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The Impacts of Bycatch on Hammerhead Sharks: Why They Should Fear Us More Than
We Fear Them

Brief Overview

It is well known that human activities can greatly impact ecosystems and particular
species, and that this is true for both terrestrial and aquatic ecosystems. While sharks may be
large, intimidating top predators, they are definitely not impervious to the impacts of human
activities. Hammerhead sharks are one of the many groups of aquatic organisms that are
endangered and are increasingly being threatened by human activity (Stanhope et al., 2023).
These unique sharks have experienced unprecedented population declines within the past
century, being targeted by fishers for food, but also being caught as bycatch by fisheries
(Stanhope et al., 2023, Raoult ef al., 2019). This blog post will provide background information
into the hammerhead shark, detail the issues they face, why we should care, and provide a
possible solution to these issues. Through addressing these topics, it should become clear why
even top predators such as the hammerhead shark should fear humans more than we fear them.

Introduction to Hammerhead Sharks

Hammerhead sharks are one of the most unique groups of sharks in terms of appearances.
By looking at figure 1, it is clear that hammerhead sharks stand out from any other groups of
sharks with their distinctive head shape. One of the main characteristics that set hammerhead
sharks apart from other sharks is their large hammer shaped head known as the cephalofoil. Their
hammer shaped heads are in fact not designed for any carpentry related tasks, rather one main
reason that they have evolved is to maximize the shark’s ability to handle and dine on their prey
(Chapman & Gruber, 2002). The hammerheads can pin their prey down, specifically rays, using
the cephalofoil, immobilizing the ray and giving the hammerhead a chance to bite as seen in
figure 2 (Chapman & Gruber, 2002). Along with helping with feeding, the cephalofoil is also
hypothesized to help hammerhead sharks maneuver in the water and detect prey better (Lim e?
al., 2010). What is currently known about the diet of hammerheads is that it consists mainly of
rays and mesopredator sharks, as well as occasionally teleost’s (Raoult ez al., 2019).

Hammerhead sharks have a complex life history, and the impacts of human activity in
hammerhead habitats complicate matters even more (Harry et al., 2011). Hammerhead sharks are
typically found in warmer waters, being distributed within tropical and temperate waters
globally, and their proximity to shallow inshore habitats vary depending on age (Harry ef al.,
2011). While they may be distributed globally, their life-history is characterized by slow growth,
late sexual maturity, and low reproductive rates, each of which makes them more vulnerable to
population declines (Gallagher et al., 2014). Young sharks spend most of their time in shallow
inshore habitats, and migrate to deeper waters as they get older, with the age in which they
migrate depending on the sex of the shark (Harry ef al., 2011). Lifespan can be impacted by
different factors including the specific species, however a study conducted by Harry et al. (2011)
found that in scalloped hammerheads, the maximum age for males was 21 years, and the
maximum age for females was 39.1 years.



There are nine known species of hammerheads sharks that make up the family
Sphyrnidae: the Great hammerhead (Sphyrna mokarran), the Smooth hammerhead (Sphyrna
zygaena), the Scalloped hammerhead (Sphyrna lewini), the Scalloped bonnethead (Sphyrna
corona), the Scoophead shark (Sphyrna media), the Bonnethead shark (Sphyrna tiburo), the
Smalleye hammerhead shark (Sphyrna tudes), the Winghead shark (Eusphyra blochii), and as of
2013, the Carolina hammerhead (Sphyrna gilberti) (Pérez-Jiménez, 2014, Pinhal et al., 2020).
Each species exhibits distinctive cephalofoil and body size (Lim et al., 2010). There is an
approximately two-meter difference between the body size maximums of the smallest and largest
hammerhead species, ranging from a one meter maximum in smaller hammerheads to greater
than three meters in the largest hammerheads (Lim et al., 2010). Furthermore, the average length
of cephalofoil for each species varies, with the winghead shark having the widest cephalofoil,
reaching widths nearly half the length of its body, and the bonnethead shark having the narrowest
cephalofoil, only reaching widths of around 18% of its body length (Lim ef al., 2010).

The status of each of these species varies, with some species such as the great
hammerhead, the scalloped hammerhead, and the smalleye hammerhead, being listed as critically
endangered, and others such as the smooth hammerhead being listed as vulnerable by the [UCN
Red List (Rigby et al., 2019). One thing that is constant across each species however is that they
are all experiencing some degree of decreasing population trends and the future of each species
is reliant on our success in implementing conservation measures (Rigby et al., 2019).

