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Arthropod Structure & Development

Volume 41, lssue &, November 2012, Pages 545560

Evolutionary morphology of the hemolymph vascular system in
scorpions: A character analysis
B.-J. Klufmann-Fricke® & B | Prendini® &, ©.5. Wirkner> &

Show more

http:ifdx doiorg/10.1016/.asd. 2012 06.002 o

Abstract

Phylogenetically informative characters from the internal anatomy of scorpions were first reported more than
150 years ago, but the subject received little attention after the mid-1920s. Recent investigations, using
traditional dissection, illustration and histolegical sectioning, microscopy, and innovative new maethods for
investigating complex soft tissue anatomy identified a new wealth of wvariation. Additionally, these
investigations confirmed the phylogenetic significance of previously identified structures. Building on earlier
work we present a more detailed description of the hemolymph vascular system (HVS) in scorpions, based
on comparisen of the vascular structures of the heart and the branching pattern of the prosomal arteries
among 45 exemplar species representing most of the major scorpion lineages. Using comosion-casting,
MicraCT in combination with computer-aided 3D-reconstruction, and scanning electron microscopy, we
conceptualize a series of phylogenetically informative characters for the anterior aorta system and
characters of the heart and associated structures (e.g. arrangement of the ostia) of scorpions. Furthermore,
we optimize the possible evolution of these new characters on a previous hypothesis of scorpion phylogeny,
and discuss alternative character state transformations, their evolutionary consequences, and: possible
underlying evolutionary mechanisms acting on the HVS

Highlights

» New morphological characters for scorpion phylogenetic research. » Detailed comparative description of
the hemalymph vascular system in scorpions. » Hypotheses on evolutionary mechanisms acting on the hvs
in scorpions.

Kevwords

Remote access | Help

J m Advanced search

= Recommended articles e

Incorporating interactive three-dimensional gra___

2008, New Astronomy more

Comparative morphology of the hemolymph va___
2011, Arthroped Structure & Development more

Formation of primary sperm conjugates in a ha.__
2012, Arthropod Structure and Development  more

View more articles =

= Citing articles (1) o

Evolutionary morphology of the hemolymph va__.
2013, Journal of Morphology more

¢+ Related reference work articles o

Supplementary 30 models o

O * % g Sl

Maodel hierarchy

model to
menis

-- .- Reset

[ Rotatz

As capturas de tela sdo aproximadas e somente para fins ilustrativos. A tela real pode variar de acordo com sua experiéncia com o produto.




9

Recursos de personalizacao

00

Login
Se vocé ja tem um nome de
usuario e senha, clique em Sign in
para digita-los. Se este nao for
um computador compartilhado,
vocé pode marcar Remember me
(Lembrar-me) 0 para armazenar
suas informagdes de login. Se
VOCé esqueceu sua senha,
clique em Forgotten your username
and password? (Esqueceu seu
nome de usuario e senha?) 9 e
digite o enderego de e-mail usado
ao se registrar. Depois de entrar,
vocé podera gerenciar seus
alertas 0 alterar sua senha 9 e
atualizar detalhes e configuracées
pessoais & como necessario.

L7

Ndo registrado

Para se registrar como um novo
usuario, clique em Register
(Registrar-se) e digite as
informagdes necessarias.

ScienceDirect

|Search all fields

Joumals

||."ﬂ|.|th0rname

ScienceDirect
is a leading full-text scientific database offering jour
20,000 books.

Browse publications by subject

Life Sciences

Agricultural and
Biological Sciences

Physical Sciences and
Engineering

Chemical Engineering

o i, T O

Lok I T, - .

Remote access
Sign in using your ScienceDirect credentials OpenAthens login

Login via your institution

Username: |
Other institution login

Password: |

Signin [

[# Remember me o Remote access activation

| Mot Registered? e

Forgotten username or password? 9

Click here to activate

e TR e e S

P 0
Mursing and Health e e 3 g 3 u

=

Remote access

Activate remote access
EI @ Change personal details & settings o
Manage my alerts

Change password e

View electronic holdings reports

B Online | Sign out

As capturas de tela séo aproximadas e somente para fins ilustrativos. A tela real pode variar de acordo com sua experiéncia com o produto.




