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Developmental evidence for serial homology
of the vertebrate jaw and gill arch skeleton
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Increasing morphological disparity and decreasing
optimality for jaw speed and strength during
the radiation of jawed vertebrates

William J. Deakin'*, Philip S. L. Anderson?, Wendy den Boer®, Thomas J. Smith’, Jennifer J. Hill%,

Martin Riicklin®, Philip C. J. Donoghue'*, Emily J. Rayfield'*
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Diversity of Chondrichthyes
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A) Body type 1 - Macropelagic Ecomorphotypes
Taxa: Cetorhinidae and Lamnidae

Ventilation: obligate ram

Features: high aspect ratio caudal fin, lateral keel
Habitat: oceanic cruisers

{tfe
H

C) Body type 3 — Benthic Ecomorphotypes
Taxa: Heterodontiformes, Orectolobiformes,
Carcharhiniformes except Carcharhinidae,
Hexanchiformes and Pristiophoriformes

Ventilation: primarily suction, some ram and transition
Features: low caudal fin angle, small or no hypocaudal

lobe (H), more anterior pelvic fins
Habitat: benthic

B) Body type 2 - Littoral Ecomorphotypes
Taxa: Mitsukurinidae, Odontaspididae, Alopidae,
Carcharhinidae

Ventilation: obligate ram and suction, some
transition

Features: lower aspect ratio caudal fin, flattened
ventral head surface, generalized morphology
Habitat: continental cruisers

: E
T et 5N/

D) Body type 4 — Bathic and Micropelagic
Ecomorphotypes

Taxa: Squaliformes

Ventilation: suction

Features: no anal fin, large epicaudal lobe (E), high
lateral pectoral fins

Habitat: littoral, micropelagic, or bathic

Figure 1. Body types in sharks (after Thomson and Simanek, 1977).
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A) Body type 1 - Macropelagic Ecomorphotypes B) Body type 2 - Littoral Ecomorphotypes
Taxa: Cetorhinidae and Lamnidae Taxa: Mitsukurinidae, Odontaspididae, Alopidae,
Ventilation: obligate ram Carcharhinidae

Features: high aspect ratio caudal fin, lateral keel Ventilation: obligate ram and suction, some
Habitat: oceanic cruisers transition

Features: lower aspect ratio caudal fin, flattened
ventral head surface, generalized morphology
Habitat: continental cruisers

Sy A

C) Body type 3 - Benthic Ecomorphotypes D) Body type 4 — Bathic and Micropelagic
Taxa: Heterodontiformes, Orectolobiformes, Ecomorphotypes

Carcharhiniformes except Carcharhinidae, Taxa: Squaliformes

Hexanchiformes and Pristiophoriformes Ventilation: suction

Ventilation: primarily suction, some ram and transition Features: no anal fin, large epicaudal lobe (E), high
Features: low caudal fin angle, small or no hypocaudal lateral pectoral fins

lobe (H), more anterior pelvic fins Habitat: littoral, micropelagic, or bathic

Habitat: benthic

Figure 1. Body types in sharks (after Thomson and Simanek, 1977).



How to assess ecology of an extinct/unknown
species from morphology and ecology of
previously studied species

How fast could
Ptychodus swim?




How to assess ecology of an extinct/unknown
species from morphology and ecology of
previously studied species
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How to assess ecology of an extinct/unknown
species from morphology and ecology of
previously studied species
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How to assess ecology of an extinct/unknown
species from morphology and ecology of
previously studied species

3 Interpolate position of unknown species
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A) Body type 1 - Macropelagic Ecomorphotypes
Taxa: Cetorhinidae and Lamnidae

Ventilation: obligate ram

Features: high aspect ratio caudal fin, lateral keel
Habitat: oceanic cruisers
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Devonian elasmobranch:
Cladoselache

imae

——=Onychoselache traquairi

ertonodus spp.
Synechodus dubrisiensis
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F: International Shark Attack File — Florida Museum of Natural History m https://www.nature.com/articles/s41598-020-71387-y.pdf
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A shark, like Satan, is a completely unloved and d
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like Satan, is a

In case of a shark attack if you have no gun. Now, this is a pretty desperate
countermeasure, but remember that your life-insurance company was not happy
about you when you fell into the water. To repeat, in case of a shark attack in the
water, swim out of the line of his charge, grab a pectoral fin as he goes by, and ride
with him as long as you can hold your breath. '

completely unloved and disreputable thing.



scientific reports

OPEN Personal electric deterrents can
reduce shark bites from the three
species responsible for the most
fatal interactions

Thomas M. Clarke'™, Adam Barnett®?, Richard Fitzpatrick®, Laura A. Ryan*,
Nathan S. Hart*®, Arnault R. G. Gauthier®, Tracey B. Scott-Holland® & Charlie Huveneers?
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Brief Report

Shark Bite Reporting and The New York Times

Christopher L. Pepin-Neff

California Documented Shark Incidents by Decade
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If confirmed, the attack would be the first fatal shark attack in the United States in 2021, according to an
incident log kept by the Global Shark Attack File, which tracks data on interactions between humans and
sharks. The log indicates there have been eight fatal attacks this year worldwide, including three in Australia.

