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Abducting and sexually coercing pups are hypothesized to be a means for immature male otariids to learn how to

secure, control, and mate with females—and increase their future reproductive success (Campagna et al., 1988a,b).

However, the impact of unintentional pup deaths and the disruption of mother-pup bonds due to the behavior of

juvenile and subadult males on population growth is unclear, especially for species such as Guadalupe fur seals

(Arctocephalus townsendi), which are recovering from the catastrophic effects of sealing that occurred over a century

ago (Hubbs, 1956).

To date, Guadalupe fur seals have successfully reestablished only one of their former breeding colonies,

Guadalupe Island (Figure 1; Hubbs, 1956). However, they are also giving birth in small numbers (�60 pups) at a

second historic breeding site, San Benito Archipelago (�260 km southeast of Guadalupe Island), where large

numbers of juvenile and subadult males (�6,000 individuals) occur (Serrano-Rodríguez, 2023). Although pups,

juveniles, and subadult males have been counted at San Benito since the late 1990s, the proportion of pups (<1%)

is markedly lower than at Guadalupe Island (23%) (Hernández-Camacho & Trites, 2018; Serrano-Rodríguez, 2023).

In total, �16,000 pups were born each year between 2019 and 2022 of which 99% were born on Guadalupe

Island. The total population of all ages for this period was estimated to be �70,000 individuals (Juárez-Ruiz

et al., 2022; Serrano-Rodríguez, 2023). The slow rate of recolonization of the San Benito colony as a breeding site

has been associated with the warming of the Pacific Ocean caused by El Niño events and the Northeast Pacific

marine heatwave ("The Blob") that affected the entire food web (Elorriaga-Verplancken et al., 2016; Gálvez

et al., 2023). However, harassment and abductions of pups by juvenile and subadult males may be another signifi-

cant factor hindering the recovery of this reestablished colony.
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We sought to document the reproductive activity, such as births and the establishment and defense of terri-

tories, of Guadalupe fur seals at San Benito Archipelago to understand how sites dominated by sexually immature

animals transform into breeding colonies (rookeries). Our observations of reproductive behavior took place July 18–

29, 2022, at the San Benito Archipelago, coinciding with the typical birthing period for pups on Guadalupe Island

(Gallo-Reynoso, 1994). We conducted our behavioral observations at two sites on San Benito West Island (Figure 1).

The first site (A) was the most populated reproductive area of the entire West Island (consisting of 274 individuals

that were mostly juveniles representing 4.9% of the total San Benito Archipelago population) and had the greatest

number of newborns (eight individuals all born within a single reproductive territory that accounted for 13.6% of the

total number of pups born on the San Benito Archipelago). The second site (B) had two territories with six pups

among a total of 57 mature and immature fur seals. All three reproductive territories consisted of a subadult or terri-

torial male, some mature females, and pups.

We recorded reproductive behaviors at both sites (A and B) from 09:00 to 17:00 local time, as part of a broader

study, and noted the first instances of aggressive behaviors towards pups on our initial day of study. However, we

F IGURE 1 The study area showing the Guadalupe fur seal breeding colony (Guadalupe Island) and three sites
where little breeding occurs (San Benito Archipelago, Las Ánimas, and Farallón de San Ignacio Islands) in Mexico.
Since 2011, Guadalupe fur seals also have been observed resting in San Pedro Mártir (Gálvez et al., 2022). Study
sites A and B were located on the West Island of the San Benito Archipelago.
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did not begin to thoroughly document this behavior until the fifth day when an adult male abandoned its territory on

Site A. This territorial male never returned and was replaced by subadult males that allowed and contributed to more

frequent harassments of pups. Over the next 43 hr of sampling, we recorded 167 aggressive events towards pups

(�4 events/hr), and nine successful abductions by five juvenile and four subadult males.