Acesso aberto
(1

Encontre uma lista de periddicos com acesso aberto

Vocé pode navegar até nossa lista de periddicos com acesso aberto da pagina inicial do
ScienceDirect ao clicar no link “Open Access Journal Directory” (Diretorio de periddicos com acesso
aberto) ou marcar como favorito http://www.sciencedirect.com/science/browse/all/open-access.

Encontrar uma lista de periddicos com artigos de acesso aberto
Além de 56 periddicos com acesso aberto, oferecemos aos autores a opgao de publicar artigos
com acesso aberto em mais de 1.600 periddicos estabelecidos. Encontre uma lista com esses
periddicos ao acessar a pagina inicial do ScienceDirect e clicar em “View all publications with Open
Access articles” (Visualizar todas as publicagbes com artigos de Acesso aberto), ou marcar Como
favorito http://www.sciencedirect.com/science/browse/all-open-access.

(345

Enquanto estiver na lista de publicacao, vocé pode limitar seus resultados a periodicos com acesso
aberto =2 9 ou periddicos que contém artigos com acesso aberto (contains open access articles)
B 0 ao usar o filtro de tipo de acesso & e selecionar as caixas de selegao relevantes.

J

J

Shopping cart | Remote access John User Help|
Books

|[Foumal orbook tite | [Volume |issue| | C [P
Publications : 3289 titles found Electronic holdings reports
¥ Titles starting with "A” v ¥ Al journals ¥ | ¥ All access types v ‘ 6
AASRI Procedia A o [= Open Access
Academic Pediatrics Journal o E= Contains Open Access
Academic Radiology Journal Eg Contains Open Access
ACC Current Joumnal Review Journal E
Accident Analysis & Prevention Journal |5 Contains Open Access
Accident and Emergency Nursing Journal g

ScienceDirect PR R

|Search all fields HAuthnr name H._Inurnal q

ScienceDirect

is a leading full-text scientific database offering journal articles and book chapters,

Browse publications by subject

Physical Sciences and Engineering Life Sciences
Chemical Engineering Agricultural and Biological Sciences
Chemistry Biochemistry, Genetics and

Gompiiter Sclence Molecular Biology

Earth and Planetary Sciences Eiveunments soience

Energy Immunolagy and Microbiology

- X Meuroscience
Engineering
Materials Science
Kathematics

Physics and Astronomy

Open AcCcess Scil

Articles published in our Open Access journals are made permanently
free for everyone to access immediately upon publication. \

o\fiew the Open Access journal directory
« Wiew all publications with Open Access aricles e

Find out more about Elsevier's Open Access publishing at
www.elsevier.com/openaccess. [

]0 As capturas de tela séo aproximadas e somente para fins ilustrativos. A tela real pode variar de acordo com sua experiéncia com o produto.



Acesso aberto

SCienCE Di l"eC‘I' Jounals | Books

Encontre uma |iSfCl de periédicos com |Search all fields ||Auth0rname ||J0urna| or book title ||‘u"0|ume||lssue| |F'age| m e Sa o
acesso aberto

A maneira mais facil de encontrar artigos com
acesso aberto é pesquisar no ScienceDirect e

procurar o icone Open Access (Acesso aberto) All H Journals H Books H Reference Warks H Images | Advanced search | Expert search
= os resultados da pesquisa. Se vocé preferir

visualizar uma lista filtrada com apenas artigos 2 Searciifips
de acesso aberto, é necessario usar o Advanced
search form (Formulario de pesquisa avancado) 0 Search for 6
Digite seus termos de pesquisa @& e marque a | | in | Al Fields ]
caixa de selecdo Open Access articles (Artigos com
acesso aberto) & na érea 3 Refine your search AND ¥
(Refinar sua pesquisa).
J | | in [ Al Fields v
Refine your search
Journals ] AN
¥ Books [ Wy Favorites

) Subscribed publications
Open Access articles e

Agricultural and Biological Sciences
Arts and Humanities
Biochemistry, Genetics and Molecular Biology

Hold down the Cerl key (or Apple Key)
U to select multiple entries,

® Al Years 2004 v | to: |Present ¥

| Recall search

Envio de artigos

Use o Elsevier Editorial System (EES) a fim de enviar artigos para os resultados de
acesso aberto da Elsevier. O sistema lista informagdes sobre cada periédico, os
padrdes de envio, as informacdes de suporte etc.

Email: authorsupport@elsevier.com

As capturas de tela séo aproximadas e somente para fins ilustrativos. A tela real pode variar de acordo com sua experiéncia com o produto.



