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Abstract: This  study  estimates  the  length-weight  relationships  (LWR)  of  three  threatened
seahorse  species  along  the  Brazilian  coast.  The  analysis  includes  data  on  both  sexes  and
aggregated individuals.
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Relação  peso-comprimento  de  três  espécies  de  cavalos-marinhos  ameaçadas
(Syngnathidae:  Hippocampus) ao longo da costa brasileira.  Resumo: Relações  de peso-
comprimento  foram estimados  para  três  espécies  de  cavalos-marinhos  ameaçadas,  na  costa
Brasileira.  As análises foram realizadas  separadamente por  sexo e com todos os indivíduos
juntos.
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Length–weight  relationships  (LWR)  are  an
important  tool  for  supporting  fish  biology  studies
and, when combined with other regularly monitored
parameters, contribute to the development of fishery
management plans (Oliveira et al. 2015). According
to Froese (2006), LWRs can provide information on
fish condition,  determine isometry or  allometry of
somatic  growth,  and  compare  growth  patterns
among species across different regions.

On  the  Brazilian  coast,  there  are  three
seahorse  species:  Hippocampus  reidi  Ginsburg,
1933,  Hippocampus  patagonicus  Piacentino  &
Luzzatto,  2004, and  Hippocampus  erectus Perry,
1810. These  species  range  from  Cape  Hatteras,
United  States,  to  Rio  Grande  do  Sul,  Brazil,  and
Argentina  (Lourie  2004,  Piacentino  &  Luzzatto,
2004, Silveira et al. 2014). Seahorses are commonly
associated  with  mangrove  roots,  coastal  reefs,
seagrasses, and macroalgae (Lourie 2004). In Brazil,

seahorse  species  are  intensively  exploited  through
incidental  capture  in  shrimp trawling,  exposure  to
sun and drought,  and sale  as  ornamental  items or
medicine (Di Dario et al. 2018a, 2018b, Silveira  et
al.  2018).  Due  to  these  threats,  which  cause
population  declines  and  habitat  destruction,  H.
patagonicus and H. erectus are currently categorized
as  Vulnerable,  and  H.  reidi as  Near  Threatened
according  to  the  IUCN  Red  List  of  Threatened
Species (IUCN 2016).

We investigated  the  LWR of  three  seahorse
species  within  the  genus  Hippocampus to  provide
basic  morphometric  information  for  further
biological studies of these species.

H.  reidi was  sampled  in  the  estuary  of  the
Maracaipe  River,  located  in  the  State  of
Pernambuco, Brazil (8°32'20.93" S, 35°0'31.38" W).
H.  erectus  specimens  were  collected  on  Porto  de
Galinhas beach, Pernambuco State (8°30'55.28" S,
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35°0'12.54" W) (Figure 1).  These individuals were
manually  collected  and  transported  alive  to  the
laboratory  for  morphometric  measurements  before
being returned to the collection site.  Specimens of
H.  patagonicus were  collected  as  bycatch  from
shrimp  fishing  along  the  Rio  de  Janeiro  coast,
between  23°16'31.94"  S,  44°27'28.70"  W  and
21°56'23.10"  S,  40°28'24.82"  W  (Fig.  1).  These
trawl-caught  individuals  were  preserved  in  90%
ethanol before laboratory analysis.

For  H.  patagonicus,  males  are  characterized
by an average height of brood pouch formation of
4.7 cm (Silveira et al. 2020). Animals with greater
heights and without a brood pouch were classified as
females.  Fish that  presented a brood pouch at  any
time were classified as males. For  H. reidi, with an
average height of brood pouch formation of 10.0 cm,
sizes  greater  than  10.0  cm  and  without  a  brood
pouch were considered females; for H. erectus, with
a  height  of  brood  pouch  formation  of  6.0  cm,
individuals  with  heights  greater  than  this  and

without  a  brood pouch were  classified  as  females
(Silveira et al.  2016, Silveira & Silva 2016). Total
weight (TW) was measured in grams using a digital
scale with 0.01 g precision, and total height (TH),
defined as the linear measurement from the top of
the head to the tip of the extended tail, was measured
in centimeters  using  a  digital  caliper  with  0.1 cm
precision.

