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Resumen

El tiburén azul Prionace glauca es una especie importante en la pesqueria de Ecuador. Se registraron un total de 577 organismos con tallas de
130 a 307 cm de longitud total (LT). La proporcidn entre sexos fue de 1.06 machos: 1 hembras. En los machos el clasper presenté medidas de
entre 4y 21.2 cm y el punto de inflexion fue estimado en 189.7 cm de LT. La talla media de madurez (LTs,) de los machos del tiburén azul fue de

187.1cm LT.

© 2016 Universidad Nacional Auténoma de México, Instituto de Biologfa. Este es un articulo Open Access bajo la licencia CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract

The blue shark Prionace glauca is an important fishery resource in Ecuador. A total of 577 organisms between 130-307 cm of total length (TL)
was recorded. The sex ratio was 1.06 males: 1 females. In males, the clasper length was between 4 to 21.2 cm and the inflection point was estimated
at 189.7 cm TL. The mean size at maturity (TLso) for male blue sharks was 187.1 cm TL.
© 2016 Universidad Nacional Auténoma de México, Instituto de Biologfa. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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El tiburén azul Prionace glauca (Linnaeus, 1758), es una
especie peldgica que se distribuye en las aguas templadas y
tropicales del mundo (Compagno, Dando y Fowler, 2005).
El reclutamiento y abundancia de una especie depende prin-
cipalmente de las caracteristicas de su reproduccién; en los
elasmobranquios se producen diversas estrategias reproducti-
vas como la madurez tardia, la fecundidad baja y los largos
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periodos de gestacién (Cortés, 2000). El tiburén azul P. glauca
presenta una fecundidad promedio de 30 crias, con periodos de
gestacion de 9 a 12 meses (Snelson, Burgess y Roman, 2008),
es una especie relativamente grande, alcanzando los 400 cm de
longitud total (Martinez-Ortiz y Garcia-Dominguez, 2013).

En el Pacifico ecuatoriano esta especie es capturada inciden-
talmente con artes de pesca espinel o palangre de superficie por
la flota artesanal, y representa la segunda especie de tiburén de
mayor captura, y constituye entre el 13.85% y el 19.36% en peso
del total de tiburones capturados en aguas de Ecuador (Martinez-
Ortiz y Garcia-Dominguez, 2013). Tomando en cuenta que los
aspectos de la biologia reproductiva de una especie juegan un
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papel importante para el manejo de las pesquerias (Trindade-
Santos y Freire, 2015), el principal objetivo de este estudio es
dar a conocer resultados importantes de varios aspectos repro-
ductivos del tiburén azul P. glauca en aguas ecuatorianas, sobre
la base principal de las caracteristicas sexuales externas de la
especie.

Se realizaron muestreos en la localidad de Playita Mia,
Manta, Ecuador (0°56’59” S, 80°42'34” O), entre septiembre
de 2011 y agosto de 2012. La localidad de Playita Mia, Manta,
es representativa respecto a la presencia de tiburones debido al
alto nimero de desembarque de especies de elasmobranquios
en el drea (Martinez-Ortiz et al., 2007). Los organismos fueron
medidos en centimetros (cm) en su longitud total (LT), precau-
dal (LP) y sexados. El 6rgano copulador de los machos (clasper)
fue medido desde el punto de rotacién hasta la punta del mismo;
ademas la madurez sexual fue determinada mediante el grado
de calcificacién de acuerdo con 3 categorias: 0 no calcificado;
1 semi-calcificado; 2 calcificado: 2 corresponde a machos
maduros.

Para graficar la composicién de las tallas se utilizé un his-
tograma; las comparaciones entre las medias de las tallas de
machos y hembras se realizaron mediante una prueba de #-
student. La proporcién sexual se analizé mediante la hipdtesis
nula de igualdad de 1:1, para lo que se utilizé la prueba x.
La relacién morfométrica entre LT y LP se realiz6 mediante un
andlisis de regresion lineal y se utiliz6 un analisis de covarianza
(Ancova) para evaluar las diferencias entre sexos.

