr-spinels. Samples RD31 and RD8b plot 
in the fi eld of abyssal plagioclase peridotite 
(Dick and Bullen, 1984). Note the differ-
ent trends for Septentrional fault zone and 
Camú fault zone serpentinites in the forearc 
mantle peridotite field. (B) Plot of YFe3+ 
versus XMg of Cr-spinels (MF Harz—
Mariana forearc harzburgite; MF Dun—
Mariana forearc dunite; Ishii et al., 1992). 
Cr-spinels in serpentinites from the two 
strike-slip fault zones are similar to those of 
forearc mantle peridotites.

TABLE 4. COMPOSITIONS OF SELECTED SILICATE MINERALS
enexorypohtrOenivilO

Locality: Mélange* SFZ Locality: CFZ SFZ Mélange* 
Sample: RD6-52a RD94 RD68 Sample: RD18B RD68 RD34a RD94 
SiO2 (wt%) 40.41 41.45 41.72 SiO2 (wt%) 57.14 57.22 57.03 57.48 
Al2O3 <0.02 <0.02 <0.02 Al2O3 2.23 1.67 1.45 1.72 
MgO 48.06 49.05 51.22 MgO 34.42 34.92 34.34 34.29 
FeO 10.64 9.61 9.27 FeO 5.75 5.74 6.87 6.75 
CaO <0.02 0.03 <0.02 CaO 0.79 0.26 0.3 0.2
Cr2O3 <0.02 n.a. 0.01 Cr2O3 0.66 0.4 0.39 0.08 
MnO 0.21 0.11 0.21 MnO 0.15 0.15 0.19 0.14 
TiO2 0.01 n.a. n.a. TiO2 0.02 0.04 0.02 0.08 
NiO 0.34 0.5 n.a. NiO <0.02 0.04 <0.02 n.a.

Na2O <0.02 0.01 <0.02 <0.01 
Sum 99.67 100.75 102.43 Sum 101.16 100.45 100.59 100.75 
O = 4 O = 6
Si4+ 0.999 1.007 0.995 Si4+ 1.947 1.959 1.961 1.967 
Al3+ 0.000 0.000 0.000 Al3+ 0.089 0.051 0.059 0.069 
Mg2+ 1.771 1.777 1.821 Mg2+ 1.748 1.782 1.760 1.749 
Fe2+ 0.220 0.195 0.185 Fe2+ 0.164 0.164 0.198 0.193 
Ca2+ 0.000 0.001 0.000 Ca2+ 0.029 0.011 0.011 0.007 
Cr3+ 0.000 n.a. 0.000 Cr3+ 0.018 0.026 0.010 0.002 
Mn2+ 0.004 0.002 0.004 Mn2+ 0.004 0.004 0.006 0.004 
Ti4+ 0.000 n.a. n.a. Ti4+ 0.001 0.001 0.001 0.002 
Ni2+ 0.007 0.010 n.a. Ni2+ 0.000 0.001 0.000 0.00
Sum 3.001 2.992 3.005 Na+ 0.000 0.001 0.000 0.001 
Fo 89.0 90.1 90.8 Sum 4.000 4.000 4.006 3.994 
    Mg#† 0.914 0.916 0.899 0.901 
    En 90.1 91.1 89.4 89.7
    Fs 8.4 8.4 10.1 9.9
    Wo 1.5 0.6 0.6 0.4

Note: n.a.—not analyzed; SFZ—Septentrional fault zone; CFZ—Camú fault zone. 
   *Mélanges in central Rio San Juan Complex. 

†Mg# = atomic ratio of Mg/(Mg + Fe).   
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Camú fault zone (Fig. 5B). High YFe3+ values 
refl ect high fO

2
, suggesting that the peridotites 

from the Septentrional fault zone probably were 
exposed to large amounts of slab-derived fl uids. 
Furthermore, Pb is a well-known fl uid-mobile 
element in subduction zones (e.g., Hofmann 
et al., 1986), it is very soluble in aqueous fl uids 

at low temperatures, <100 °C, and it is enriched 
in serpentinites at the base of mantle wedges 
at shallow depths (Hattori and Guillot, 2003, 
2007). Serpentinites from the Septentrional 
fault zone are much higher in Pb (0.68–2.9 ppm) 
than serpentinites from the Camú fault zone 
(0.04–0.13 ppm).

These differences in composition can be ex-
plained by different locations within the forearc 
mantle. The protoliths of Septentrional fault 
zone serpentinites appear to have been rela-
tively closer to the slab compared to those of 
Camú fault zone serpentinites, which is con-
sistent with both lower temperatures of equili-
bration and an exposure to larger amounts of 
slab-derived fl uids than the serpentinites along 
the Camú fault zone.