We differentiated between juvenile and subadult males based on their size and behavior. Subadults are larger

(152 ± 5.6 cm) than juveniles (132 cm), and smaller than adult males (219 ± 18.8 cm; Gallo-Reynoso & Figueroa-

Carranza, 1996). We also relied on neck thickness and the presence and size of testicles to confirm that it was a sub-

adult male, and not a juvenile or adult female (148.2 ± 8 cm; Gallo-Reynoso & Figueroa-Carranza, 1996). Almost all

aggressive events we observed during this time were perpetrated by juveniles (149 events; 89.2% of the total

events), while subadult males accounted for 18 events (10.8%). In contrast, only one harassment event was recorded

at Site B, in the territory defended by a subadult male.

Of the nine successful abductions of pups we observed (5.4% of all negative interactions with pups), two involved

attempted copulations by two subadult males (involving pelvic movements without penetration). These

two perpetrators often submerged their captured pups in tide pools for a few minutes at a time while attempting to

copulate with them. All the abducted pups showed signs of physical exhaustion, although none were killed or appeared

to suffer serious injuries. However, the lack of visible injuries does not preclude the possibility that some later died from

starvation due to separation from their mothers or fatal internal injuries. Pups that escaped their abductors spent the

remainder of the day resting or nursing if their mothers were in the territory. In contrast, pups that were not assaulted

by juveniles or subadults appeared to be more active throughout the day (e.g., playing in tidal pools).

All the invading juvenile and subadult males at Site A infiltrated the periphery of the territory by exploiting the

territorial subadult male's blind spot, keeping out of his field of vision (Figure 2). It appeared from a qualitative

assessment of call types, that some of the young males tried to attract the attention of pups by mimicking the char-

acteristic vocalizations of mothers calling for their pups after returning from feeding trips. Unfortunately, vocaliza-

tions were not recorded to confirm the similarity between calls heard.

Once the perpetrator seemed to successfully lure a pup closer, he would rush forward and attempt to grab the

fleeing pup by the back of the neck or body. Once caught, the pup would be carried or dragged out of the reproduc-

tive territory and kept for 10–30 min, with the longest abduction lasting >12 hr. When their abduction attempts

failed, the mostly juvenile perpetrators would linger in the territory for hours, resting and mimicking female-like

behaviors such as open-mouth sniffing. Eventually, another opportunity to harass or abduct a pup would arise.

F IGURE 2 A subadult male Guadalupe fur seal entering the periphery of the territory of a sleeping adult male at

site A during the reproductive season in the San Benito Archipelago to harass and abduct a pup.
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Harassment, abduction, and sexual coercion of pups has been reported in other pinniped species, primarily

otariids (Table 1). While isolated cases of pup harassment have been reported in the Guadalupe fur seal on

Guadalupe Island (Gallo-Reynoso, 1994), such incidents appear to be more prevalent at the San Benito Archipelago

where the frequency of harassment events averaged 20.7 ± 7.59 times per pup during 43 hr of observation, which was

also much higher than reported for other species of otariids. For example, South American sea lion (Otaria byronia) pups

were harassed 0.18 ± 0.09 times on average per breeding season (calculated from Campagna et al., 1988b). Similarly,

TABLE 1 Pinniped species that have been reported to sexually coerce pups (modified from Ryazanov, 2021).

Species
Age group of
perpetrators Sites

Targets of
coercion Source

South American sea

lion (Otaria byronia)

Juvenile, subadult

and adult male

Argentina, Peru,

Uruguay, Chile,

Falkland

(Malvinas) Islands

Conspecific pups,

South American

fur seal pups

Campagna (2018),

Campagna et al. (1992,

1988a,b), Cassini (1998),

Drago et al. (2011), Le

Boeuf and Campagna

(1994), Harcourt (1992)

Australian sea lion

(Neophoca cinerea)

Subadult and

adult male

Dangerous Reef Conspecific pups Higgins and Tedman

(1990), Marlow (1975),

Ryazanov (2021)

New Zealand sea lion

(Phocarctos hookeri)

Adult male Enderby Island Conspecific pups Marlow (1975)

Northern fur seal

(Callorhinus ursinus)

Subadult St. Paul Island,

Commander

Islands, Kuril

Islands, Tuleny

Island

Conspecific pups Kiyota and Okamura

(2005), Ryazanov (2021)