La madurez sexual en los machos se establecié sobre dos
criterios: /) mediante el ajuste de una curva logistica modificada
con datos crudos para conocer el punto de inflexién de la curva y
2) con el ajuste de un modelo logistico (P = 1/1 + e H(OXLT))
a los datos binomiales de madurez del clasper para estimar la
talla media de madurez (LTsg). Todos los analisis estadisticos se
realizaron en R (R Development Core Team, 2012) y se utilizé
el paquete FSA (Ogle, 2014).

Se registraron un total de 577 individuos, con tallas de 130
a 307 cm de LT, de los cuales 298 eran machos y 279 hembras,
con una proporcién similar de ambos sexos: de 1.06 machos: 1
hembras (x? =0.03, p =0.43), las tallas de los machos oscilaron
de 137 a 307 (media=217.2 & 39.47) cm de LT y las hembras
de 136 a 297.4 (media=214.1 + 25.90) cm de LT (fig. 1).
Los machos presentaron tallas mayores a las hembras, pero
no hubo diferencias significativas en las tallas entre machos
y hembras (r=1.1, p=0.26). Se encontré una correlacién
positiva entre LT y LP del tiburén azul (R>=0.94) (fig. 2)
y no se registraron diferencias entre sexos (Ancova=0.71,
p=0.39).

En los machos del tiburén azul P. glauca se registraron
49 organismos con clasper no calcificados, 26 semicalcificados
y 222 con clasper totalmente calcificados (fig. 3A). Los machos
con claspers inmaduros (no calcificados) presentaron tallas de
136.0 a 191.8 cm de LT con una longitud de clasper (LC) de 4 a
12.6 cm, mientras los organismos con clasper en etapa de madu-
racién (semicalcificados) presentaron tallas de 156.8 a210.0 cm
de LT y LC de 8.6 a 13.8 cm. Los machos con claspers maduros
(calcificados) tuvieron tallas de 168.4 a 307.0cm de LT y LC
de 9.8 a 21.2cm. El punto de inflexion del clasper se estimé
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Figura 1. Composicion de tallas de machos y hembras del tiburén azul Prionace
glauca desembarcados en la localidad de Playita Mia, Manta, Ecuador.
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Figura 2. Relacién entre la longitud precaudal y total del tiburén azul Prio-
nace glauca. Se ajustd una regresion lineal por y =6.74 +0.72 x, coeficiente de
correlacién r=0.95, p<0.001.

en 189.7 cm. La talla media de madurez en los machos fue de
187.1cm de LT (fig. 3B).

Nuestros resultados muestran que el tiburén azul presentd
tallas de 130 a 307 cm de LT, resultados que difieren a los regis-
trados en otras areas como Chile, donde la talla menor fue la
de un juvenil de 52 cm de LT (Bustamante y Bennett, 2013); de
igual manera sucedi6 en aguas mexicanas donde la talla menor
registrada por Carrera-Fernandez, Galvan-Magana y Ceballos-
Vazquez (2010) para el drea de Baja California Sur fue de
81 cm de LT, mientras que Cruz-Ramirez, Soriano-Veldsquez,
Santana-Herndndez, Ramirez-Santiago y Acal-Sanchez (2012)
documentaron para la regién de Puerto Manzanillo, México,
la talla menor en 77cm de LT. El reporte de tallas menores
para ciertas regiones del Pacifico mexicano se podria deber a
que, de acuerdo con Salomoén-Aguilar, Villavicencio-Garayzar
y Reyes-Bonilla (2009), estas representan importantes areas de
reproduccidn, nacimiento y crianza para varias especies de tibu-
rones.
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Figura 3. Relacién entre la longitud del clasper y la longitud total (A) de acuerdo
con la calcificacion del clasper en machos; la curva se ajusté mediante una curva
logistica modificada por y =4 + {(21.2 —4) [1 +¢002 (1897 = DI -11 1, £0,001.
Talla de media de madurez LTso (B) en machos del tiburén azul Prionace glauca.