The local authorities have posted shark warning signs within a mile radius of the scene of the attack, as is
standard procedure, Adeline Yee, a parks spokeswoman, said in an email late on Friday. Beachgoers are advised
to avoid going into the water in that area, near Morro Rock, the landmark volcanic rock that towers over the
water, for the next three days, she added.

The exact cause of death was not immediately known and the San Luis Obispo County Coroner's Office was
investigating, the California Parks statement said.

Fatal shark attacks on humans are extremely rare. There were three fatal shark attacks in U.S. waters in 2020:
off Bailey Island, Maine; Maui, Hawaii; and near Santa Cruz, Calif. From 2011 to 2020, the United States had
just seven fatal shark attacks and 448 nonfatal attacks.

There were 57 unprovoked shark attacks worldwide in 2020 and 39 provoked attacks, resulting in 13 fatalities,
according to the International Shark Attack File, another organization that tracks shark data, which is based at
the Florida Museum of Natural History at the University of Florida.

NY Times reporting descriptors for human-shark interactions between 2012--
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Otodusmegalodon

Reassessment of the possible size, form, weight, cruising
speed, and growth parameters of the extinct megatooth

shark, Otodus megalodon (Lamniformes: Otodontidae), and new
evolutionary insights into its gigantism, life history strategies,
ecology, and extinction

Kenshu Shimada,

Department of Biological Sciences, DePaul University, Chicago, lllinois, USA, , Department of

Environmental Science and Studies DePaul University, Chicago, lllinois, USA, , and Sternberg
Museum of Natural History, Fort Hays State University, Hays, Kansas, USA.
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BRIEF COMMUNICATION

First record of bottom-feeding behaviour
in the whale shark (Rhincodon typus)

Darren A. Whitehead?© | Joel Gayford®*

wwe FISHBIOLOGY - @&

Galea
whale shark

Marine Biology (2026) 173:153
https://doi.org/10.1007/500227-026-04900-y

REVIEW, CONCEPT, AND SYNTHESIS

An ethogram for the whale shark (Rhincodon typus) with insights into
foraging plasticity

123

Christine Barry -Luciana C. Ferreira®® - Adrian C. Gleiss'*(© - Mark G. Meekan®*® . E. W. Misty Paig-Tran®

Robert Harcourt®® . Michele Thums?
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Squaleacookiecutter shark

The cookie-cutter shark's teeth gouge
plugs of flesh out of bigger creatures.

From beneath, the cookie-cutter’s true silhouette (top) blends in with
light filtering from the sky because of the shark's luminescent
underside. A dark patch in the glow resembles a smaller fish.
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Squaleaangel shark
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Batoidea
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Figure 1. Major pectoral fin morphotypes in batoids.
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Research Article (3 Full Access

Re-evaluation of batoid pectoral morphology reveals
novel patterns of diversity among major lineages

Christopher M. Martinez y¥%, F. James Rohlf, Michael G. Frisk

First published: 11 February 2016 | https://doi.org/10.1002/jmor.20513 |
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Batoidea: stingray

Stingray Envenomation of the Foot: A case report
| by Al Kline, DPM!
The Foot & Ankle Journal 1 (6): 4

Stingrays are docile marine animals that only strike their victim when provoked or startled. Lower
extremity and foot envenomation is common when fishing in shallow waters off the beach. The stingray
tail has a sharp, serrated barb along the proximal third of the tail that is usually hidden and encased in
an integumentary sheath and can deliver painfill enzyines causing tissue necrosis. Immediate treatment
including rapid cleansing and heat submersion of the foot is recommended after injury. If treatment is
<% delayed, infection from marine bacteria often requires hospitalization including intravenous antibiotics
and surgical treatment.

Key words: Stingray envenomation

Accepted: May 2008 Published: June 2008
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Batoidea: manta ray



Batoidea: guitarfish
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RESEARCH ARTICLE | DEVELOPMENTAL BIOLOGY | @ fFXWine ®

Teeth outside the jaw: Evolution and
development of the toothed head clasper in
chimaeras

Karly E. Cohen B, Michael I. Coates @, and Gareth |, Fraser Authors Info & Affiliations
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