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The live sharksucker (Echeneis naucrates) is a bony fish that uses a specialized

suction disk on its head to hitchhike on marine animals. Although live sharksuckers

have been recorded attaching to various cetaceans worldwide, such associations

between live sharksuckers and cetaceans have rarely been reported in the East Asia

region. From 2011 to 2024, we conducted a long-term survey of Indo-Pacific

humpback dolphins (Sousa chinensis) in Xiamen Bay, one of the key habitats for this

cetacean in the seas around China. From 2022 to 2024, we recorded live

sharksucker attachments on four Indo-Pacific humpback dolphin individuals, with

a total of 11 events in Xiamen Bay. Specifically, we observed a live sharksucker

temporarily detaching from the body of an Indo-Pacific humpback dolphin when

the dolphin cleared its body out of the water and landed on one side multiple times.

This reaction of the live sharksucker could be an adaptive characteristic to cope with

the side breach behavior of their cetacean hosts. Considering the declining

population of Indo-Pacific humpback dolphins, further investigation into the

potential impacts of live sharksuckers on these dolphins is required.
KEYWORDS
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1 Introduction

The live sharksucker (Echeneis naucrates) is one of eight species in the family Echeneidae,

and these species are also known as remoras (Fertl and Landry, 1999; Brunnschweiler and

Sazima, 2008). Echeneidae species use a specialized suction disk on their head to hitchhike on

marine animals (Fertl and Landry, 1999; Souto et al., 2022). The live sharksucker is considered a

host generalist (Flammang et al., 2020), with numerous documented hosts, including
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loggerhead turtles (Caretta caretta) (Sazima and Grossman, 2006),

blacktip sharks (Carcharhinus limbatus) (Ritter, 2002), giant trevallies

(Caranx ignobilis) (Brunnschweiler and Sazima, 2010), Guiana

dolphins (Sotalia guianensis) (Souto et al., 2022), bottlenose dolphins

(Tursiops truncatus) (Fertl and Landry, 1999), and other

marine vertebrates.

The live sharksucker inhabits tropical and subtropical waters

(Fertl and Landry, 1999) and ranges near and far from the coast

(Akyol, 2013). The attachment of Echeneidae species to dolphins

has been recorded in the Gulf of Mexico (Fertl and Landry, 1999),

the Equatorial Atlantic Ocean (Wingert et al., 2021), the Gulf of

California (Becerril-Garcıá et al., 2019), Northeastern Brazil (Souto

et al., 2022), and elsewhere. Despite its global distribution (Collette

et al., 2015), associations between Echeneidae species and cetaceans

have rarely been reported in the East Asia region.

The Indo-Pacific humpback dolphin (Sousa chinensis) is a

resident cetacean that lives along the coasts of southern China,

Southeast Asia, the Bay of Bengal, and eastern India (Guo et al.,

2022). This species of dolphin is typically found in coastal and

estuarine habitats (Jefferson and Smith, 2016; Wu et al., 2014). The

species is listed as vulnerable on the International Union for

Conservation of Nature (IUCN) Red List (Jefferson et al., 2017)

and has been classified as a first-class protected animal in China

since 1988 (Wu et al., 2014). The population of Indo-Pacific

humpback dolphins in Chinese seas is estimated to account for

83% of the species’ world population (Yong et al., 2023). However,

its populations in this region have declined rapidly due to habitat

decline (Huang et al., 2012; Wu et al., 2017; Guo et al., 2022), prey

decline (Lin et al., 2021), and anthropic activities (Sun et al., 2022).
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Ho et al. (2022) reported the first definite record of live

sharksucker attachment to an Indo-Pacific humpback dolphin

near Tai O, Lantau Island, Hong Kong, documenting that the

attachment of a live sharksucker caused contusion-like lesions on

the skin of the Indo-Pacific humpback dolphin host. Since

associations between live sharksuckers and Indo-Pacific

humpback dolphins have rarely been reported, current knowledge

of the relationship between these two species is extremely limited.