The Impacts of Bycatch on Hammerhead Sharks

Bycatch is one of the most pressing issues facing hammerhead sharks and is contributing
to their dramatic and ongoing population declines (Gallagher ef al., 2014). Hammerhead sharks
along with many other large aquatic animals are often caught unintentionally by fisheries using
fishing nets or trawlers meant to target a different species (Zeeberg et al., 2006). This is known
as bycatch and can leave the sharks severely injured or often times dead (Zeeberg et al., 20006).
While many aquatic organisms are impacted by being caught as bycatch, hammerhead sharks
have been shown to be particularly vulnerable (Gallagher et al., 2014). In their 2014 study,
Gallagher et al. found that hammerhead sharks showed to be the most vulnerable to bycatch
compared to 11 other shark species. It is estimated that the hammerhead shark populations have
declined greater than 90% in parts of the world, mainly due to bycatch and overexploitation
(Gallagher et al., 2014).

For those who don’t particularly care too much about wildlife or animals in general, it
may not seem like a big issue to have species of hammerhead sharks become critically
endangered or even extinct, however being as they are a top predator, even minor fluctuations in
their abundance can greatly disrupt marine ecosystems by both directly and indirectly affecting
species abundance and distribution (Ferretti ef al., 2012). These effects can impact fish
populations that humans rely on for food, thus directly influence our food availability (Ferretti et
al., 2012).



How to Protect Hammerhead Sharks from Bycatch

To help solve the issue of bycatch, some of the most promising solutions have been to
improve fishery management by the implementation of species-selective fishing gear (Zeeberg et
al., 2006). There have been studies that investigate how changing the certain aspects of the
fishing process may help reduce the impacts on specific species who are particularly vulnerable.
Sensory related studies have shown to be especially promising as they specialize on the sharks
electrosensory system and thus will not interfere with the target species of the fisheries. In a
study conducted by Hutchinson et al. (2012), it was found that the presence of lanthanide metals
on the hooks of longline fishing gear was able to significantly reduce the number of scalloped
hammerhead sharks caught as bycatch. The researchers chose lanthanide metals for this study
because they produce electrochemical fields when exposed to water (Hutchinson et al., 2012).
Hammerhead sharks are able to detect weak electric fields due to their extensive electrosensory
system, and thus they were able to sense the electrochemical fields and be deterred from the
fishing gear (Hutchinson et al., 2012). This method would not impact the number of target
species caught by the fisheries since the target species of fish do not have the same
electrosensory system and will thus not be deterred by the lanthanide metals (Hutchinson ef al.,
2012). In a similar study, Rigg et al., (2009) investigated how placing magnets onto the fishing
gear could impact bycatch of 5 different species including the scalloped hammerhead. The
researchers were able to conclude that the magnetic fields produced by the magnets deterred
scalloped hammerheads and could be implemented to reduce bycatch of this species (Rigg et al.,
2009).

Through reviewing the literature regarding the usage of species-selective fishing gear to
help with conserving hammerhead shark populations, there are many strategies we can take to
protect hammerhead shark species from the impacts of bycatch. There is however still a need for
more research to be conducted. In their 2018 study, Santos & Coelho investigated habitat use of
the smooth hammerhead shark and found where overlap occurred between these hammerhead
shark’s habitat preferences (both adult and juvenile) and the operation depth of pelagic long line
fishing gear. Studies such as this one conducted by Santos & Coelho (2018) can help us inform
conservation efforts by understanding the behaviours of the various species of hammerhead
sharks and minimizing bycatch. Therefore, not only should we start implementing conservation
and management measures immediately based on the current data we have, but we should also
never stop conducting research into hammerhead sharks, since any new information we learn
about the species can allow us to improve conservation strategies even more.

References

Chapman, D. D., & Gruber, S. H. (2002). A further observation of the prey-handling behavior of
the great hammerhead shark, Sphyrna mokarran: Predation upon the spotted eagle ray,
Aetobatus narinari. Bulletin of Marine Science,70, 947-952

Ferretti, F., Worm, B., Britten, G. L., Heithaus, M. R., & Lotze, H. K. (2010). Patterns and
ecosystem consequences of shark declines in the ocean. Ecology Letters, 13(8), 1055—
1071. https://doi.org/10.1111/j.1461-0248.2010.01489.x




Gallagher, A. J., Hammerschlag, N., Shiffman, D. S., & Giery, S. T. (2014). Evolved for
Extinction: The Cost and Conservation Implications of Specialization in Hammerhead
Sharks. BioScience, 64(7), 619—-624. https://doi.org/10.1093/biosci/biu071