LWR parameters  were  determined using the
linear regression model: log TW = log a + b log HL,
where "a" is the intercept and "b" is the slope of the
linear  regression  (Froese  2006).  Before  regression
analyses,  length-weight  plots  were  examined  to
eliminate outliers  (Froese 2006).  The analysis was
performed  separately  by  sex,  with  all  individuals
combined where necessary. Due to the low number
of  individuals,  the  analysis  for  H.  erectus was
conducted without separation by sex. The analyses
were conducted using the R software (R Core Team
2020).

Figure 1. Map of the Brazilian coast showing the study sites for each seahorse species. Black circle
indicates  the  location  for  Hippocampus  patagonicus,  and  red  circles  denote  the  locations  for
Hippocampus reidi and Hippocampus erectus.
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Table I. Descriptive statistics and estimated parameters of the length-weight relationship (LWR) for three seahorse
species  along the  Brazilian  coast  (Syngnathiformes:  Syngnathidae:  Hippocampus).  TH = total  height,  TW = total
weight, N = Number of individuals, R2 = regression coefficient, a = intercept of the linear regression, b = slope of the
linear regression.

Species Sex N TH (cm) TW (g) R2 a a IC95% b b IC95%

H. reidi Female 158 10.1-7.7 3.41-22.53 0.826 0.005 0.003-0.007 2.893 2.754-3.031

Male 168 6.7-17.7 1.40-22.53 0.924 0.002 0.002-0.003 3.156 3.030-3.282

All 326 6.7-17.7 3.41-22.53 0.863 0.004 0.003-0.005 2.996 2.896-3.095

H. patagonicus Female 222 5.6-14.2 0.36-12.28 0.950 0.002 0.001-0.002 3.179 3.070-3.287

Male 409 6.5-15.9 0.94-17.84 0.951 0.003 0.002-0.003 3.049 2.964-3.134

All 673 5.6-15.9 0.36-17.84 0.950 0.002 0.002-0.003 3.069 2.986-3.151

H. erectus All 14 4.7-13.0 0.22-06.68 0.985 0.001 0.000-0.002 3.286 3.047-3.525

All  LWR  parameters  were  significant
(p<0.00001),  with  r²  values  ranging  from  0.83  to
0.98 (Table I). The parameter b values (>3) indicated
positive  allometric  growth for  H.  patagonicus and
H.  erectus  (Froese  2006).  Hippocampus reidi
exhibited negative allometric growth (<3) when all
individuals were analyzed together. For H. reidi, the
growth  type  varied  by  sex:  females  had  lower  b
values, indicating negative allometric growth, while
males had positive allometric growth.

The  results  obtained  here  differ  from  LWR
values  reported  for  other  Hippocampus  species.
Başusta et al. (2014) and Veiga et al. (2009) found
negative  allometric  coefficient  values  for
Hippocampus  hippocampus and  Hippocampus
guttulatus (2.64  and  2.84,  respectively).  Park  and
Kwak (2015) also found negative allometric growth
for Hippocampus coronatus. Ben Amor et al. (2011)
reported isometric growth for  H. hippocampus and
H. ramulosus (3.06 and 3.01, respectively). Despite
these differences, the values found in this study fall
within the expected range for Osteichthyes (2.5-3.5)
(Froese  2006)  and  other  seahorses  (2.47-3.14)
(Gurkan & Taşkavak 2007, Ben Amor  et al.  2011,
Park & Kwak 2015, Ak & Kutlu 2009).

It  is  important  to  note  that  H.  patagonicus
specimens may have experienced shrinkage due to
dehydration  from  preservation  in  90%  ethanol
before morphometric analysis. Therefore, the LWR
parameters should be considered provisional until a
correction  factor  for  shrinkage  is  established
(Buchheister & Wilson 2005, Nordeide 2020).

In  summary,  this  study  provides  valuable
morphometric information on three seahorse species.
This information supports future biological research
and  conservation  planning  for  these  vulnerable
species.  The data presented can be compared with
similar  studies in Brazilian bays and estuaries and
will  be useful in areas where seahorse populations

are  impacted  by  commercial  fishing,  including
recovery  programs  and  other  management  and
conservation activities.