Subadult Steller sea lion

pups

Ryazanov (2021)

Guadalupe fur seal

(Arctocephalus

townsendi)

Subadult San Miguel Island California sea lion

pup (Zalophus

californianus)

Stewart et al. (1987)

Guadalupe Island Conspecific pups Gallo-Reynoso (1994)

Antarctic fur seal (A.

gazella)

Subadult Macquarie Island Conspecific pups Robinson et al. (1999)

Adult Marion Island Adult king

penguin

(Aptenodytes

patagonicus)

de Bruyn et al. (2008),

Haddad et al. (2015)

South American fur

seal (A. australis)

Subadult Isla de Lobos

(Uruguay)

Conspecific pups Ryazanov (2021)

Northern (Mirounga

angustirostris) and

southern (M. leonina)

elephant seal

Adult and

subadult

Año Nuevo Island,

Protection Island

Conspecific pups

and juveniles,

harbor seal pups

(Phoca vitulina)

Hayward (2003), Le Boeuf

and Campagna (1994),

Rose et al. (1991)

Gray seal (Halichoerus

grypus)

Campagna (2002)

Hawaiian monk seal

(Monachus

schauinslandi)

Adult Northwestern

Hawaiian Islands

Conspecific pups Campagna (2002), Hiruki

et al. (1993)
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the average northern fur seal pup (Callorhinus ursinus) at St. Paul Island, Alaska, was reportedly harassed 3.8 times per

breeding season (Kiyota & Okamura, 2005).

Although our 43 hr of observations on the San Benito Archipelago falls far short of an entire breeding season as

observed for northern fur seals and South American sea lions, the frequency of harassments we observed of Guada-

lupe fur seal pups is an order of magnitude higher than those observed elsewhere. Part of the high discrepancy in

pup harassment rates between species is likely due to differences in the numbers of pups and juveniles present and

the lack of adult territorial males. Whereas the northern fur seal and South American sea lion breeding colonies had

territorial bulls with more than 400 pups in each study area, the San Benito Archipelago colony we studied only had

�100 pups among an overall population composed of �90% juveniles with greater numbers of younger mature

males defending breeding territories. As such, there was a greater likelihood of Guadalupe fur seal pups being more

exposed to harassment by immature males from the margins of the breeding territories at San Benito Archipelago

than at Guadalupe Island.

In general, the events we observed with Guadalupe fur seals at the San Benito Archipelago followed a similar

pattern to that reported in northern fur seals, South American sea lions, New Zealand sea lions (Phocarctos hookeri),

and Australian sea lions (Neophoca cinerea)—whereby invasive males enter the periphery of reproductive territories

via the blind spots of territorial males (Campagna et al., 1988b; Kiyota & Okamura, 2005; Marlow, 1975). These

invaders also appear to imitate female-pup calls to attract and seize pups that approach, then abduct them from the

safety of the reproductive territories for minutes or hours (Campagna et al., 1988b).

Harassment of pups by subadult and juvenile males may reflect their sexual inexperience, physical immaturity,

and high sexual motivation (Campagna et al., 1988b; de Bruyn et al., 2008; Rose et al., 1991). The intense sexual

drive of males has led juveniles of some species to copulate with stones and logs (e.g., northern fur seals;

Ryazanov, 2021) or with other males (e.g., New Zealand sea lion and harbor seals, Phoca vitulina; Marlow, 1975;

Thompson, 1988). Instances of young adult male Subantarctic fur seals (Arctocephalus tropicalis) sexually coercing

adult king penguins have also been recorded (de Bruyn et al., 2008; Haddad et al., 2015).

During our study at San Benito Archipelago, we observed juvenile Guadalupe fur seals performing pelvic move-

ments with other subadult and adult males, including those defending reproductive territories. The combination of a

sexually stimulating environment, high sexual motivation, and the inability to control adult females may drive some

immature males to harass, abduct and attempt to copulate with pups that they can easily control (Campagna

et al., 1988a,b; Le Boeuf & Campagna, 1994; Tinbergen, 1952).

