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“The Living Species and Their Illustrations in China's Seas” is the achievement of the “Chinese Offshore Investigation and
Assessment” and is also an expanded continuation of “Marine Species and Their Distributions in China's Seas” ( first published
in 1994, English version in 2001, revised and expanded version in 2008), covering the largest number of marine species and is
the best illustrated and most comprehensive among similar works in China. This book is the product of the collective effort of
112 people (national and international experts) from 44 organizations participated.

This treatise comprises two parts. Part I, “The Living Species in China's Seas” , covers more than 28 000 species in two
volumes. Part II, “ An Illustrated Guide to Species in China's Seas” , comprises 8 volumes of color and black and white
illustrations of 18 000 species arranged according to the five-kingdom classification scheme, with correspondence to the species
list published in Part I . This 10-volume book intended for reference by personnel in the marine, aquaculture and maritime
industries.
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Preface

“The Living Species and Their Illustrations in China's Seas” comprises 10 volumes in two parts.

Part I, entitled “ The Living Species in China's Seas” , reports more than 28 000 species in two volumes.

Part II, entitled “An Illustrated Guide to Species in China's Seas” , comprises 8 volumes and publishes
morphological diagrams and plates covering 18 000 species.

Part | is the in-depth continuation of “Marine Species and Their Distribution in China's Seas” (first published
in 1994), its English edition and the revised and improved edition published in 2008. The total number of species
reported has increased to more than 28 000, with the original Chinese name, scientific name, authority, geographical
distribution and references provided for each species. Also in this version, the date of first description and the English
common name adopted by the United Nations Food and Agricultural Organisation are reported, together with a plate
number for cross-referencing with part II.

Part II presents colour plates and line drawings of the morphological and selected ecological habit at illustrations
of 18 000 species, with a total of 25 000 species. Twenty-eight hundred illustrations describe organisms from prokaryotic
kingdom to animal kingdom. To facilitate identification and taxonomic research, distinguishing features including
colouration and morphology of each species are highlighted, while consideration is also given to overall presentation
and economy of space. Separate page and plate numbering as well as indices to scientific name of genus and Chinese
names of species are provided in each of the eight volumes to aid searches.

This comprehensive book is comprehensive and has high scientific and practical values. All marine species recorded
from China's Seas by the national and international literature since the 19th century have been incorporated, while
effort is made to remove fossil species. Taxonomic arrangement follows the popular five-kingdom approach; Taxonomic
units adopted below kingdom or phylum are the result of considered decisions based on the views of the respective
authorities, with particular reference to the issues of continuity and stability of nomenclature. This book strives to
be a valuable asset to species identification and taxonomy, ecological research, as well as personnel involved in
environmental protection, foreign trade and quarantine work.

This comprehensive and well-illustrated treatise is not only the first one in China, but also a rare effort internationally.
While there exist pictorial guides and checklists for the major groups, this collation of published and unpublished
checklists and morphological diagrams of the various groups is an embodiment of innovation.

This treatise also crystallizes the collective effort of national and overseas experts, bearing the fruit of many years
of in-depth research by the coordinating unit as well as the collaboration of many national and international experts.
This effort is reflected by the 112-member editorial team, which includes experts from the mainland, Taiwan, Hong
Kong, as well as Britain and Australia.

The publication of this book will further enhance research on the marine biodiversity of China and promote the
progress of science and technology in this field.

Professor Tang Qi-sheng
19th July 2010
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Introduction

“The Living Species and Their Illustrations in China's Seas” including two parts is the achievement of the “Chinese
Offshore Investigation and Assessment”. This effort is reflected by 112 contributors from 44 organizations participated,
which includes experts from the mainland, Taiwan, Hong Kong, as well as Britain and Australia. Part I, entitled “The
Living Species in China's Seas”, comprises 2 volumes. Part II, entitled “An Illustrated Guide to Species in China's
Seas”, comprises 8 volumes. “The Living Species and Their Illustrations in China's Seas” is also an expanded
continuation of “Marine Species and Their Distributions in China's Seas” ( first published in 1994, English version
in 2001, revised and expanded version in 2008). This compendium embodies comprehensiveness, as well as scientific
rigor and application values.

In*“An Illustrated Guide to Species in China's Seas”, morphological illustration forms the main description of each
species, but complementary ecological and biological natural history illustrations are also provided for selected species.
Both black and white as well as colour diagrams are included, with the common goal of high practical and aesthetic
quality. Apart from a reliance on biochemical (DNA, RNA, allozymes, etc.) traits as the main approach to classifying
and identifying prokaryotic kingdom (thus only a limited number of illustrations for this kingdom), taxa above family
in the other four Kingdoms are all illustrated with morphological diagrams. Effort was made to ensure diagrams
are available for species-poor, commercially important, or pest taxa. Colour plates and illustrations showing distinguishing
taxonomic features are included in the same diagrams for selected species.

A large number of journal articles and other published works from national and international sources have been
consulted, including published volumes of “ Fauna Sinaca” and Flora “ Algarum Marinarum Sinicarum” , and
specialised treatises.

Chinese and English introductions summarising the evolutionary position, major morphological features and
economic value precede the illustrated guide for every kingdom, phylum and class, and selected order for all major
taxa. Tables display the number of species, plate and page numbers for each plate to assist browsing and searching
by the reader. All references cited in the guide are listed to acknowledge the innovation effort of all authors. The 8-
volume guide is arranged from the low to high taxa according to the five-kingdom classification scheme. Independent
plate numbers, page numbers, scientific name of genus and Chinese names of species are provided in each volume.
Colour and black and white diagrams are arranged in mixed order in each volume. Searches for individual species
can be made using the index to each volume, or the plate numbers provided with taxa descriptions in the part I .
Relevant primary literature can be found in the reference list for species identification.

