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It is helpful to understand spatial population structure.
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Conceptual models lead to better assessments.
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How much genetic and demographic
Xing occurs across what spatial scales?
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Spatially explicit

‘classic stock
delineation’

1

Units delineated
according to spatial
boundaries

[tagging, genetics, life history]

Spatially implicit
‘Areas-as-fleets’

l

Units delineated
according to
selectivity

|[gear type, area of operation]



SILKY SHARK MANAGEMENT

—p-
IATTC attempts Pacific-wide stock
2013 IATTC proposes 2016 2017 2018 Conceptual model
use of stock status
indicators

Biomass has declined &
fishing mortality has
increased




SILKY SHARK
CARCHARHINUS FALCIFORMIS

s’f-

Leads shark bycatch in many shelf-edge and
open-ocean fisheries

(Bonfil, 2008; Oliver ef al., 2015)




‘Coastal—pelaglc , ‘Semi-oceanic’, ‘Pelagic’
]uvenlle areas along the shelf edge,

Adults more offshore

Neritic species
(fine-scale population structure)

Oceanic species
(minimal population structure)

(Springer 1967; Branstetter, 1987, 1990; Bonfil, 2008)




- Objective

Characterize Silky Shark spatial population structure in the (E)PO
(i.e., explore stock structure)
f‘ 2 _*\ —-—

1) Movement data {synthesis}
2) Population genetic data {review}
3) Spatial variation in life history parameters {new}




244 individuals

1967-2021

9 studies
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Within-EPO: spatial variation in life history?

3,590 males with catch locations,
measurements, and clasper calcification status
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Movement data Population genetic data
{synthesis} {review}

Spatial variation in life history
{new}

3-stock management approach

Does mating and pupping occur in each?



Mating habitats can be suggested by sex ratios.

Balanced sex ratios (1 male: 1 female) =
potential mating habitat



Latitude

Males and females mix in space — mating habitats widespread?
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Pups are all over — pupping areas widespread

Silky Shark (<82 cm TL) Locations
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Ontogenetic shift from shelf-edge to oceanic habitats is not universal:
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Silky Sharks probably also pup offshore.
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Spatially explicit

‘classic stock
delineation’

l

Units delineated
according to spatial
boundaries

[tagging, genetics, life history]

(Waterhouse et al., 2014; Hurtad

Spatially implicit
‘Areas-as-fleets’

l

Units delineated
according to
selectivity

[gear type, atea of operation]

b-Gerro et al., 2014; Punt 2019)
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1N assessments
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Califofi

Humboldt Current
Large Silkies




B

Expect demographic mixing

between genetic stocks in the
--ﬂ""
boreal winter and austral winter "‘




Interested in developing
similar conceptual models for
other vulnerable sharks

(e.g., hammerheads)




QUESTIONS?



Kraft et al 2018 — Pacific wide _ -
*entire mitochondrial genome and thousands. |
of nuclear loci 7 . 4

-y _.

S om, ; 4 A\

Pairwise comparisons betwem ‘_ ﬁ A
e

nuclear DNA F,= 0.019 — 0.042 _
mitochondrial DNA F; = 0.012 = 0.057 :

Rodriguez-Matus 2020 — EPO
*microsatellite data (nuclear)

F.. range: 0.005 (within-Mexico comparisons)
to 0.035 (central Mexico to El Salvador)
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