Xiamen Bay is a key habitat for Indo-Pacific humpback dolphins

in China (Wu et al., 2014), with an estimated population of 86

individuals in 2004 (Chen et al., 2008), 72 in 2007–2010 (Chen et al.,

2018), and 54 in 2018–2019 (Zhong, 2021). In a previous study

(Wang et al., 2015), two discrete Xiamen Bay communities of Indo-

Pacific humpback dolphins (eastern and western) were recognized

(Figure 1). The two communities showed strong geographic

adherence and low-level intercommunity associations, which may

be accelerating their path to local extinction (Wang et al., 2015). Chen

et al. (2018) subsequently reported that the small population in

Xiamen Bay met the critically endangered criterion of the IUCN

Red List.

After 2 years since Ho et al. (2022) recorded the first case of live

sharksucker attachment on an Indo-Pacific humpback dolphin in

Hong Kong, we recorded a similar case in Xiamen Bay, located

approximately 500 km from Hong Kong. Understanding the

relationship between Indo-Pacific humpback dolphins and live

sharksuckers is important for biological and ecological research

on both species. Herein we report on our observations of live

sharksuckers attached to Indo-Pacific humpback dolphins in

Xiamen Bay and the interactions observed between the two species.
FIGURE 1

Locations of the live sharksucker attachments on Indo-Pacific humpback dolphins recorded in Xiamen Bay.
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2 Materials and methods

2.1 Study area

Surveys of Indo-Pacific humpback dolphins were conducted in

Xiamen Bay (24.45° N, 118.05° E), Fujian Province, southeastern

China (Figure 1). Xiamen Bay covers an area of 750 km2 and has an

average water depth of approximately 8 m (Kan et al., 2023; Zeng

et al., 2020). Jiulong River is located west of Xiamen and is the most

important local freshwater input source to Xiamen Bay.
2.2 Data collection

We conducted monthly surveys on Indo-Pacific humpback

dolphins in Xiamen Bay from 2011 to 2024 using the systematic

line-transect method. The survey covered most of the water areas of

Xiamen Bay (Figure 1). We normally spent 3–6 days each month on

conducting this survey and repeated the survey every month.

Surveys were conducted only when permitted by the sea state and

weather conditions. The researchers used small boats to search for

Indo-Pacific humpback dolphins by traveling along previously

designated lines at a speed of approximately 8–12 km/h. Indo-

Pacific humpback dolphins were searched for with the naked eye or

with the aid of binoculars from both sides of the boat. When the

dolphins were sighted during the survey, the boat approached the

dolphins from the side at a low speed, allowing the researchers to

take photographs of the dolphins at appropriate distances. The
Frontiers in Marine Science 03
photographers aimed to capture the dolphins’ dorsal fins

and bodies.

Dolphin individuals were identified primarily based on the

pattern of spots, nicks, notches, and pigmentation on and/or

around the dorsal fins (Wang et al., 2016). Age classes were

classified as neonates, calves, juveniles, and adults based on each

individual’s skin color, body size, and behavior (Guo et al., 2020;

Wu et al., 2014). The colors of the calves, juveniles, and adults were

dark gray, light gray, and pinkish white, respectively.

During dolphin encounters, surface behavioral events, such as

breaches, side breaches, spy hops, and tail slaps, were recorded

(Lusseau, 2006; Serres et al., 2023). Other behavioral events are rare

and could be easily missed by observers; therefore, they were not

included (Serres et al., 2023). Tail slap behavior refers to a dolphin

forcefully slapping the water surface with its tail flukes (Figure 2). Side

breach behavior refers to a dolphin clearing its body out of the water

and striking the water surface on one side (Figure 3). In addition, the

monthly sea surface temperatures of Xiamen waters (24° N, 118° E)