This illustrated guide owes its existence to the plates and illustrations drawn and photographed by many authors,
to whom gratitude is acknowledged. Comments on any shortcomings and errors due to the editor-in-chief's lack of
knowledge or historical constraints in imaging technology would be appreciated.

Editors-in-Chief
Xiamen, October 2010
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This is the largest phylum in the animal kingdom. There are numerous species with worldwide distributions. It
includes 85% of the one million species in the animal kingdom. Major characteristics include:

1. Body is divided into head, thorax and abdomen; appendages are jointed.

2. Chitinous exoskeleton with molting.

3. Coelom is mixocoel filled with blood, so it is also called hemocoele; muscle bundles consist of striated muscles.

Based on differences in respiratory organs, body regions and appendages, this phylum is divided into three subphyla
and eight classes including the exclusively marine Class Pycnognoida.

Subphylum BRANCHIATA
most are aquatic, with gills for respiration and 1 to 2 pairs of antennae:
1. Class Trilobita: all are fossilized species.

2. Class Crustacea: Most are aquatic with 2 pairs of antennae; head and thorax are fused to form the cephalothorax
with carapace on the dorso—lateral side, e.g., shrimp and crabs.

Subphylum CHELICERATA

3. Class Merostomata: all species are marine; appendages of the cephalothorax surround the mouth; respiration
is carried out by book gills of the inner side of abdominal appendages, e.g., horseshoe crabs.

4. Class Pycnogonida: all species are marine; body is long and slender; with proboscis; each body segment bears
long appendages; e.g., sea spiders.

5. Class Arachnoida: most of them are terrestrial but a few species are marine; cephalothorax has chelicerae,

pedipalps and four pairs of walking legs; abdominal appendages are reduced; respire using book lungs or trachea, e.g.,
spiders, sea mites.

Subphylum TRACHEATA

6. Class Prototracheata: all are terrestrial; body is worm—like; no conspicuous external segmentation, e.g.,
Peripatus.

7. Class Myriapoda: all are terrestrial; clear body segmentation; each body segment has one to two pairs of
appendages, e.g., centipedes.

8. Class Insecta: most of them are terrestrial but a few species are marine; it is the class with the largest number
of species in the animal kingdom; body is divided into head, thorax and abdomen; thorax has three pairs of walking

legs; many species have two pairs of wings, e.g., dragonflies, marine flies.
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Class Merostomata has got its name because it chews food using bristle spines at the base of the appendages. Its
common name is horseshoe crab or king crab because of its horseshoe—shaped carapace. However, it is very different
from crabs in terms of the morphology and evolutionary relationship, and has a very peculiar morphology among
arthropods. It first appeared 400 millions years ago so it is called a  “living fossil.”

The body of horseshoe crab is brownish—green and divided into carapace, abdomen and tail: (1) Carapace is
horseshoe—shaped with the dorsal side sticking out and ventral side hollow. No segmentation, with six pairs of
appendages. A pair of simple eyes is found on the median ridge on the dorsal side of the carapace whereas a pair of
compound eyes is located on the dorsolateral side. The anterior margin of the carapace is smooth, rounded or with
two depressions. (2) The abdomen is hexagonal in shape with movable abdominal spines. There are six pairs of
appendages; the fused first pair forms the genital operculum bearing the two genital pores on the underside. The inner
side of the exopodite of the remaining five pairs of appendages bears 150—200 thin sheets of book gill. (3) Tail is long
and rectangular or circular in cross—section. Horseshoe crabs are unisexual and mating pairs are commonly found
during the reproductive season with the male clinging to the back of the female. The female digs a hollow on the
upper or middle intertidals and lays the eggs in this hollow, the male then releases sperm on the eggs. The eggs take 5
to 6 weeks to hatch into trilobite larva. The tail will appear after the first molting. A trilobite larva will molt 7 times
in the first year and 2 times every year starting the second year. It becomes sexually mature after molting for 13—14
times. Every year in November they will migrate from shallow waters to deep sea for overwintering and go back to
the shore and spawn in April/May next year.

Limulus amoebocyte lysate (LAL) and Tachypleus amoebocyte lysate (TAL) are highly sensitive drugs for detecting
endotoxin. It started to produce in 1971 in US and in 1978 in Xiamen, China. About 80—100 tons of horseshoe crab
were harvested in 1980s but the production has dropped dramatically in recent years and became extinct in some

areas in China. Conservation effort should be strengthened to save this endangered species.



Four extant species have been identified worldwide. The American species Limulus polyphemus is distributed
only along the western coast of Atlantic Ocean from Maine, USA to Yacatan, Mexico whereas the other three species
are distributed along the western coast of Pacific Ocean including China. In 1984—1985, 200 thousand pairs of horseshoe
crabs, which weighted 900 thousand kilograms, were harvested in Guangdong and Beibu Gulf of Guangxi Province.
Among them, 90% were Tachypleus tridentatus, 6% Carcinoscorpius rotundicauda, 4% Tachypleus gigas, and 2% a

species called “yellow skin horseshoe crab” by local people. The estimated harvest in that year was estimated to be
1/4 of the resources available.
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Horseshoe 7. tridentatus
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