La proporcion de sexos registrada en este estudio difiere a
lo encontrado en otros trabajos para México, donde de acuerdo
con Carrera-Fernandez et al. (2010), en la regién de Baja Cali-
fornia Sur, los machos presentaron una abundancia mayor que
las hembras, mientras que en el drea de Puerto Manzanillo, de
acuerdo con Cruz-Ramirez et al. (2012), las hembras fueron
mds abundantes. Para un estudio realizado en aguas abiertas en
el sureste del Pacifico, Zhu, Dai, Xu, Chen y Chen (2011) tam-
bién registraron un mayor nimero de machos. Estas diferencias
muestran una posible segregacion sexual aunque estos resulta-
dos pueden estar influenciados por el esfuerzo de muestreo en
cada investigacion.

El conocimiento de aspectos biolégicos de una especie
juega un papel importante para el manejo de las pesquerias
(Trindade-Santos y Freire, 2015); en nuestro estudio se presenta
informacion sobre aspectos reproductivos basados en caracteris-
ticas externas en machos del tiburén azul en aguas ecuatorianas;
asi también se estimé que los 6rganos copuladores en los machos
alcanzan su madurez a los 168.4 cm de LT, resultados que difie-
ren del estudio realizado en Chile donde el clasper de los machos
alcanza su madurez en organismos de 195 cm de LT hacia arriba
(Bustamante y Bennett, 2013).

De igual manera como se realiza en otros estudios con espe-
cies de elasmobranquios diferentes a P. glauca, se utiliz6 la
longitud y calcificacion del clasper para estimar la madurez en
machos (Mejia-Falla, Navia y Cortés, 2012; Romero-Caicedo,
Galvan-Magafia y Martinez-Ortiz, 2014). En el presente estudio
se estim6 un punto de inflexion del clasper de 189.7cm de LT y
una talla media de madurez en machos de 187.1 cm de LT; estas
representan tallas similares a las que se han reportado anterior-
mente en otras dreas del océano Pacifico oriental (Bustamante
y Bennett, 2013; Carrera-Ferndndez et al., 2010; Cruz-Ramirez
et al., 2012).

Sugerimos que se deberia realizar un estudio en profundidad
y presentar, sobre todo, la biologia reproductiva del tiburén azul
P. glauca como principal factor para conocer el estado de con-
servacién y para ampliar el conocimiento sobre la biologia de la
especie en aguas ecuatorianas.

Los autores agradecen a la Universidad Laica “Eloy Alfaro”
de Manabi, a los comerciantes, pescadores y evisceradores de la
localidad pesquera de Playita Mia, Manta, Ecuador, por permitir
la colecta de informacién para llevar a cabo el presente estudio.

Referencias

Bustamante, C. y Bennett, M. B. (2013). Insights into the reproductive biology
and fisheries of two commercially exploited species, shortfin mako (Zsu-
rus oxyrinchus) and blue shark (Prionace glauca), in the south-east Pacific
Ocean. Fisheries Research, 143, 174-183.

Carrera-Fernandez, M., Galvan-Magafia, F. y Ceballos-Vazquez, B. P. (2010).
Reproductive biology of the blue shark Prionace glauca (Chondrichthyes:
Carcharhinidae) off Baja California Sur, México, Aqua. International Jour-
nal of Ichthyology, 16, 3—15.

Compagno, L. J. V., Dando, M. y Fowler, S. (2005). Guia de campo de los
tiburones del mundo. Barcelona: Ediciones Omega, S.A.

Cortés, E. (2000). Life history patterns and correlations in sharks. Reviews in
Fisheries Science, 8, 299-344.

Cruz-Ramirez, A., Soriano-Veldsquez, S. R., Santana-Herndndez, H., Ramirez-
Santiago, C. E. y Acal-Séanchez, D. E. (2012). Aspectos reproductivos del
tiburén azul Prionace glauca capturado por la flota palangrera de mediana
altura del Puerto de Manzanillo, Colima. Ciencia Pesquera, 20, 39-48.

