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Abstract

Hydrothermal vent incidence was once thought to be proportional to the spreading rate of the mid-ocean ridges
(MORs). However, more and more studies have shown that the ultraslow-spreading ridges (e.g., Southwest Indian
Ridge (SWIR)) have a relatively higher incidence of hydrothermal venting fields. The Qiaoyue Seamount (52.1°E)
is located at the southern side of segment #25 of the SWIR, to the west of the Gallieni transform fault. The Chinese
Dayang cruises conducted eight preliminary deep-towed surveys of hydrothermal activity in the area during 2009
and 2018. Here, through comprehensive analyses of the video and photos obtained by the deep-towed platforms,
rock samples, and water column turbidity anomalies, a high-temperature, ultramafic-hosted hydrothermal
system is predicted on the northern flank of the Qiaoyue Seamount. We propose that this hydrothermal system is
most likely to be driven by gabboric intrusions. Efficient hydrothermal circulation channels appear against a

backdrop of high rock permeability related to the detachment fault.

Key words: Southwest Indian Ridge, Qiaoyue Seamount, hydrothermal activity, detachment fault

Citation: Huang Yongjin, Tao Chunhui, Liang Jin, Liao Shili, Wang Yuan, Chen Dong, Yang Weifang. 2021. Geological characteristics of the
Qiaoyue Seamount and associated ultramafic-hosted seafloor hydrothermal system (~52.1°E, Southwest Indian Ridge). Acta Oceanologica

Sinica, 40(11): 138-146, doi: 10.1007/s13131-021-1832-0

1 Introduction

Seafloor hydrothermal activity is an important way of materi-
al and energy circulation between the ocean and solid earth
(Hasenclever et al., 2014), which manifests in different seafloor
tectonic environments, such as ocean spreading ridges and arc
volcanoes (Baker and German, 2004; Beaulieu et al., 2015; Baker
etal., 2016). Approximate 65% of hydrothermal vent fields are
distributed on the mid-ocean ridges (MORs) (Hannington et al.,
2011). Since the first seafloor hydrothermal vent was observed at
the Galdpagos Rift in 1977 (Corliss et al., 1979), hydrothermal
activity has attracted considerable interest. To date, approxim-
ately 500 confirmed and inferred submarine hydrothermal fields
have been reported on the MORs (data source: http://vents-
data.interridge.org/), of which ~60 have been reported on ul-
traslow-spreading ridges (full spreading rate: <20 mm/a) (Beau-
lieu et al., 2013). German et al. (1995) suggested that hydro-
thermal activity on slow and ultraslow-spreading ridges was re-
stricted because of a lower melt supply. Furthermore, Baker et al.
(1996) proposed that hydrothermal vent incidence was propor-
tional to the spreading rate of the MORs. However, a relatively
higher frequency of hydrothermal activity on the ultraslow-

spreading Southwest Indian Ridge (SWIR) was demonstrated
(German et al., 1998), and large-scale seafloor massive sulfide de-
posits were suggested to be more likely to form along the ul-
traslow-spreading ridges (German et al., 2016). As per the empir-
ical relationship between the incidence of hydrothermal plumes
and spreading rate, Beaulieu et al. (2015) predicted that there are
~130 active hydrothermal venting fields yet to be discovered on
the ultraslow-spreading ridges.

Tracking of hydrothermal plume, which is formed by the mix-
ing of hot vent fluids and ambient seawater, is a potent method
for locating and characterizing seafloor hydrothermal discharges
(Tao et al., 2017). Turbidity measurements are by far the com-
monly used tool for hydrothermal surveys (Baker et al., 2004,
2016; Tao et al., 2017). There is a strong relationship between the
intensity of water turbidity anomalies and distance from active
high-temperature vent sites. For example, the value of turbidity
anomalies nearby the vent with fluid temperature of 350°C can
reach 0.4 ANTU (Nephelometric Turbidity Units) (Chen et al.,
2014), and the value detected 3.5 km away from high-temperat-
ure Zouyu-2 hydrothermal field on the Mid-Atlantic Ridge is
~0.02 ANTU (Tao et al., 2017). By contrast, low-temperature and
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diffused venting usually show little or no turbidity anomalies
(Chen et al., 2019; Li et al., 2020).

