
25

1 School of Earth, Atmospheric and Environmental Sciences, The University of Manchester, Manchester, 
M13 9PL, UK. E-mails: david.penney@manchester.ac.uk, paulselden@mac.com

Assembling the Tree of Life—Phylogeny of Spiders: a review 
of the strictly fossil spider families

David Penney1, Paul A. Selden1

Abstract: The project Assembling the Tree of Life (AToL)—Phylogeny of Spiders is an ambitious, collab-
orative, six-year project, which aims to construct a robust cladogram for all spider families. The resulting 
phylogeny will be based on morphological, molecular, behavioural and palaeontological data. Fossil spiders 
are not considered in current systematic catalogues. As a first step to compiling the required palaeontological 
data for the AToL project, this paper reviews all previously described fossil spider families. To date, twenty 
strictly fossil spider families have been described. One has subsequently had extant species discovered  
(Archaeidae), others have been synonymized with extant families (Acrometidae, Adjutoridae, Arthrodic-
tynidae, Mithraeidae, Mizaliidae), some are valid taxa (Permarachnidae, Juraraneidae, Lagonomegopidae, 
Baltsuccinidae, Ephalmatoridae, Insecutoridae, Protheridiidae, Spatiatoridae) and others are in need of 
revision (Arthrolycosidae, Arthromygalidae, Pyritaraneidae, Inceptoridae, Parattidae). None of the fossil 
specimens attributed to Archaeometidae are spiders.
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Introduction

The project Assembling the Tree of Life (AToL)—Phylogeny of Spiders is an ambitious six-year 
project funded by the US National Science Foundation (NSF), which aims to construct a robust 
cladogram for all spider families (Hormiga et al. 2004; http://research.amnh.org/atol/files/in-
dex.html). The resulting phylogeny will be inferred from a character matrix of unprecedented 
dimensions (>20 million cells) and will consist of morphological, molecular, behavioural and 
palaeontological data. Including fossils in such a large-scale and multi-disciplinary approach sets 
an important precedent for future projects on other groups. Although taxonomically subequal to 
Recent specimens, some fossils, particularly those in amber, are often preserved with life-like 
fidelity. