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Gender is not a relevant matter in habitat selection
of the longsnout seahorse Hippocampus reidi
Ginsburg, 1933 (Teleostei: Syngnathidae)

Abstract

Habitat selection in certain species may vary according to context and environmental
conditions. Sexual differences regarding habitat use have been reported for several species,
such as mammals, birds and fish, and have been explained by protection and food resource
contexts. This issue is not well studied in seahorses, but it may provide useful data for the
management of threatened species. The Longsnout Seahorse has recently been considered
near threatened, but many gaps regarding its habitat use are still noted. Seahorses display a
particular breeding characteristic, in which males carry the embryos inside a breeding pouch,
therefore leading to supposed careful selection of breeding habitats, avoiding predation
risks and choosing habitats with high prey availability. In this context, this study aimed
to verify differences in habitat selection between male and female Longsnout Seahorse
Hippocampus reidi specimens along the coast of the state of Rio de Janeiro. This study
took place at 11 sites along the Rio de Janeiro coastline, in southeastern Brazil. Random
belt transects (20x5m) were assessed, searching for seahorses and their holdfasts. Random
quadrats (50x50cm) divided into 100 cells/each were placed along the transects and benthic
cover was counted, in order to establish substrate availability. Results suggested that males
select fewer substrate types than females, but no statistical difference was detected. Both
male and female H. reidi specimens select mostly Sargassum vulgare as a frequent habitat.
The strong association of H. reidi to these seaweed beds suggests vulnerability concerning
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the degradation of this habitat.
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Introduction

Reef benthic community arrangement is variable and depends
on several ecological processes, such as predation, disturbance and
competition, forming a mosaic habitat. Microhabitats comprising
different sessile species may be used by several reef fishes for shelter,
reproduction and feeding sites.! Habitat selection depends on the costs
and benefits provided by the site and on the biological needs of the
species. During reproduction, some reef fish consider parental care
investment for habitat selection.?

Seahorses are benthic fishes that have a patchy distribution along
the reef.? The factors that drive the patchy distribution of seahorses in
reefs are still unknown, but substrate plays an important role in their
ecology, as their perpendicular body and a prehensile tail instead of
a caudal fin create a dependent relationship between seahorses and
substrates. The selection of specific substrates by these animals can
be explained by several factors, such as holdfast availability, predator
or prey abundance/occurrence’ and mate availability. However,
ecological differences in parental care between males and females
may also influence habitat selection, as males become more sedentary
during pregnancy® compared to females, and should, therefore,
carefully choose their habitat, while females can be more generalist.

The Brazilian seahorse Hippocampus reidi Ginsburg, 1933 is
distributed throughout the Brazilian coast.®’” It is considered near

threatened by the Red List of Threatened Species of the World,®
but figures in the National Red List as vulnerable (MMA 2018). A
population decline has been documented,’ in large part due to by-
catch, international trade and habitat loss.”

In this context, the present study aims to verify which micro-
habitats are predominantly used by male and female Hippocampus
reidi seahorses throughout the coast of Rio de Janeiro, assessing
possible differences in habitat selection and providing information on
seahorse habitat conservation along the Rio de Janeiro state coast.

Material and methods

This study took place in 11 sites along the Rio de Janeiro state
coastline (Figure 1).

Three random belt transects (20x5m) per site and per year were
assessed from July 2006 to February 2009, in alternate months. Two
observers swam (snorkeling) side by side along each transect. Since
rocky reefs had up to 2,50m and most of the animals occur at 1,50m
deep,”!! snorkelling was the most adequate diving method. The divers
recorded the following data: seahorse species, according to Lourie
et al.'> sex, by the presence (male) or absence of the brood pouch
(female) (Lourie 2003); height according to Lourie,'* to characterize
specimens as adults (>56mm) or juveniles (<56mm)!! and, finally,
type of holdfast."

[ [l e
©2021 Freret-Meurer et al. This is an open access article distributed under the terms of the Creative Commons Attribution License,

194

which permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/jamb.2021.10.00321&domain=pdf

Gender is not a relevant matter in habitat selection of the longsnout seahorse Hippocampus reidi

Ginsburg, 1933 (Teleostei: Syngnathidae)

& p——
e~
ooy Py ~ag T
2&013-__'].- \“E D B

44737

Figure | Study sites: (A) Armagao de Buzios (Praia de Jodo Fernandes). (B)
Arraial do Cabo (Praia do Forno), (C) Rio de Janeiro city (Praia da Urca),
(D) Mangaratiba (Praia Grande), (E) Angra dos Reis (Praia do Café, Pontal,
Aventureiro — Ilha Grande, Lagoa Verde — Ilha Grande, Praia da Longa — llha
Grande, Proveta — llha Grande, Praia de Aragatiba — Ilha Grande).

Substrate availability was determined by the benthic cover in
each transect. One random quadrat (50x50cm) divided into 100cells/
each was released per transect at each site, in order to quantify the
benthic community. Biota was identified to the lowest taxonomic
level possible in the field. If in doubt, a small sample was taken to the
laboratory for further identification.
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Data analysis

The Frequency of Occurrence Index (FO) (Dajoz 1983) was
applied to characterize holdfast use for the observed seahorses.
Holdfasts with FO>50%: constantly used by seahorses; FO between
49%=25%: occasionally used; and FO<25%: sporadically used.’ Total
Frequency of Occurrence was calculated using all data per sex, while
for Frequency of Occurrence/area, data per site and per sex were used.

We used the Ivlev Electivity Index (E) to identify the habitat
preference according to habitat availability (Krebs, 1999). We
calculated the Index as follow: E=(ri—ni)/(ri+ni), where E is the
measure of electivity, ri the relative abundance of habitat i used by
the seahorse as holdfast (as a percentage of the total holdfasts used
by the seahorses) and n is the relative abundance of the same habitat
in the environment. Electivity Index values approaching 1 indicate
a preference for a certain micro-habitat, and values less than 1, less
preference. Difference in holdfast use between sexes was analysed by
t test for independent data, while relation between holdfast use and its
availability was determined by Spearman Correlation.

Results

The studied rocky reefs were mostly composed by the soft coral
Palythoa caribaeorum (36.48%) and calcareous algae (24.14%). Sandy
bottom and rocks without any cover were also frequently registered
(16.37% and 12.38%, respectively). The seaweed Sargassum vulgare
and Dictyota sp. were recorded at 8% each (Table 1).

Table | Substrate availability according to percent cover (%) along Rio de Janeiro State

Substrate Mean % SD Availability %
Calcareous 24.14 31.31 18.87
Filamentous algae 1.45 8.46 0.94
Caulerpa racemosa 2.66 8.74 1.75
Codium sp. 0.08 0.50 0.05
o
g Dictyota sp. 827 1767 585
A Laurencia sp. 227 1062 1.52
Padina sp. 0.72 226 0.50
Rodophyta 0.38 3.21 0.24
Sargassum vulgare 857 17.55 654
Ulva sp. 0.71 4.32 0.45
Aplysina fulva 0.98 3.59 0.65
©
fod
t-“:—’ Monanchoraarburscula 0.06 0.44 0.06
19
& Not idenfied 0.14 1.40 0.09
Palythoa sp. 36.48 3884 29.19
'g Mussismiliahispida 0.72 233 0.47
g
S Zoanthus sp. 5.90 18.04 4.07
Budonossoma sp. 0.18 0.83 0.11
- Piece of wood 2.39 13.85 1.56
c
- 5 Nylon rope 0.07 070  0.04
< —
23 Sandy bottom 1637 2897 1139
=
O
R=NN}
sS Rock 12.38 2089  9.69
> o
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Substrate Mean % SD Availability %
Perna-perna 7.17 23.70 4.53
Mollusca
Gastropoda 0.0l 0.10 0.0l
Tunicata Phalusia nigra 0.39 1.32 0.27
Echinoidea 0.77 2.01 0.51
Echinodermata
Asteroidea 0.06 0.34 0.04
Crustacea Cirripedia 1.10 791 0.73

A total of 123 seahorses were recorded in 132 transects, being 56
males and 67 females. All males were pregnant. Animals used a total
of 15 different holdfasts (Table 1), but males were recorded grasping
eight types of holdfasts, while females used thirteen. Although the
total number of holdfasts seemed different among sex, no significant
differences in the number of holdfasts among samples has been
noticed (p=0.999; t=0.000).

Seahorses constantly used Sargassumvulgare C. Agardh, at FO of
69.61% and 66.67% for males and females, respectively. The other
substrates were barely used, with FO of less than 13% (Table 2) and,
thus, considered sporadic. No significant FO differences between
males and females were observed (p=0.305; t=1.052). There was
also no significant relationship between benthic cover percentage and
holdfast use frequency for either males (p=0.063; r=0.31) or females
(p=0.06; r=0.32). However, when both sexes were taken together,
a relationship between seahorse substrate holding FO and substrate
availability was noted (p<0.001; r=0.86), indicating a holdfast
selection pattern.

Table 2 Frequency of occurrence (%) (FO) of male and female holding each
substrate

FO(%) Male FO(%) Female

Calcareous 5.36 1.67
Caulerpa racemosa 1.79 1.67
3 Codium sp. - 1.67
[
% Dictyota sp. 12.50 833
(%]
Laurencia sp. 0.02 -
Padina sp. - 3.32
Sargassum vulgare 69.61 66.67
Porifera Aplysina fulva 5.36 5.00
Bryozoa Bryozoa - 1.67
Cnidaria ~ Mussismiliahispida - 1.67
Sand - 332
2
o - Latex tube - 1.67
58
3 % Nylon rope - 1.67
o <
£5
S -
f s Branch 3.57

Males preferred seaweed, such as Sargassumvulgare (0.58) and
Dictyota sp. (0.18), as well as the sponge Aplysina fulva (0.09), but
were occasionally observed holding calcareous algae and rock (-0.56
and -0.08, respectively). Females preferred marine debris substrates,
such as latex tubes and nylon ropes (0.95 and 0.77, respectively),

followed by natural benthic organisms, such as Sargassumvulgare
(0.81), Aplysina fulva (0.75) and Codium sp. (0.53). The use of rocks,
calcareous algae and sandy bottom was classified as occasional (-0.71,
-0.70 and -0.55, respectively) (Table 3).

Table 3 Ivlev Index for male and female considering all holdfasts used by
both sexes

Ivlev Index
Substrate
Male Female
Padina sp - 0.74
Sargassumvulgare 0.58 0.8l
] Laurenciasp - -
]
% Dictyotaspp 0.18 0.17
(%]
Codiumsp - 0.53
Caulerpa racemosa 0.04 -0.03
Calcareous -0.56 -0.70
° Sandy bottom - -0.55
«
v 9 Latex tube - 0.95
)
S5
0 =
[yl Nylon rope - 0.77
Q
= % Piece of wood 0.05 -
s O
Rock -0.08 -0.71
Aplysina fulva 0.09 0.75
Porifera
Monanchoraarbuscula 0.0l -
Cnidaria  Mussismiliahispida - 0.56
Discussion

Seahorses were observed grasping several substrates, but data
suggest that they do not choose substrates randomly. Both sexes were
frequently found in Sargassum vulgare beds displaying a certain
preference, even as this is not the most available substrate. The absence
of sexual difference in habitat selection may be related to three main
issues: prey availability, protection and the seahorse mating system.

Prey availability may influence decisions, considering that
the habitat reported here in presents potentially high quality. The
association between seahorses and Sargassum vulgare beds has
been reported previously'®!>!5 and seems to be related to feeding
opportunities and protection. The rich fauna associated to Sargassum
vulgare beds serves as seahorse prey' and seahorse ability to change
colour and develop skin filaments allows them to look similar to
seaweed, improving preying efficiency by applying camouflage.
Another issue is that this species has been reported to be very
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sedentary and according to Manning et al. 2019, seahorses tend to be
more sedentary in complex habitat with a large amount of prey.

The sponge A. fulva was also important to H. reidi in the present
study, as reported by Freret-Meurer et al.!! also in Rio de Janeiro.
Sponge channels provide shelter for many invertebrates (Bezerra
and Coelho 2006),'” such as several crustaceans and worms, that also
belong toH. reidi’s diet.'® Sponges also present chemical defenses,
with higher concentrations of chemicals in their outer tissue layers,
as an anti-predator mechanism." Therefore, seahorses may also grasp
these sponges for protection.

Both S. vulgare and A. fulva may provide prey availability and
shelter for both seahorse genders, but the tendency for a monogamous
mating system suggests the same habitat selection. Seahorses tend
to be monogamous, and monogamy seems to be reinforced by daily
greetings, as reported for H. whitei,'" H. fuscus,” H. zosterae*' and H.
reidi.?® Therefore, selecting the same habitat would reduce effort and
energy waste in finding a partner.

Seahorses were also found associated to marine debris, especially
females. Females have a larger home range than males’ and that
increases probability of using holdfasts with an appropriate shape for
grasping during displacement better than protection or feeding. Other
studies have also documented this for H. reidi,>**** while Golani and
Fine?® and Teske et al.”’ also reported marine debris and man-made
holdfastuse by H. fuscus and H. capensis Boulenger 1900, respectively.
Hippocampus comes Cantor 1850 has been reported using pieces of
wood and submerged cables,'* and H. reidi has been noted as grasping
pieces of wood.® However, none of the aforementioned studies have
linked selection with availability.

The results reported herein indicate that H. reidi is frequently
associated with S. vulgare, Dictyota sp. and A. fulva, which play an
important role in the ecology of this seahorse species. No significant
difference between male and female habitat selection was observed.
The strong association between H. Reidi and S.vulgare beds suggests
seahorse vulnerability to the degradation of this habitat, as also
reported by Aylesworth et al.® for mangroves. Seahorse conservation
must, therefore, be geared towards the conservation of their habitats,
as they depend on these environments for survival.?%
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