Ethical statement
Animal  collection  and  handling  procedures

were  carried  out  in  accordance  with  current
international  and  national  standards,  considering
animal  welfare,  under  SISBIO  authorization  No.
53352-5.

Acknowledgments
The authors thank Gabriela Almeida (UFRB),

Rianne  Paim  (UEFS),  José  Clebson  da  Silva
(Instituto  Hippocampus)  for  their  assistance  in
sampling and processing the material. We also thank
the  fishermen  who  allowed  the  monitoring  of  the
fishing  and  collection  of  seahorses  caught  as
accompanying fauna for the accomplishment of this
work.  We  thank  the  Chico  Mendes  Institute  for
Biodiversity  Conservation  –  ICMBio  for  the
authorization SISBIO Nº 53582-5 to carry out  the
research.

References
Ak,  O.  &  Kutlu,  S.  2009.  Length-Weight

Relationship  for  16  Fish  Species  From  the
Eastern Black Sea, Türkiye. Turkish Journal
of Fisheries and Aquatic Sciences. 9,  125–
126.

Başusta,  A,  Özer.,  E.  I,  Girgin,  H.,  Serdar,  O.,  &
Başusta, N. 2014. Length-Weight Relationship
and  Condition  Factor  of  Hippocampus
hippocampus and  Hippocampus  guttulatus
Inhabiting  Eastern  Black  Sea.  Pakistan
Journal Zoology., 46(2), pp. 447-450.

Ben Amor, M. M., Ben Salem, M., Reynaud, C. and
Capapé, C. 2011. Length–weight relationships
in  syngnathid  species  from  Tunisian  waters

Pan-American Journal of Aquatic Sciences (2025), 20(2): 140-144



Length-weight relationships in Hippocampus spp. 143

(central Mediterranean). Marine Biodiversity
Records,  4,  e44.
https://doi.org/10.1017/S1755267211000303

Buchheister, A. and Wilson, M. T. 2005. Shrinkage
correction and length conversion equations for
Theragra  chalcogramma,  Mallotus  villosus
and Thaleichthys  pacificus.  Journal  of  Fish
Biology,  67(2),  541–548.
https://doi.org/10.1111/j.0022-
1112.2005.00741.x

Di  Dario,  F.,  Santos,  R.  A.,  Ramos,  R.T.C.,  Rosa,
I.L., Sampaio, C.L.S., Joyeux, J.C., Gasparini,
J.R.L. & Lopes, P.R.D. 2018a.  Hippocampus
patagonicus Piacentino  and  Luzzatto.  In:
Livro  Vermelho  da  Fauna  Brasileira
Ameaçada de Extinção - Volume I (pp. 781–
785). Instituto Chico Mendes - ICMBio.

Di  Dario,  F.,  Santos,  R.  A.,  Ramos,  R.T.C.,  Rosa,
I.L., Sampaio, C.L.S., Joyeux, J.C., Gasparini,
J.R.L. & Lopes, P.R.D. 2018b.  Hippocampus
reidi Ginsburg, 1933. In: Livro Vermelho da
Fauna Brasileira Ameaçada de Extinção -
Volume  I (pp.  786–790).  Instituto  Chico
Mendes - ICMBio.

Froese,  R.  2006.  Cube  law,  condition  factor  and
weight-length  relationships:  history,  meta-
analysis  and  recommendations.  Journal  of
Applied  Ichthyology,  22(4),  241–253.
https://doi.org/10.1111/j.1439-
0426.2006.00805.x

IUCN.  2016.  https://www.iucnredlist.org/en.
Accessed: 9 May 2024. 

Lourie,  S.  A  et  al.  2004.  A  Guide  to  the
Identification of Seahorses.  Project  Seahorse
and  TRAFFIC  North  America.  Washington
D.C.:  University  of  British  Columbia  and
World Wildlife Fund.