were downloaded from NOAA’s National Environmental Satellite,

Data, and Information Service website (www.nnvl.noaa.gov).
3 Results

A total of 226 survey days were conducted in Xiamen Bay from

January 2021 to August 2024. The monthly sea surface temperatures

ranged from 14.6℃ to 28.7℃ during this period. We recorded 11

events of live sharksucker attachments on Indo-Pacific humpback
FIGURE 2

The Indo-Pacific humpback dolphin XM0100 slapping the water surface with its tail flukes. (A–D) Motions of the tail slap behavior. The arrows in this
figure indicate the live sharksucker.
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dolphins in total. Among the 11 events, 10 were recorded with photos,

and one was recorded by sight. The first record was on September 14,

2022, and the most recent record was on August 2, 2024. Live

sharksucker attachments were recorded in February, March, August,

September, October, November, and December.

A total of four identified Indo-Pacific humpback dolphin

individuals were involved in these attachments, including two

juveniles and two adults. These individuals were designated as

XM098, XM0100, XM082, and XM0039, respectively. All four

identified dolphins belonged to the western community in Xiamen

Bay. The live sharksucker was identified at the species level based on its

slender body and dark gray stripe, with white edges on each side of its

body (Souto et al., 2022) (Figure 4). The attachment sites on the

dolphin hosts included the front of the dorsal fin, the two flanks of the

body, the underside of the body, and the tail stock (Figure 4). We did

not notice any mark or contusion-like lesion on the skin where the live

sharksucker had previously been attached.

We noticed that individual XM0100 displayed tail slap behavior

when it was attached by a live sharksucker (Figure 2), including six tail

slaps over the 18min of observation.Whether XM0100 dislodged the live

sharksucker by tail slaps on that day was unclear. At that time, the other

dolphin individuals near XM0100 did not display a similar behavior.

XM0082 displayed side breach behavior when it was attached by a

live sharksucker (Figure 3). During the 29 min of observation, XM0082

displayed side breach behavior 19 times. The other two dolphin

individuals near XM0082 did not exhibit a similar behavior. We

recorded that the live sharksucker left the body of its host when

XM0082 displayed this side breaching behavior. Among the 19 side

breaches, we recorded at least five events in which the live sharksucker
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detached from its host before striking the water surface (Figure 3,

Supplementary Data Sheet 1). However, the next time XM0082 jumped

out of the water, the live sharksucker was sighted on its body again.

Eight of the 11 sightings of live sharksucker attachments were on the

same host, XM0098, a juvenile. XM0098 was still in the maternal care

period and was following its mother at each sighting from September 14,

2022 toMarch 8, 2023. XM0098 was then no longer sighted, although its

mother was seen several times thereafter. Consequently, XM0098 was

assumed dead as it was not old enough to disperse. The other individuals

were observed as having live sharksuckers attached for only one sighting

event each (Supplementary Data Sheet 1).

During the 11 encounters, we took photos of 256 bouts of the focal

Indo-Pacific humpback dolphin emerging from the water, which

occurs relatively frequently as cetaceans need to breathe above the

water surface. Live sharksuckers were documented by camera in only

21 of those 256 bouts (8.2% incidence rate). In all of these photos, an

Indo-Pacific humpback dolphin individual was attached by only one

live sharksucker each time.
4 Discussion

Herein we report the first event of live sharksuckers associated with

the Indo-Pacific humpback dolphins in Xiamen Bay, and our work

provides strong evidence that a live sharksucker temporarily detached

from the body of its host when the dolphin exhibited aerial maneuvers.