The investigation of hydrothermal activity along the SWIR has
predominantly focused on segments #27 and #28 which identi-
fies the Longqi, Duangqiao, and Yuhuang hydrothermal fields
(Han et al., 2010; Tao et al., 2012; Yang et al., 2017). Furthermore,
the Tiancheng and Tianzuo hydrothermal fields were discovered
in the eastern SWIR in 2009 (Tao et al., 2009; Chen et al., 2018).
However, the investigations of other segments of the SWIR are re-
latively limited. During 2009 and 2018, the Chinese Dayang
cruises conducted eight deep-towed surveys at the Qiaoyue
Seamount, with lines of ~120 km in length and ~4 km apart to
identify signals of hydrothermal activity. In this study, through
analyzing water column turbidity anomalies and hydrothermally
affected debris, we predict that a high-temperature hydrotherm-
al field in ultramafic rocks exists at the footwall of the detach-
ment fault on the northern flank of the Qiaoyue Seamount. In ad-
dition, we depict a generalized regional geological map of the
seamount based on observations from video and photos, and
rock sampling, in order to better understanding the geological
characteristics of the study area. Finally, we present an overview
of the distinct tectonic setting of Qiaoyue Seamount and de-
scribe the local geologic controls on the vent field.

2 Geological setting

The SWIR has a total length of ~8 000 km, extending from the
Rodrigues Triple Junction (RTJ) to the Bouvet Triple Junction
(BTJ), and is classified as an ultraslow-spreading ridge with a full
spreading rate of ~14 mm/a (Muller et al., 1999). Extremely thin
or missing crust and extensive exposure of mantle-derived ma-
terial are reported along the SWIR (Dick et al., 2003; Zhou and
Dick, 2013). The average thickness of the oceanic crust along the
SWIR is 4 km (Cannat et al., 2008), which is much thinner than
the global average of ~7 km (Baker and German, 2004). However,
the oceanic crustal thickness at SWIR 50°28'E is up to 9.5 km,
demonstrating the presence of an extreme magmatic accretion
beneath the region (Li et al., 2015; Jian et al., 2017). Three types of
seafloor geomorphology are observed in the SWIR: volcanic sea-
floor (volcanic cones and flat-topped volcanoes), smooth sea-
floor, and corrugated seafloor (Cannat et al., 1999, 2006). The
rocks exposed on the seafloor are mainly composed of basalts,
with some gabbros and serpentinized peridotites, which feature
local outcrops adjacent to the fracture zones and detachment
faults (Dick et al., 2000; Tao et al., 2011).

The SWIR is characterized by extremely rugged topography
and an axial rift valley with water depths of <-5 000 m, and is off-
set by a series of north-south striking transform faults (Georgen
et al., 2001). Owing to the Marion and Crozet hotspots to the
southwest of the SWIR, the ridge segment between the Indomed
and Gallieni transform faults (46°-52.3°E) shows strong negative
residual mantle Bouguer gravity anomalies, indicating a relat-
ively active crust-mantle exchange and deep magmatism in this
region, as well as moderate levels of melt and heat supply (Geor-
gen et al., 2001; Sauter et al., 2001, 2009; Cannat et al., 2008).

The Qiaoyue Seamount, located on the southern side of seg-
ment #25, is close to the Gallieni transform fault (Fig. 1). This
ridge segment shows asymmetric spreading features. Moreover,
the east-northeast striking segment is about 29 km long with an
average oceanic crustal thickness of ~1.8 km, an effective spread-
ing rate of 12.63 mm/a, and an average axial water depth of
-4 751 m (Liu, 2019). The M factor (the fraction of the total plate
separation taken up by the accretion of melt) (Buck et al., 2005)
of segment #25 calculated by Liu (2019) (i.e., segment #13 in his

139

study) is ~0.3, which indicates a relatively lower magma supply.
The Qiaoyue Seamount is situated ~12 km away from the ridge
axis with a water depth ranging from -1 400 m to -4 200 m. The
terrain of the northern side of the seamount is corrugated,
whereas the southern side exhibits a relatively rugged seafloor.
Previous sampling surveys indicate that rocks exposed on the
seafloor in the study area are primarily peridotites and serpentin-
ized peridotites (Supplementary Table S1), although basaltic
and/or volcanic debris have been sampled in certain areas.