Sexual coercion of pups may ultimately enhance the future reproductive success of young male otariids who

engage in this behavior. Such behavior may provide them with territorial-like experiences in copulating and control-

ling the movements of subordinates (Campagna et al., 1988a,b; de Bruyn et al., 2008). Males that abduct pups learn

to briefly fight with other males and engage in territorial defensive behaviors that have little risk of causing them-

selves physical harm. There is also little likelihood of being attacked or harmed by territorial males that only need to

vocalize and approach to drive immature males from their territories. Thus, the seemingly aberrant sexual behaviors

we observed may be part of an evolutionary strategy of pinniped polygynous breeding systems, enabling males to

gain early breeding-type experiences that improve reproductive success when they eventually need to engage in ter-

ritorial behavior to access and mate with adult females (Campagna et al., 1988b; Cassini, 1998; Kiyota &

Okamura, 2005). It is also possible that sexual coercion of pups occurs more frequently at newly established repro-

ductive colonies where the number of territorial males protecting adult females and pups from harassment by imma-

ture males is lower than in well-established reproductive colonies (Campagna et al., 1992; Drago et al., 2011), as

seen at the San Benito Archipelago Guadalupe fur seal colony.

In some cases, the behaviors of immature males toward pups can increase pup mortality and reduce parental

reproductive success (Campagna et al., 1988b; Higgins & Tedman, 1990; Marlow, 1975; Ryazanov, 2021). Indeed,

harassment is considered one of the main causes of pup deaths among northern fur seals (Kiyota & Okamura, 2005),

Antarctic fur seals (Robinson et al., 1999), South American sea lions (Campagna et al., 1992; Drago et al., 2011), and

Australian sea lions (Higgins & Tedman, 1990). Death is often attributed to physical trauma caused by handling or
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crushing the pup, leading to bruising, internal bleeding, fractures, or cranial damage. Pups may also drown if forcibly

taken into the water. Additionally, these events can sometimes result in the separation of mother-pup pairs and sus-

pension of nursing, causing the pup to become lost and unable to return to its mother for two or more days leading

it to lose weight or die from starvation (Campagna, 2018; Kiyota & Okamura, 2005). The extended fasting that Gua-

dalupe fur seal pups incur while their mothers are foraging for two weeks or more (Norris & Elorriaga-

Verplancken, 2020) may also increase the likelihood of pups dying from the stress of harassment and abduction.

Although we did not observe any dead pups in the San Benito Archipelago colony, 43% of nursing sessions

(56 of 129) were interrupted at Site A. Of these interruptions, 54% (30 of 56) were due to juveniles harassing the

pups, and 12.5% (7 of 56) were due to harassment by subadult males. Invading immature males also harassed

females, but to a lesser extent. In two instances, the persistence of the juvenile and subadult invaders caused the

females to go to sea and stop nursing their pups, thereby abandoning the reproductive area. One of the mothers we

observed returned after 4 hr, while the other did not return until the following day. The severity of disturbances may

affect whether females return to San Benito Archipelago next year or whether they go back to the stability of the

rookeries at Guadalupe Island.

We suspect that the harassment and abduction of pups, as well as interruptions of nursing by juvenile and sub-

adult males is negatively affecting the recovery of Guadalupe fur seals at the San Benito Archipelago colony as

reported for South American sea lions (Drago et al., 2011). The disruptive actions of immature males may explain

why this expansion colony has yet to become a well-established reproductive colony nearly 30 years after being first

discovered (Maravilla Chavez & Lowry, 1999). Our hypothesis can be tested by comparing the reproductive behav-

iors at the San Benito Archipelago with those at the established breeding colonies at Guadalupe Island over entire

breeding seasons, while simultaneously assessing diet quality, pup body condition, pup growth rates, immune system

status, pup stress hormone levels, and pup mortality rates (Banuet-Martinez et al., 2017; Drago et al., 2011). Com-

paring these variables between island colonies would offer valuable insights into the factors that ultimately control

the establishment of new breeding colonies. Understanding the recovery process of a species that was once on the

brink of extinction is needed to set realistic conservation goals and assess current population status and threats.

