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卖点：

· 概述了对于史前鲨鱼物种最新研究进展。
· 专门绘制的插画展示了鲨鱼进化史上令人难以置信的各种体型和行为方式。 
· 通过创新的化石扫描技术，获得对于史前鲨鱼的新认识。


内容简介：

鲨鱼已经统治海洋已经超过4亿年了，在进化史上，曾经出现过各种各样的鲨鱼，从流线型的泥盆纪枝角鲨和具有奇异的螺旋齿的螺旋鲨，到令人望而生畏的巨齿鲨。 

《史前巨鲨》将前沿科学与炫目的视觉效果相结合，展示了新的扫描和成像技术如何揭示从前因时间而丢失的软组织和身体结构的隐藏细节。化石照片与戏剧性的艺术重建相结合，生动地展现了这些多样而奇妙的古代猎手。


作者简介：

[image: Jack COOPER | PhD Student | Master of Science | Swansea University ...]杰克·库珀（Jack Cooper）博士是国际公认的鲨鱼和古生物学专家，尤其对著名的巨齿鲨有深入的研究。作为一名充满激情的科普者，他致力于通过讲故事来促进全球各地人们对鲨鱼的认识和保护。他著有数篇科学论文和热门媒体文章，文章发表在包括《卫报》（The Guardian）和《对话》（The Conversation）等杂志上。他还出现在电视上介绍他的研究，并为书籍、博物馆和纪录片提供咨询。
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引言
第一章：多种多样的鲨鱼
第二章：化石记录中的鲨鱼
第三章：鲨鱼古生态学与行为
第四章：泥盆纪的鲨鱼（4.19亿至3.59亿年前）
第五章：石炭纪的鲨鱼（3.59亿至2.99亿年前）
第六章：二叠纪的鲨鱼（2.99亿至2.52亿年前）
第七章：三叠纪的鲨鱼（2.52亿至2.01亿年前）
第八章：侏罗纪时期的鲨鱼（2.01亿至1.45亿年前）
第九章：白垩纪的鲨鱼（1.45亿至6600万年前）
第十章：古近纪的鲨鱼（6600万至2300万年前）
第十一章：新第三纪的鲨鱼（2300万至260万年前）
第十二章：今天的鲨鱼
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INTRODUCTION Birth ofan apex prcdator

For almost halfa billion years, sharks have inhabited our oceans. In all that time, they

have not only been tremendous hunters but marvels of both evolution and resilience.

Occupyinga range of ecological roles across nearly every marine habitat, and with

incredible diversity in size, shape, diet and even reproduction, the story of sharks is

also the story of the history of our oceans.

A pair of ancient sharks
intoract. Obsarvations.

of social ineractions in
ving sharks couid well
provido insights nto how
prohistoric sharks may
have interacted unti diract
fossils can be found.

espite their fearsome reputation, sharks can be considered one of
D nature’s great survivors. True sharks chat live among us today

(scientifically deemed neoselachians) have swum our oceans for over
250 million years, while the broader “shark group” (Chondrichthyes) has
existed for over 400 million years. In other words, sharks are older than
grass; older than trees; and even older than the rings of the planec Saurn!
Inall chat cime, sharks have survived world-changing environmencal shifts,
including all of the “big five” mass extinction events, and the rise and fall of
awhole host of iconic animals — from che armour-coated placoderms to the
giganic ichthyosaurs to even the dinosaurs.

But what precisely is a shark? Scientifically sharks belong to the class
Chondrichthyes, a group of cartilaginous fishes that also includes rays
(nicknamed “flac sharks”). Unlike bony fishes, shark skeletons are made
entirely out of soft cartilage, giving them both strengch and flexibilicy: Sharks
also have a range of remarkable adaptacions, including: mulciple rows of
replaceable teeth, cooth-like placoid scales across cheir skin to improve
swimming efficiency, and a masery of not only all five senses we humans
have (sight, hearing, couch, taste, and smell); but also a sixth sense” chac lets
chem decec faint electric pulses of their prey (electroreception). This unique
biology has been key to both their success and cheir diversicy:

Today’ sharks alone demonstrate enormous diversicy. They live across
vircually every marine habitat, and even some freshwater zones. They have no
fewer chan three different modes of reproduction. They range in size from
che tiny 20 cm dwarf lancernshark o the gigantic whale shark chat can reach
over 18 meters. Their diets are equally diverse: some sharks eat microscopic
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plankcon; some eac crabs, fishes or other sharks; some can eat seals, dolphins
orwhales; and ac least one shark is even known to cat seagrass!