3 Data and methods

Data presented here were acquired during two cruises on the
Qiaoyue Seamount (Table 1). During the 20VII leg in 2009 and
491V leg in 2018, plume surveys were conducted in the study area
using a deep-towed instrument package equipped with RBR tur-
bidity sensors, manufactured by the Canadian RBR company,
and underwater high-definition cameras. The position of deep-
towed instrument package relative to the ship, which was loc-
ated using the differential global positioning system, determined
by ultra-short baseline positioning system. A series of RBRs were
connected at set intervals along a cable, forming a ~300 m vertic-
al RBR array to detect hydrothermal plume signatures.

Turbidity measurement by RBR was based on the principle of
backscatter. The light emitted by the sensor was scattered back to
the sensor by the suspended particles in hydrothermal plume.
The received light intensity was transformed into a voltage read-
ing, which was then converted to seawater turbidity in terms of
NTU, based on the laboratory calibration using formazine. ANTU
was the plume optical anomaly in excess of the ANTU value of
local ambient deep waters (Baker and German, 2004). A series of
processing steps were applied to the turbidity data, including
correction for position deviation, data de-noising, and systemat-
ic error correction (Chen, 2016). The data were collected from
eight deep-towed survey lines (Fig. 2a) and the 49IV-L003SHX02
(i.e., line @) in Fig. 2a) line is worth noting.

Additional data in our study area were a large amount of
video and photos recorded by underwater cameras. This
provided us a unique opportunity to draw a generalized regional
geological map of the Qiaoyue Seamount, which can help to bet-
ter understand the geological characteristics of the seamount. We
distinguished the substrate type (Fig. 2a) through analyzing video
and photos of each survey line. Each survey line then could be di-
vided into a lot of points, corresponding to their substrate attrib-
ute. Nearby points with the same substrate attribute on two adja-
cent survey lines would be artificially expanded into the surface
as a substrate unit. The boundary of different substrate units was
usually set in the middle of adjacent survey lines and depicted by
the dotted line. Then, the sampling results are used to verify the
substrate type determined by images. The boundary of individu-
al samplings was extrapolated of ~1 km, represented by the solid
lines. The above work was conducted by ArcGIS software. Finally,
we deciphered and draughted a generalized geological map of
the Qiaoyue Seamount, which covered ~600 km? (Fig. 2a).

4 Results

4.1 Regional geological mapping

The study area was mostly covered by pelagic sediments,
which is more likely to deposit in depressions and flat crests on
the seamount (Fig. 2). The types of sediment are dominantly con-
trolled by the carbonate compensation depth (CCD). The water
depth of the Qiaoyue Seamount is shallower than the CCD of
-4 800 m in the 30°~40°S area of the Indian Ocean (Kolla et al.,
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Fig. 1. Bathymetric map of the Southwest Indian Ridge between the Indomed transform fault (TF) and Gallieni transform fault (TF),
with the location of the Qiaoyue Seamount (a) and high-resolution bathymetric map of the Qiaoyue Seamount on the SWIR (b). Inset
shows the location of Fig.1a in the SWIR. The bathymetric data were collected by multi-beam surveys. The red solid line in Fig.1a
shows the first-order ridge axis between the Indomed TF and Gallieni TF. The white dots in Fig.1b show the epicenter of the study area
(data source: http://www.isc.ac.uk/). The red solid line in Fig.1b indicates the axis of segment #25 (second-order ridge). The gray
dotted line in Fig.1b shows the upper limit of a large fault. The second-order segments cited in the text and/or other figures are
identified by their numbers, following the nomenclature of Cannat et al. (1999) and Liu (2019). BTJ: Bouvet Triple Junction; RT]J:
Rodrigues Triple Junction; CIR: Central Indian Ridge; SEIR: Southeast Indian Ridge.

1976). Therefore, the sediments are predominantly gray-white
calcareous oozes with a low content of pelagic clays and litho-
genic detritus, and they are primarily derived from the cal-
careous shell remains of foraminifera, which has been confirmed
by samplings. Furthermore, ripple marks are visible on certain of
the surface sediments in the study area (Fig. 2b), indicating the
effects of strong bottom currents. Given its shape and the direc-
tion of camera movement, we propose that the primary direction

of bottom current along the two flanks of the Qiaoyue Seamount
is east-to-west in our study area, possibly owing to partial deflec-
tion of the south-to-north Antarctic bottom stream (McCave et
al., 2005) when flowing into the Qiaoyue Seamount along the
Gallieni transform fault.