ACKNOWLEDGMENTS

We thank Dr. Martha Patricia Rosas-Hernández for her assistance in drafting the map. This study was funded in part

by Small Grants in Aid of Research 2019 from The Society for Marine Mammalogy, the research grant SIP 20220790

from the Instituto Politécnico Nacional (National Polytechnic Institute) awarded to C.J.H.C., and the Marine Mammal

Commission through the award MMC21-044. We also thank Dr. Daryl Boness, Dr. Kathryn Ono, and the three anon-

ymous reviewers whose comments and suggestions improved the quality and clarity of our manuscript. We finally

thank the Dirección General de Vida Silvestre, México (Direction of Wildlife in Mexico) of the SEMARNAT for

granting permits SGPA/DGVS/05508/22.

AUTHOR CONTRIBUTIONS

Guillermo Vallarino-Orozco: Conceptualization; formal analysis; investigation; methodology; visualization;

writing – original draft; writing – review and editing. Ingrid Monserrath Burgoin-Diaz: Conceptualization; investiga-

tion; methodology; visualization; writing – review and editing. Fernando Elorriaga-Verplanken: Funding acquisition;

investigation; supervision; writing – review and editing. Tenaya Norris: Funding acquisition; writing – review and

editing. Andrew Trites: Conceptualization; investigation; writing – review and editing. Claudia Janetl Hernández-

Camacho: Conceptualization; formal analysis; funding acquisition; methodology; project administration; supervision;

visualization; writing – original draft; writing – review and editing.

ORCID

Guillermo Vallarino-Orozco https://orcid.org/0009-0008-0931-2162

Ingrid Monserrath Burgoin-Diaz https://orcid.org/0009-0009-7270-959X

6 of 8 VALLARINO-OROZCO ET AL.

https://orcid.org/0009-0008-0931-2162
https://orcid.org/0009-0008-0931-2162
https://orcid.org/0009-0009-7270-959X
https://orcid.org/0009-0009-7270-959X


Fernando R. Elorriaga-Verplancken https://orcid.org/0000-0002-7360-8039

Tenaya Norris https://orcid.org/0000-0003-1682-7881

Andrew W. Trites https://orcid.org/0000-0003-0342-5322

Claudia J. Hernández-Camacho https://orcid.org/0000-0002-6309-9728

REFERENCES

Banuet-Martinez, M., Espinosa-De Aquino, W., Elorriaga-Verplancken, F. R., Flores-Moran, A., García, O. P., Camacho, M., &

Acevedo-Whitehouse, K. (2017). Climatic anomaly affects the immune competence of California sea lions. PLoS ONE,

12(6), e0179359. https://doi.org/10.1371/journal.pone.0179359

Campagna, C. (2002). Infanticide and abuse of young. In W. F. Perrin, B. Würsig & J. G. M. Thewissen (Eds.), Encyclopedia of

marine mammals (First ed., pp. 625–628). Academic Press.

Campagna, C. (2018). Aggressive behavior, intraspecific. In B. Würsig, J. G. M. Thewissen & K. M. Kovacs (Eds.), Encyclopedia

of marine mammals (Third ed., pp. 18–24). Academic Press.

Campagna, C., Bisioli, C., Quintana, F., Perez, F., & Vila, A. (1992). Group breeding in sea lions: pups survive better in colo-

nies. Animal Behavior, 43(4), 541–548. https://doi.org/10.1016/S0003-3472(05)81014-0
Campagna, C., Le Boeuf, B. J., & Cappozzo, H. L. (1988a). Group raids: a mating strategy of male southern sea lions. Behav-

iour, 105(3–4), 224–249. https://doi.org/10.1163/156853988X00034
Campagna, C., Le Boeuf, B. J., & Cappozzo, H. L. (1988b). Pup abduction and infanticide in southern sea lions. Behaviour,

107(1–2), 44–60. https://doi.org/10.1163/156853988X00188
Cassini, M. (1998). Inter-specific infanticide in South American otariids. Behaviour, 135(8), 1005–1012. https://doi.org/