Martinez-Ortiz, J., Galvin-Magaia, F., Carrera-Ferndndez, M., Mendoza-
Intriago, D., Estupifidn-Montafio, C. y Cedefo-Figueroa, L. (2007).
Abundancia estacional de tiburones desembarcados en Manta-Ecuador. En J.
Martinez-Ortiz y F. Galvan-Magana (Eds.), Tiburones en el Ecuador: casos
de estudio/Sharks in Ecuador: case studies (pp. 9-27). Manta, Ecuador:
EPESPO-PMRC.

Martinez-Ortiz, J. y Garcia-Dominguez, M. (2013). Guia de campo. Condrictios
del Ecuador. Quimeras, tiburones y rayas. Manta, Ecuador: Ministerio de
Agricultura, Ganaderia, Acuacultura y Pesca (MAGAP)/Viceministerio de
Acuacultura y Pesca (VMAP)/Subsecretaria de Recursos Pesqueros (SRP).

Mejia-Falla, P. A., Navia, A. F. y Cortés, E. (2012). Reproductive variables
of Urotrygon rogersi (Batoidea: Urotrygonidae): a species with a trianual
reproductive cycle in the Eastern tropical Pacific Ocean. Journal of Fish
Biology, 80, 1246-1266.

Ogle, D.H. (2014). FSA: Fisheries stock analysis. R package versién 0.4.12.
http://fishr.wordpress.com/fsa/.

R Development Core Team. (2012). R: a language and environment for statistical
computing. Vienna: R Foundation for Statistical Computing.

Romero-Caicedo, A. F.,, Galvdn-Magaiia, F. y Martinez-Ortiz, J. (2014). Repro-
duction of the pelagic thresher shark Alopias pelagicus in the equatorial
Pacific. Journal of the Marine Biological Association of the United Kingdom,
94, 1501-1507.

Salomén-Aguilar, C. A., Villavicencio-Garayzar, C. J. y Reyes-Bonilla, H.
(2009). Zonas y temporadas de reproduccién y crianza de tiburones en el

Coémo citar este articulo: Briones-Mendoza, J., et al. Notas sobre la biologfa del tibur6n azul Prionace glauca (Carcharhiniformes: Carcharhi-
nidae) en aguas ecuatorianas. Revista Mexicana de Biodiversidad (2016), http://dx.doi.org/10.1016/j.rmb.2016.09.007



dx.doi.org/10.1016/j.rmb.2016.09.007
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0005
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0010
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0015
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0020
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0025
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0030
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0035
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0040
http://fishr.wordpress.com/fsa/
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0055
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060

ARTICLE IN PRESS

4 J. Briones-Mendoza et al. / Revista Mexicana de Biodiversidad xxx (2016) xxx—xxx
golfo de California: estrategia para su conservacion y manejo pesquero. Trindade-Santos, 1. y Freire, K. M. F. (2015). Analysis of reproductive patterns
Ciencias Marinas, 35, 369-388. of fishes from three large marine ecosystems. Frontiers in Marine Science,
Snelson, F. F, Jr., Burgess, G. H. y Roman, B. L. (2008). The reproductive 2, 1-10.
biology of pelagic elasmobranchs. En M. D. Camhi, E. K. Pikitch, y E. A. Zhu, J., Dai, X., Xu, L., Chen, X. y Chen, Y. (2011). Reproductive biology
Babcock (Eds.), Sharks of the open ocean: biology, fisheries and conserva- of female blue shark Prionace glauca in the southeastern Pacific Ocean.

tion (pp. 24-53). Oxford: Blackwell Publishing Ltd. Environmental Biology of Fishes, 91, 95-102.



dx.doi.org/10.1016/j.rmb.2016.09.007
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0060
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0065
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0070
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075
http://refhub.elsevier.com/S1870-3453(16)30113-0/sbref0075