The ultramafic and/or mafic breccia/debris are primarily dis-
tributed on the seamount crest and assumed to be modified by
normal/detachment faults. Relatively concentrated pillow lava is
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Table 1. Cruise chronology on the Qiaoyue Seamount
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Cruise and leg Ship Line No. Date
The 7th leg of Chinese 20th Cruise (20 VII) Dayang Yihao 20VII-L6SHX5 Feb. 5, 2009
20VII-L7SHX6 Feb. 6, 2009
The 4th leg of Chinese 49th Cruise (49 IV) Xiangyanghong 10 491V-L002SHX04 May 15, 2018

49IV-L003SHX03

49IV-L003SHX02

49IV-L005SHXO01
49IV-L009SHXO01c
49IV-L010SHX02c

May 15-16, 2018
May 16-17, 2018
May 17-18, 2018
May 25-26, 2018
May 26-27, 2018

observed in the southwest corner of the Qiaoyue Seamount, im-
plying that young volcanic activity may exist to the west. More
than half of the collected samples are peridotites, suggesting that
the basement is mostly exhumed mantle-derived plutonic. A
small scarp (Fig. 2e) facing the Gallieni transform fault is visible
and might be attributed to the stretching effect of the transform
fault. The serpentinized peridotites and/or serpentine (Fig. 2f), as
well as hydrothermally altered debris (Fig. 2g) were observed
from cameras in certain areas.

4.2 Potential hydrothermal activity

The most distinct turbidity anomalies were observed on sur-
vey line 491V-L003SHX02 on the Qiaoyue Seamount (Fig. 3a). The
profile showed a concentrated plume layer at depths between
-1 600 m and -2 000 m, with a maximum turbidity anomaly of
0.025 ANTU, similar to the result that detected nearby the high-
temperature Perseverance vent field on the Mariana back-arc
spreading center (Wang et al., 2021). Previous studies have
shown that plume turbidity anomalies are almost induced by
high-temperature venting (e.g., German et al., 2008; Baker et al.,
2014, 2016; Son et al., 2014; Chen et al., 2019; Yue et al., 2019).
Turbidity anomaly of 0.025 would be detected <10 km from the
active vent (Chen et al., 2014; Tao et al., 2017; Wang et al., 2021).
The horizontal scale of hydrothermal maximum was ~4 km (Fig. 3a)
at the western crest of the Qiaoyue Seamount (Fig. 3b), indicat-
ing that active venting possibly occurs in the vicinity. Hydro-
thermal fluids discharge from vents usually ascending 300-500 m
above the vent orifice until reaching the depth of neutral buoy-
ancy (German et al., 2010; Schmale et al., 2012; Chen et al., 2014).
In this study, the depths of the vent source would be -1 600 m to
-2 500 m. The dispersal direction of hydrothermal plume is often
affected by the regional bottom current. The overall westward
bottom current in the study area indicates the active vent likely
exists <10 km east of turbidity anomalies. As a result, we delin-
eate the possible area of the hydrothermal vent on the northern
flank of the Qiaoyue Seamount (Fig. 3b), consistent with the oc-
currence of suspected hydrothermally altered debris (Fig. 2g).

5 Discussion

5.1 Morphotectonic analysis

The SWIR is characterized by a series of linear seamounts that
are approximately parallel to the ridge axis. These seamounts are
usually viewed as resulting from magmatic supply and faulting
(Mendel et al., 2003; Olive et al., 2015). Liu (2019) proposed that
the presence of two detachment faults with opposite orientations
on the flanks of the Qiaoyue Seamount, owing to the smooth sea-
floor and small dip angle (<10°) derived from the topography
data (the resolution is ~100 m), as well as the exhumed mantle-
derived rocks on the seafloor. This means that both flanks are the
footwall of the two detachment faults. However, local higher res-

olution topography (a resolution of ~50 m) and video observa-
tions show different features. We recalculated the dip angle of
both flanks and found that the value of the northern flank is ~9°,
but the southern one is ~15°, which is larger than that reported by
Liu (2019). There is no denying that there occur man-made
measurement errors when estimating the angle of two flanks by
calculating some across-seamount profile. The low-angle corrug-
ated surface, with exposed exhumed mantle-derived peridotites
on the northern flank of Qiaoyue Seamount, indicates that there
exists a long-lived detachment fault with >12 km displacement.
The corrugated surface is covered by thin sediments (Fig. 2a).
Some block basalts were observed on the eastern crest of Qiaoy-
ue Seamount which may stay in the early stage of the detach-
ment process. Noticeably, although some peridotites were
sampled, no gabbros were recovered on the corrugated surface.
Due to relatively limited rock sampling, we could not preclude
that gabbro exists at the subseafloor.