10.1163/156853998792913456

de Bruyn, P. N., Tosh, C. A., & Bester, M. N. (2008). Sexual harassment of a king penguin by an Antarctic fur seal. Journal of

Ethology, 26, 295–297. https://doi.org/10.1007/s10164-007-0073-9
Drago, M., Cardona, L., García, N., Ameghino, S., & Aguilar, A. (2011). Influence of colony size on pup fitness and survival in

South American sea lions. Marine Mammal Science, 27(1), 167–181. https://doi.org/10.1111/j.1748-7692.2010.00402.x
Elorriaga-Verplancken, F. R., Sierra-Rodríguez, G. E., Rosales-Nanduca, H., Acevedo-Whitehouse, K., & Sandoval-Sierra, J.

(2016). Impact of the 2015 El Niño-Southern Oscillation on the abundance and foraging habits of Guadalupe fur seals

and California sea lions from the San Benito Archipelago, Mexico. PLoS ONE, 11(5), e0155034. https://doi.org/10.1371/

journal.pone.0155034

Gallo-Reynoso, J. P. (1994). Factors affecting the population status of Guadalupe fur seal, Arctocephalus townsendi (Merriam,

1897), at Isla de Guadalupe, Baja California, Mexico [Unpublished doctoral dissertation]. University of California, Santa

Cruz.

Gallo-Reynoso, J. P., & Figueroa-Carranza, A. (1996). Size and weight of Guadalupe fur seals. Marine Mammal Science, 12(2),

411–417. https://doi.org/10.1111/j.1748-7692.1996.tb00584.x
Gálvez, C., Pérez-Puig, H., & Elorriaga-Verplancken, F. R. (2022). Northernmost habitat range of Guadalupe fur seals

(Arctocephalus townsendi) in the Gulf of California, México. Aquatic Mammals, 48(3), 223–233. https://doi.org/10.1578/
AM.48.3.2022.223

Gálvez, C., Raverty, S., Galván-Magaña, F., Field, C. L., & Elorriaga-Verplancken, F. R. (2023). Mortality in an off-shore preda-

tor critical habitat during the Northeast Pacific marine heatwave. Frontiers in Marine Science, 10, Article 1202533.

Haddad, W. A., Reisinger, R. R., Scott, T., Bester, M. N., & De Bruyn, P. N. (2015). Multiple occurrences of king penguin

(Aptenodytes patagonicus) sexual harassment by Antarctic fur seals (Arctocephalus gazella). Polar Biology, 38, 741–746.
https://doi.org/10.1007/s00300-014-1618-3

Harcourt, R. (1992). Factors affecting early mortality in the South American fur seal (Arctocephalus australis) in Peru: density

related effects and predation. Journal of Zoology, 226(2), 259–270. https://doi.org/10.1111/j.1469-799

8.1992.tb03838.x

Hayward, J. L. (2003). Sexual aggression by a male northern elephant seal on harbor seal pups in Washington. Northwestern

Naturalist, 84, 148–150. https://doi.org/10.2307/3536542
Hernández-Camacho, C. J., & Trites, A. W. (2018). Population viability analysis of Guadalupe fur seals Arctocephalus tow-

nsendi. Endangered Species Research, 37, 255–267. https://doi.org/10.3354/esr00925
Higgins, L. V., & Tedman, R. A. (1990). Effect of attacks by male Australian sea lions, Neophoca cinerea, on mortality of pups.

Journal of Mammalogy, 71(4), 617–619. https://doi.org/10.2307/1381802
Hiruki, L. M., Gilmartin, W. G., Becker, B. L., & Stirling, I. (1993). Wounding in Hawaiian monk seals (Monachus schauinslandi).

Canadian Journal of Zoology, 71(3), 458–468. https://doi.org/10.1139/z93-066
Hubbs, C. L. (1956). The Guadalupe fur seal still lives! Zoonoz, San Diego Zoological Society, 29(12), 6–9.
Juárez-Ruiz, A., Pardo, M. A., Hernández-Montoya, J. C., Elorriaga-Verplancken, F. R., Milanés-Salinas, M. Á., Norris, T.,
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