Nordeide,  J.  T.  2020.  Accuracy  of  body  mass
estimates  of  formalin‐preserved  fish  –  a
review. Journal of Fish Biology, 96(2), 288–
296. DOI: https://doi.org/10.1111/jfb.14146

Oliveira, V. A., Loverde-Oliveira, S. M., Mateus, L.
A.  &  Teixeira  de  Mello,  F.  2015.  Length-
weight  relationships of  26 fish species  from
the  streams  of  the  upper  section  of  the
Paraguay River basin (Mato Grosso, Brazil).
Journal of Applied Ichthyology, 31(1), 225–
227. https://doi.org/10.1111/jai.12487

Park,  J.  M.  & Kwak,  S.  N.  2015.  Length–weight
relationships  and reproductive characteristics
of  the  crowned  seahorse  (Hippocampus
coronatus) in eelgrass beds (Zostera marina)
of  Dongdae  Bay,  Korea.  Marine  Biology

Research,  11(2),  209–213.
https://doi.org/10.1080/17451000.2014.90253
6

Piacentino, G., & Luzzatto, D. 2004.  Hippocampus
patagonicus sp. nov., nuevo caballito de mar
para  la  Argentina (Pisces,  Syngnathiformes).
Revista  do  Museo  Argentino  Ciencias
Naturales 6, 339–349.

R Core Team. 2020. A language and environment for
statistical  computing.  Vienna,  Austria:  R
Foundation  for  Statistical  Computing.
Accessed: https://www.r-project.org

Silveira, R. B., Da Silva, J. C., Benício, L. & Silva,
J.  R.  S.  2020.  Biology  of  Hippocampus
patagonicus  (Syngnathidae)  in  Brazilian
waters.  A species threatened with extinction,
with  suggestions  for  the  conservation  of
seahorses in Brazil. Latin American Journal
of  Aquatic  Research, 48(1),  47–57.  DOI:
https://doi.org/10.3856/vol48-issue1-fulltext-
2307

Silveira, R. B., Siccha-Ramirez, R., Silva, J. R. S. &
Oliveira,  C.  2014.  Morphological  and
molecular evidence for the occurrence of three
Hippocampus  species  (Teleostei:
Syngnathidae)  in  Brazil.  Zootaxa,  3861(4).
DOI:
https://doi.org/10.11646/zootaxa.3861.4.2

Silveira, R. B. & Silva, J. R. S. 2016.  Growing the
threatened  seahorse  Hippocampus  erectus
Perry  1810  in  the  laboratory.  International
Journal  of  Oceanography  and  Marine
Biology. 3, 093–101.

Silveira, R. B., Silva, J. R. S. & Fontoura, F. 2016.
Reproductive  period,  average  height  for  the
development  of the  brood pouch and sexual
maturation of the seahorse Hippocampus reidi
(Syngnathidae)  in  the  northeast  of  Brazil.
Asian  Academic  Research  Journal  of
Multidisciplinary, 3(3).

Silveira, R., Tusi Barcelos, B., Larissa Oliveira, R.
& Santos Silva, J. 2018.  Records of bycatch
of  Hippocampus  patagonicus (Pisces:
Syngnathidae)  in  commercial  fishing  in
southern Brazil.  Latin American Journal of
Aquatic  Research, 46(4),  744–755.  DOI:
https://doi.org/10.3856/vol46-issue4-fulltext-
12

Gurkan  S,  &  Taşkavak  E.  2007.  Length-weigth
relationships  for  syngnathid  fishes  of  the
Aegean  Sea,  Belgian  Journal  of  Zoology,
137 (2): 219-222.

Pan-American Journal of Aquatic Sciences (2025), 20(2): 140-144



144 R.B. SILVEIRA ET AL.

Veiga,  P.,  Machado,  D.,  Almeida,  C.,  Bentes,  L.,
Monteiro, P., Oliveira, F., Ruano, M., Erzini,
K. & Gonçalves, J. M. S. 2009. Weight-length
relationships  for  54  species  of  the  Arade

estuary,  southern  Portugal.  Journal  of
Applied  Ichthyology,  25(4),  493–496.
https://doi.org/10.1111/j.1439-
0426.2009.01230.x

Received: May 2024
Accepted: November 2024

Published: July 2025

Pan-American Journal of Aquatic Sciences (2025), 20(2): 140-144