Protrusion of Forearc Serpentinites 
along Strike-Slip Fault Zones

The spatial association of mantle-wedge 
serpentinites with strike-slip fault zones sug-
gests that these serpentinites protruded upward 
from the base of the forearc mantle along major 
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peridotites during partial melting is shown with a thick gray arrow originating from the 
primitive mantle values (McDonough and Sun, 1995). Among Mg, Al, and Si, Al is preferen-
tially incorporated into a melt during partial melting, as documented by high Al of magmas 
compared to peridotites. Therefore, Al contents are lowered in the residue during partial 
melting, which results in low Al/Si in mantle peridotites. After substantial reduction of 
Al/Si in the residual mantle peridotites, Mg/Si ratios increase because Si is less compatible 
with mantle minerals than Mg. This is consistent with higher MgO contents in the depleted 
mantle composition compared to that of the primitive mantle (Workman and Hart, 2005). 
These bulk compositional changes, decrease in Al/Si and increase in Mg/Si, correspond to 
changes in mineralogy and mineral chemistry in the residual mantle peridotites. Aluminum 
contents decrease and Mg increases in residual phases (e.g., Wang et al., 2008; Arai and 
Ishimaru, 2008), and the abundance of pyroxenes in residual peridotites decreases during 
partial melting to form harzburgite and eventually dunite (e.g., Kubo, 2002). The ratio of 
Mg/Si increases because olivine has higher ratios of Mg/Si than orthopyroxene and because 
Mg contents of olivine increase in the residue during partial melting. For example, Fo 92 
has a Mg/Si ratio of ~1.55 and very low Al/Si, <0.001. Melt has high Al/Si, outside the range 
of the diagram. For example, Al/Si ratios for normal mid-ocean-ridge (MORB) are greater 
than 0.38, and Mg/Si ratios are greater than 0.25 (e.g., Workman and Hart, 2005). There-
fore, the arrow depicted with “melt” in the lower right of the diagram shows the direction 
to the compositions of melt. All our samples from the northern Dominican Republic plot as 
mantle residues, but serpentinites from the two strike-slip faults are highly depleted and 
plot in the fi eld of forearc mantle peridotites and are similar in composition to the forearc 
mantle serpentinites along the Zaza fault zone in Cuba (Hattori and Guillot, 2007) and 
Puerto Rico Trench serpentinites (Bowin et al., 1966). Samples from the tectonic mélanges 
and the northern terranes (RD6a, RD31, RD4, and RD8b) have compositions similar to 
abyssal peridotite. Data from the Mariana forearc are from Ishii et al. (1992), Yamamoto 
et al. (1992), and Parkinson and Pearce (1998). Primitive mantle values were taken from 
McDonough and Sun (1995).
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Figure 8. Primitive mantle–normalized val-
ues of platinum group elements (PGEs), Ni, 
and Cu in serpentinites from the northern 
subduction complex of the Dominican Re-
public. Elements are placed in order of de-
creasing compatibility. PGE values for the 
primitive mantle are 0.00725 times those of 
carbonaceous chondrites (CI) (McDonough 
and Sun, 1995): 3.55 ppb Os, 3.30 ppb Ir, 
5.18 ppb Ru, 7.32 ppb Pt, and 3.99 ppb Pd. In 
general, the high content in Ir-group PGEs 
suggests that serpentinites were initially 
mantle residues. (A) Data from the two fault 
zones. (B) Data from the tectonic mélanges  
and the northern terranes. RSJC—Rio San 
Juan Complex.
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fault zones. The Septentrional fault zone and 
Camú fault zone trend between 090° and 110° 
and crosscut the original geometry of the NW-
trending subduction zone (Mann et al., 1991). 
The faults cut the once continuous Puerto Plata 
Complex and Rio San Juan Complex and jux-
tapose the Pedro Garcia arc terrane against 
low-grade oceanic rocks of the Puerto Plata 
Complex (Figs. 2, 9, and 10). More importantly, 
these oblique fault zones in the study area cut 
both accretionary and arc terranes, which al-
lowed them to tap hydrated peridotites in the 
forearc mantle (Fig. 9). In addition, foliation 
in the Cuaba Gneiss wraps around serpentinite 
lenses, which suggests that the protrusion of 
serpentinites occurred during ductile strike-slip 
faulting of the Cuaba Gneiss.

Serpentinites are common along strike-slip 
fault zones in many other oceanic subduction 
zones. Numerous serpentinites are reported 
along the San Andreas fault (Irwin and Barnes, 
1975; Page et al., 1998; Moore and Rymer, 
2007) and major strike-slip faults in Guatemala 
(Harlow et al., 2004). Williams et al. (2006) re-
ported a large ultramafi c body that protruded 
along a major suture zone formed by strike-
slip faulting in the Southwest Pacifi c near New 
Zealand. We envision a similar scenario for 
serpentinites along major faults in the northern 
Dominican  Republic, where strike-slip fault 
zones and serpentinite protrusions were gener-
ated in response to syncollisional transpression.

