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Cryptic diversity

* Genetically distinct but
morphologically similar
populations
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Caterpillars of the two-barred flasher butterfly hint
at the existence of cryptic diversity.
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Cryptic diversity

* Genetically distinct but
morphologically similar
pOpUlationS LONCHO

* Important for biodiversity e 0 00c:
accounts and management '
(e.g., population sizes)
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* Genome-wide sequencing
methods are uncovering
cryptic diversity at increasing
rates, including in corals.

YESENN SENNOV

Caterpillars of the two-barred flasher butterfly hint
at the existence of cryptic diversity.



Pacific cryptic Porites
lineages with differing
bleaching susceptibility
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Cryptic lineages are everywhere...

* At least 21 stony coral genera...

* Acropora, Agaricia, Coelastrea, Diploria, Favia, Fungia, Galaxea,
Leptoseris, Madracis, Montastrea, Orbicella, Pachyseris, Plesiastrea,
Pocillopora, Porites, Psammocora, Pseudodiploria, Sreiatopora,
Siderastrea, Stephanocoenia, Stylophora

* ... Including corals in the Atlantic Ocean and the Florida Keys.



Cryptic lineages often have differing distributions
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Cryptic lineages often have differing distributions
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..and they often associate with distinct
Symbiodiniaceae species or strains

Density

Environmental parameter
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How do cryptic lineages in different habitats differ in terms of phenomes and

algal partnerships, how does this influence thermal tolerance, and how can
this be leveraged for conservation and restoration?
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Cryptic lineages rule the reef
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Cryptic lineages rule the reef

* Distributions across depths
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Cryptic lineages rule the reef

* Distributions across depths
* Morphological differences
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Cryptic lineages rule the reef
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Cryptic lineages rule the reef

* Distributions across depths

Morphological differences

Symbiont associations

e Phenomes
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Cryptic lineages rule the reef
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* Distributions across depths
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Three distinct lineages
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Three distinct lineages
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Three distinct lineages
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Lineages have different algal partners
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Phenomes differ among lineages
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Phenomes differ among lineages
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How do phenomes affect

temperature tolerance?
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Lineages differ in terms of thermal response
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Conclusions:
- Cryptic lineages of S. siderea are differentially distributed across depths

- They may differ in terms of corallite morphology

- They differ in terms of phenomes and temperature tolerance
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Conclusions:

- Cryptic lineages of S. siderea are differentially distributed across depths
- They may differ in terms of corallite morphology

- They differ in terms of phenomes and temperature tolerance

What about the Keys?




Cryptics in the Keys?

* Siderastrea siderea (4 lineages)
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Cryptics in the Keys?

* Siderastrea siderea (4 lineages)
* Montastrea cavernosa (4 lineages)
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Cryptics in the Keys?

* Siderastrea siderea (4 lineages)

* Montastrea cavernosa (4 lineages)
* Agaricia agaricites (3 lineages)

* Porites astreoides (3 lineages)
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Cryptics in the Keys?

27°N 4

* Siderastrea siderea (4 lineages)
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Cryptics in the Keys?

* Siderastrea siderea (4 lineages)

* Montastrea cavernosa (4 lineages)
* Agaricia agaricites (3 lineages)

* Porites astreoides (3 lineages)
 Stephanocoenia intersepta (4)

* Pseudodiploria clivosa (2 or more)

Bell et al., 2023 (thesis)
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Cryptics in the Keys?

* Siderastrea siderea (4 lineages)

* Montastrea cavernosa (4 lineages)
* Agaricia agaricites (3 lineages)

* Porites astreoides (3 lineages)
 Stephanocoenia intersepta (4)

* Pseudodiploria clivosa (2 or more)
* Orbicella faveolata (2 or more)

Klein et al., 2024
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Other Florida corals that may have cryptic
lineages (unconfirmed)?
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Other Florida corals that may have cryptic
lineages (unconfirmed)?

* Diploria labyrinthiformis

* 2lineages identified in Curacao;
Chamberland et al., 2025

* Favia fragum

* 2lineages identified in Panama;
 Carlon & Budd 2002

* Madracis sp.,
* 2+ lineages identified in Curacao;
* Frade et al., 2010

 Meandrina sp.
* 2+ species identified in Puerto Rico;
* Pinzén & Weil, 2011




There are likely other coral species with cryptic lineages in

South Florida yet to be discovered.

Diploria labyrinthiformis

* 2lineages identified in Curacao; 0S5 e
Chamberland et al., 2025 e

Favia fragum

* 2lineages identified in Panama;
 Carlon & Budd 2002

* Madracis sp.,

* 2+ lineages identified in Curacao;
* Fradeetal., 2010

« Meandrina sp.

* 2+ species identified in Puerto Rico;
* Pinzén & Weil, 2011




Why is it important to
account for cryptics?

* Cryptic lineages are adapted to distinct
habitats—important to recognize for
translocation and outplanting
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Why is it important to
account for cryptics?

* Cryptic lineages are adapted to distinct
habitats—important to recognize for
translocation and outplanting

* Many coral species may be composed of
multiple cryptic species with smaller
effective population sizes than previously
thought

* Some lineages associate with distinct
symbiont types, which can influence SCTLD
susceptibility

* Different lineages may not be able to
reproduce together or produce infertile
offspring
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Hopeful take-
home message

* More diversity than
previously thought

 Some lineages may be
better equipped to deal
with increasing seawater
temperatures




Hopeful take-
home message

* More diversity than
previously thought

 Some lineages may be
better equipped to deal
with increasing seawater
temperatures

* Experimental crosses
between some cryptic
lineages could lead to
individuals with higher
thermal tolerance or
disease resistance
(Hybrid vigor)




h

The Grupstra Reef Symbiosis Lab is interested in leveraging ', ,
cryptic coral diversity for conservation in FL.

* Developing rapid methods for lineage ID 4 ﬁ7
* Understanding lineage-specific responses to stress and disease 7 £ P
- » Characterizing reproductive barriers and estimating effective
population sizes

Testing stress tolerance in experimental crosses (hybrid vigor)

Xxperimental crosses
between some cryptic
lineages could lead to
individuals with higher
thermal tolerance or
disease resistance

(Hybrid vigor)




How to
Identify
cryptics?

Grupstra et al., 2024. Nature Ecology & Evolution
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« Morphological (e.g. skeletal)
- Behavioural (e.g. spawn time)

« Fertilization compatibility
- Distributions across space

- RFLP

- Diagnostic marker gene

sequencing
+ Microsatellites
« RNA-seq

» RAD-seq
» ReAD-seq

« Genome skimming
« Hybrid capture and target
enrichment sequencing

- Low-coverage WGS

- WGS
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Questions?
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