In contrast, the southern flank of Qiaoyue Seamount is char-
acterized by a steeper and rougher surface (Supplementary Figs
S1 and S2), which is unlikely to be detachment surface reported
by Liu (2019). In addition, a large upper limit of south-facing fault
scarp along the crest of the seamount was identified by high-res-
olution topography (Fig. 1 and Supplementary Figs S1 and S2),
implying there likely exists a high-angle normal fault ~30 km in
length. Therefore, we argued that the southern flank was more
likely as the hanging wall of the high-angle normal fault, which
was also supported by the occurrence of certain epicenters adja-
cent to the upper limit. This normal fault could lead to peridotites
exposed (Fig. 2). Noticeable rock debris were observed at the
crest of the Qiaoyue Seamount, which may also be linked with
faulting.

Many authors have discussed the reason why a new high-
angle fault initiates and cuts through the existing footwall of a de-
tachment fault. Numerical modeling showed that when the
magma supply is relatively poor, high-angle normal faults can
form by breaking the footwall of the active master detachment
fault (Tucholke et al., 2008). It is noteworthy that this model was
run at a full spreading rate of 50 mm/a, roughly at the transition
from slow to intermediate rates at MORs. Cannat et al. (2009) and
Manatschal et al. (2011) found that the development of the steep
fault may be a consequence of an increase in flexural rigidity and
hence strengthening of the footwall. But this mechanism could
not apply to ultra-slow spreading rate where the hydration of ex-
humed mantle will result in weakening of the footwall. The struc-
ture of the Qiaoyue Seamount is also seen at other regions of the
ultra-slow spreading center (Cannat et al., 2006, 2019; Reston,
2018). Their formation mechanism has been studied by recent
geodynamical modelling (Liu and Buck, 2018, 2020), they run
model with full spreading rate of 15 mm/a and low magma sup-
ply and get the similar structure of the Qiaoyue Seamount.

It is worth noting that some studies suggest that numerous
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Fig. 2. Generalized geological map of the Qiaoyue Seamount, interpreted from the surface geology and locations of photographs
features (a), pelagic sediment with ripple marks (the black and red arrows indicate the forward direction of the camera and the
direction of the bottom currents, respectively) (b), rock breccia/debris covered with sediments (c), pillow lava covered with sediments
(d), a small scarp with exposed rock/breccia (e), serpentinized peridotite and/or serpentine covered with thin-layer sediments (f), and
suspected hydrothermally altered debris (g).
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Fig. 3. Water column turbidity profile obtained from line @) (in Fig. 2a) deep-towed survey line and the blue band show the range of
the significant water column turbidity anomaly (0.02-0.025 ANTU) (a); blue translucent area indicates a potential hydrothermal
venting field (the blue solid line shows line &) survey line trace, while the red solid line indicates the trace of a significant water

column turbidity anomaly) (b).

long-lived detachment faults with large-scale corrugations on
magma-poor MORs may be associated with local elevated mag-
matism, especially on the later stage of detachment faulting
(Cannat et al., 2006; Canales et al., 2008; MacLeod et al., 2009;
Sauter et al., 2013). A new volcanic zone was located at the cen-
ter of the spreading axis (Fig. 1), implying that there exists local
enhanced magmatism even in magma-poor spreaing environ-
ment. In addition, small hummocky volcanic terrain was identi-
fied at the central crest of our study area, also supported by video
observations. This may thus be linked with the local enhanced
magmatism. However, fresh pillow lava (Fig. 2) were distributed
in the southwest corner of Qiaoyue Seamount, which might be
affected by the axial volcanic ridge of SWIR segment #26. Based
on these results, we propose that a long-lived detachment fault
exists at the northern flank and that the southern flank is the
hanging wall of a new high-angle normal fault.

5.2 Heat sources and fluid pathways

The SWIR exhibits a limited magma supply and was con-
sidered to be lacking in hydrothermal activity (Baker et al., 2004).
However, since the first active hydrothermal field (Longqi-1) was
discovered on the SWIR in 2007, more hydrothermal fields have
been observed in the area, including the Duangiao-1, Yuhuang-

1, Longqi-3, Junhui-1, Tiancheng-1, Tianzuo-1, and Changbai-1
fields (Tao et al., 2012, 2014). These discoveries indicate abund-
ant hydrothermal activity along the SWIR. The potential hydro-
thermal activity associated with the detachment fault on the
northern flank of Qiaoyue Seamount is possibly attributed to a
high-temperature, ultramafic-hosted hydrothermal system
(Fig. 4).