Gallagher, A. J., Orbesen, E. S., Hammerschlag, N., & Serafy, J. E. (2014). Vulnerability of
oceanic sharks as pelagic longline bycatch. Global Ecology and Conservation, 1, 50-59.
https://doi.org/10.1016/j.gecc0.2014.06.003

Harry, A. V., Macbeth, W. G., Gutteridge, A. N., & Simpfendorfer, C. A.. (2011). The life
histories of endangered hammerhead sharks (Carcharhiniformes, Sphyrnidae) from the
east coast of Australia. Journal of Fish Biology, 78(7), 2026-2051.
https://doi.org/10.1111/].1095-8649.2011.02992.x

Hutchinson, M., Wang, J. H., Swimmer, Y., Holland, K., Kohin, S., Dewar, H., Wraith, J.,
Vetter, R., Heberer, C., & Martinez, J. (2012). The effects of a lanthanide metal alloy on
shark catch rates. Fisheries Research, 131-133, 45-51.
https://doi.org/10.1016/.fishres.2012.07.006

Lim, D. D., Motta, P., Mara, K., & Martin, A. P. (2010). Phylogeny of hammerhead sharks
(Family Sphyrnidae) inferred from mitochondrial and nuclear genes. Molecular
Phylogenetics and Evolution, 55(2), 572-579.
https://doi.org/10.1016/j.ympev.2010.01.037

Pérez-Jiménez, J. C.. (2014). Historical records reveal potential extirpation of four hammerhead

sharks (Sphyrna spp.) in Mexican Pacific waters. Reviews in Fish Biology and Fisheries,
24(2), 671-683. https://doi.org/10.1007/s11160-014-9353-y

Pinhal, D., Domingues, R. R., Bruels, C. C., Ferrette, B. L. S., Gadig, O. B. F., Shivji, M. S., &
Martins, C.. (2020). Restricted connectivity and population genetic fragility in a globally
endangered Hammerhead Shark. Reviews in Fish Biology and Fisheries, 30(3), 501-517.
https://doi.org/10.1007/s11160-020-09607-x

Raoult, V., Broadhurst, M. K., Peddemors, V. M., Williamson, J. E., & Gaston, T. F.. (2019).
Resource use of great hammerhead sharks (Sphyrna mokarran) off eastern Australia.
Journal of Fish Biology, 95(6), 1430—-1440. https://doi.org/10.1111/jtb.14160

Rigby, C.L., Barreto, R., Carlson, J., Fernando, D., Fordham, S., Francis, M.P., Herman, K.,
Jabado, R.W., Liu, K.M., Marshall, A., Pacoureau, N., Romanov, E., Sherley, R.B. &
Winker, H. 2019. Sphyrna mokarran. The IUCN Red List of Threatened Species 2019:
¢.T39386A2920499. https://dx.doi.org/10.2305/ITUCN.UK.2019-
3.RLTS.T39386A2920499.en. Accessed on 18 March 2023.

Santos, C. C., & Coelho, R.. (2018). Migrations and habitat use of the smooth hammerhead shark
(Sphyrna zygaena) in the Atlantic Ocean. PLOS ONE, 13(6), e0198664.
https://doi.org/10.1371/journal.pone.0198664




Stanhope, M. J., Ceres, K. M., Sun, Q., Wang, M., Zehr, J. D., Marra, N. J., Wilder, A. P., Zou,
C., Bernard, A. M., Pavinski-Bitar, P., Lokey, M. G., & Shivji, M. S. (2023). Genomes of
endangered great hammerhead and shortfin mako sharks reveal historic population
declines and high levels of inbreeding in great hammerhead. IScience, 26(1), 105815.
https://doi.org/10.1016/].is¢i.2022.105815

Zeeberg, J., Corten, A., & Graaf, E. de. (2006). Bycatch and release of pelagic megafauna in
industrial trawler fisheries off Northwest Africa. Fisheries Research, 78(2), 186—195.
https://doi.org/10.1016/.fishres.2006.01.012

Appendix

Figure 1: Sphyrna mokarran (Great Hammerhead). Underside of the front half of a Great
Hammerhead shark. Note the cephalofoil, making the shark a more efficient hunter. (Source:
Karl Dietz, retrieved from https://www.iucnredlist.org/species/39386/2920499

Figure 2: Illustration of a hammerhead shark performing the ‘pin and pivot’ behaviour in which
they pin their prey down using their cephalofoil, pivot to the side, and begin to eat their prey
(Chapman & Gruber, 2002).