Wich such diversicy comes a wide variety of ecological roles. Many sharks
are apex predators, which regulace prey populacions and keep ecosystems in
balance. Others are mesopredators lower down the food chain serving s
both predacor and prey: Some are even nutrient transporcers wichin and
between habitacs. With chis breadth of roles, sharks are essential players in
the functioning of marine ecosystems, many being deemed keystone species.

When considering their exceptionally long fossil record, it is evident that
sharks have played chese roles for millions of years. And over that time, they
were even more diverse than they are today: ranging from sharks with
bizarre buzzsaw teeth, to sharks chat glided through the sea with wing like
fins, to sharks that reached monstrous sizes. Take  journey back in time and
see just how sharks have spen almost halfa billion years as the “docrors of
the ocean’.

Apair of Hybodus inthe
Jurassic oceans, distinguished
from moden sharks by their
fin spines. One Hybodus
‘consumes a balemnite, fossils
of which have boen found in
fossilised stomach content of
Hybodus. The homs present
on the head were exclusive

to male Hybodus.
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Hclicoprion

When we picture a shark, we think of a mouth with row after row of teeth.
‘That’s certainly the case for the majority of all living and extinct sharks. However,

290 million years ago in the Permian period, there was one shark that challenged
that convention. Imagine a shark with teeth displayed as a whorl or spiral. Its a
baffling image, and yet such a shark actually existed. Say hello to Helicoprion.

The latest reconsiruction
of Halicoprion based on the
most up-to-date science.
Whilo the exact body form
romains uncortain, sciontists.
wore ablo 1o confim in 2013
that the iconic tooth whorl

was found exclusively in the
Towor jaw.

etween 290 and 270 million years ago, one of the most perplexing

sharks to ever live swam the Permian oceans. Meet Helicoprion, often

called the “spiral saw shark”. I¢s easy to see where the name comes
from: Helicoprion stands out amongst sharks for its extraordinary tooth
whorl fossils, where over 100 teeth along a common root form a continuous
spiral. Instead of constant shedding and replacing of teeth like we see in
other sharks, Helicoprion retained its baby teeth at the centre of the spiral,
which then grew as increasingly larger teeth formed in the mouth.
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‘The iconic tooth whorls of Helicoprion have been found all over the
world, including from geological sites in Russia, the United States, Australia
and China. This suggests chat this shark had a cosmopolican distribution.
over its 20-million-year longevity. Indeed, during the Permian, Earth’s
continents were all joined together to form the supercontinent Pangaea,

meaning thac marine life occupied one humongous global ocean known
as Panchalassa thac surrounded Pangaea. This would have made for an
excepeionally long swimming twip for Helicoprion and ics neighbours.

“The form and function of Helicoprion’s strange tooth whorls baffled
scientists for well over a century. The simple fact that no other shark has
such a unique kind of dentition led o all sors of hypotheses. These ranged
from the spiral being posicioned on the dorsal fin to running p the snout
from the upper jaw o whorls occupying both jaws. The mystery was finally
solved in 2013 when CT scanning of recovered cranial material confirmed
thac the tooth whorls were present exclusively in the lower jaws, wich tiny
place like teeth in the upper jaws. Furcher investigations found hardly any
wear on the spiralled eech. The collective evidence therefore implies that
Helicaprion most likely preyed on large squid-like critcers. Biomechanical
modelling indicates ic used ics front ceeth with a large gape to snag prey
and pull it inco its mouth, before sing the teech furcher back in the spiral
o shear s food in an arc-like motion resembling the slashing of a knife.

While the exact body shape of Helicaprion is uncercain due to ics fossil
record almost entirely consisting of these tooth whorls, we can generally
assume it most likely resembled other Eugencodontiform (“buzzsaw”)
sharks like Edestus (see below; Chaprer 5). In light of chis, che size of the

Atossil of a tooth whorl
rom Helicoprion. Theso

210 the most common romains
of Helcoprion, found most
commonly in daho, USA.
Tho baby tocth aro rotained at
tho centro of tho whorl, with
tocth gotting incraasingly
ergor as tho shark,and
therctoro tha whor,grow.
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