The occurrence of high-temperature hydrothermal activity at
MORs requires sufficient heat sources and efficient hydrotherm-
al circulation channels (Allen and Seyfried, 2004; Lowell, 2010).
Lowell (2010) proposed that hydrothermal heat sources along the
slow-spreading ridges were a combination of mantle upwelling,
heat mining from the crust, exothermic chemical reactions, and
magmatic heat sources. Local magma supply and crustal per-
meability have been proposed as the primary controllers of the
distribution of hydrothermal activities along the SWIR (Tao et al.,
2012). In addition, hydrothermal processes in ultramafic systems
might be driven by regional heat flow, cooling gabbroic intru-
sions, and the heat of exothermic serpentinization reactions
between seawater and mantle rocks (Fouquet et al., 2010). No-
ticeably, the exothermic heat cannot provide sufficient heat
alone to drive a high-temperature hydrothermal system (Lowell,
2010). Furthmore, Lowell (2017) found that although ultramafic-
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Fig. 4. Schematic model of hydrothermal system on the Qiaoyue Seamount.

hosted Lost City is a low-temperature (~91°C) hydrothermal sys-
tem, it could only be driven by heat mined from the adjacent
crustal but no need additional serpentinization of ultramafic
rocks. A similar heat source was reported at the high-temperat-
ure off-axis Nibelungen hydrothermal vent (Melchert et al.,
2008). Tao et al. (2020) suggested high-temperature Longgi-1 hy-
drothermal circulation was driven by a deep hot melt zone in the
lithospheric mantle, which is associated with the deeply large-
scale multi-stage detachment faulting system.

Compared to other high-temperature hydrothermal fields as-
sociated with detachment faults (Fouquet et al., 2010; Tao et al.,
2020), the geological setting of the inferred high-temperature hy-
drothermal field on the Qiaoyue Seamount is similar to the Log-
atchev (Petersen et al., 2009) and Rainbow hydrothermal fields
(Allen and Seyfried, 2004). Some plutonic or gabbroic intrusions
in the footwall of detachment faults were proposed to be re-
sponsible for hydrothermal circulation at the Logatchev and
Rainbow vents (Petersen et al., 2009; Pertsev et al., 2012; Sekhar
and Lowell, 2015). Given the magmatic-tectonic process in our
study area, the heat driving the inferred hydrothermal circula-
tion would most likely be mined by a low-angle detachment fault
from hot gabbroic intrusions in the footwall (Fig. 4).

The detachment fault could serve as the fluid pathway for hy-
drothermal circulation (Petersen et al., 2009). Fluid flow in sea-
floor hydrothermal systems is governed by subseafloor permeab-
ility and the nature of the heat sources (e.g., Wilcock and Fisher,
2004). Although some fields along the SWIR are located above an
obvious heat source, as indicted by axial volcanic ridges, others
are associated with fault systems (Tao et al., 2020) with higher fo-
cused permeability structure. The serpentinization of ultramafic
rocks would induce a substantial volume expansion ranging
between 25% and 45% for nearby rocks (Coleman, 1971). This
volume expansion could promote cracking or faulting that would
provide fluid access (Lowell, 2010) and high rock permeability.
The high rock permeability associated with serpentinization
along the detachment fault could foster efficient hydrothermal
circulation channels (Fouquet et al., 2010; Dekov et al., 2018).

Overall, some hot gabbroic intrusions and high rock per-
meability are responsible for a high-temperature hydrothermal
circulation situated at the footwall of the northern detachment

fault of the Qiaoyue Seamount. In addition, more detailed sur-
veys are needed to precisely locate the hydrothermal vent site
and its heat source in the future.

6 Conclusions

In this study, our analyses reveal faults characteristics of
Qiaoyue Seamount in relation to low magma supply. Through
analyzing the observations from video and photos and water
column turbidity anomalies, we predict a high-temperature, ul-
tramafic-hosted hydrothermal system situated at the footwall of a
northern detachment fault of the seamount. We propose that loc-
al gabbroic intrusions, coupled with high rock permeability lead
to this hydrothermal circulation, even in a magma-poor spread-
ing environment.
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