The association between live sharksuckers and Indo-Pacific humpback

dolphins has been rarely reported. The specific relationship between these

two species remains unclear due to the lack of relevant quantitative data.
FIGURE 3

The adult Indo-Pacific humpback dolphin XM0082 jumping out of the water and striking the water surface on the body side. (A–D) Motions of the
side breach behavior. The arrows in this figure indicate the live sharksucker.
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The impacts of Echeneidae species attachment on their hosts are

controversial. A number of studies have shown that remora

attachments can negatively impact their hosts—for example, remora

attachments could irritate the skin of their hosts (Weihs et al., 2007;

Brunnschweiler, 2006). Ho et al. (2022) observed that live sharksucker

attachments caused contusion-like lesions on the skin of an Indo-

Pacific humpback dolphin. The attachment of remoras is considered to

be a hydrodynamic burden to their hosts (Weihs et al., 2007; Norman

et al., 2022). In addition, the attachment of sharksuckers could irritate

their hosts and induce non-swimming-related behaviors (Ritter and
Frontiers in Marine Science 05
Brunnschweiler, 2003; Brunnschweiler, 2006). However, other studies

suggest that remoras may benefit their hosts by feeding on parasites on

the hosts’ body surfaces (Flammang et al., 2020). Furthermore, Gayford

(2024) suggested that the eco-evolutionary nature of the shark–remora

relationship is poorly understood, and researchers should avoid

categorizing this relationship as parasitism, mutualism, or

commensalism without further robust evidence.

There are a few studies reporting that hosts attached by Echeneidae

species attempted to dislodge these hitchhikers. Weihs et al. (2007)

suggested that the aerial maneuvers displayed by spinner dolphins
FIGURE 4

Attachment sites of live sharksuckers on Indo-Pacific humpback dolphins. (A) A live sharksucker attached to the underside of the body. (B, C) Live
sharksuckers attached to the flank of the body. (D, E) Live sharksuckers attached to the front of the dorsal fin. (F) A live sharksucker attached to the
tail stock. (G, H) Enlarged photographs of live sharksuckers. The arrows in this figure indicate the live sharksuckers.
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(Stenella longirostris) were associated with the removal of remoras.

These aerial maneuvers during re-entry into the water could produce

enough force to dislodge remoras (Fish et al., 2006). In addition,

blacktip sharks occasionally attempted to dislodge sharksuckers (Ritter,

2002; Ritter and Brunnschweiler, 2003), and a blacktip shark was

recorded to remove a remora from its body by displaying breaching

behavior (Ritter and Brunnschweiler, 2003; Klimley et al., 2024).

It has previously been hypothesized that attempting to dislodge

epibionts from their body was one of the reasons why dolphins evolved

the behavior of jumping out of the water (Weihs et al., 2007). Herein

we documented that a live sharksucker separated from its host

(XM0082) when the host displayed side breach behavior. When

XM0082 jumped out of the water, the live sharksucker stopped

attaching and left its host (Figure 3, Supplementary Data Sheet 1).

However, the next time its host jumped out of the water, the live

sharksucker was again noted to be attached to the body, indicating that

it attached to XM0082 again quickly after they returned to the water.

The live sharksucker may have intentionally left its host before striking

the water surface to avoid the powerful impact. The reaction could be

an adaptive characteristic to cope with the side breach behavior of their

cetacean hosts. It is also possible that the live sharksucker was not able

to continue its attachment when the Indo-Pacific humpback dolphin

jumped out of the water powerfully. Remoras are believed to have

evolved abilities to adjust to their hitchhiking lifestyle. A study on blue

whales (Balaenoptera musculus) indicated that remoras preferentially

select regions offering lower drag forces (Flammang et al., 2020).

Herein we propose that cetacean researchers pay more attention

to determining whether there are any epibionts on the bodies of

cetaceans as such relationships can be easily ignored. Live

sharksuckers can attach to the flanks and underside of the body

(Figure 4). If Indo-Pacific humpback dolphins do not display a tail

slap or side breach behavior, these attachments are difficult to

observe. Consequently, the prevalence of Echeneidae species

attachments among cetaceans could be underestimated.

This study provides valuable information on the poorly

documented association between Indo-Pacific humpback dolphins

and live sharksuckers. Our results indicate that the dolphins’ side

breach behavior may serve to dislodge live sharksucker attachments,

though more quantitative data are needed to support this opinion. Our

study contributes to a better understanding of the newly discovered

relationship between these two species.
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