The spatial association of serpentinite bodies 
along the Septentrional fault zone with garnet 
peridotites and high-pressure rocks along Rio 
Cuevas suggests that the protrusion of forearc 
serpentinites along these fault zones occurred 
contemporaneous with the late stages of exhu-
mation of metamorphic rocks during collision. 
Buoyant serpentinites in the fault zone may also 
have facilitated the exhumation of the high-
pressure and ultrahigh-pressure rocks. Goncalves 
et al. (2000) suggested that conjugate NW-SE 
extension developed in the northern Dominican 
Republic under an E-W transtensive condition 
during the collision of the Caribbean plate with 
the Bahamas Platform, and that this transtensive 
condition may have facilitated the exhumation 
of high-pressure rocks. If so, this local extension 
regime likely contributed to the protrusion of 
serpentinites. Serpentinite diapirs in the active 
Mariana forearc are also interpreted to be pri-
marily located along normal faults developed in 
an extensional regime (e.g., Fryer et al., 1999).

The mineralogy of the serpentinites in the 
northern Dominican Republic is very similar to 
serpentinites found along the San Andreas fault 
(Page et al., 1998), where strike-slip movement 
is greatly enhanced by minor talc in the serpen-
tinites (Moore and Rymer, 2007). The strike-

slip displacements in the northern Dominican  
Republic are greater than 60 km along the 
Camú fault zone (Pindell and Draper, 1991; 
Draper and Nagle, 1991) and over 200 km 
along the Septentrional fault zone (Mann et al., 
1984; Draper and Nagle, 1991). The movement 
along strike of the Septentrional fault zone is 
estimated to be 6–12 mm/a (Prentice et al., 
2003). There is seismic activity along the ex-
tension of these faults beneath the seafl oor, but 
there is no signifi cant seismic activity along 
these faults on land (http://neic.usgs.gov/neis/
epic). It is therefore possible that talc-bearing 
forearc mantle serpentinites that protruded 
along these faults aid the aseismic slip of these 
large strike-slip faults.

CONCLUSIONS

Two types of serpentinite are recognized in 
the Tertiary subduction complex of northern 
Dominican Republic: hydrated abyssal perido-
tites and forearc mantle wedge peridotites. 
Abyssal peridotites occur in high-pressure and 

low-temperature serpentinite tectonic mélanges  
and low-grade serpentinite terranes. The 
occurrence of voluminous hydrated abys-
sal perido tites suggests that they were abun-
dant on and near the seafl oor in the subducted 
proto-Caribbean  slab, which is consistent with 
the formation of the proto-Caribbean oceanic 
lithosphere at a slow-spreading ridge. Tectonic 
mélanges  containing clasts of high-pressure 
rocks likely represent a subduction channel 
developed along the subduction plane of proto-
Caribbean oceanic lithosphere and the overly-
ing forearc mantle wedge; our results suggest 
that oceanic serpentinites contribute to the ex-
humation of high-pressure rocks.

Hydrated forearc mantle wedge peridotites 
occur along major strike-slip fault zones that 
formed during the collision of the Caribbean 
plate with the Bahamas Platform. Forearc ser-
pentinites were hydrated at the base of the 
mantle wedge at shallow depths (much less 
than 35 km). Their association with late strike-
slip faults indicates that serpentinites protruded 
from the mantle wedge to the surface along the 
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Figure 9. Schematic oblique cross section along the northern Caribbean plate margin in the 
northern Dominican Republic during the middle Eocene, shortly before the collision with 
the Bahama Platform, and thus before the development of major strike-slip fault zones. 
During subduction, hydrated abyssal peridotites formed a serpentinite subduction channel 
and were exhumed together with blueschists and eclogites (Krebs et al., 2008). Slab-derived 
fl uids hydrated the base of the forearc mantle wedge, forming a layer of serpentinites. The 
strike-slip fault zones were developed during the collision of the Caribbean plate with the 
Bahamas Platform, and they obliquely cut the original trend of the subduction complex 
(Mann et al., 1991). This allowed the fault zones to tap the serpentinized base of the mantle 
wedge for their protrusion. CFZ—Camú fault zone; SFZ— Septentrional fault zone.
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Septentrional fault zone and Camú fault zone. 
Since serpentinites occur along major faults 
in many subduction zones, the protrusion of 
 mantle-wedge serpentinites may be a common 
process at convergent margins, and such rocks 
may be responsible for aseismic movement 
along major strike-slip faults.
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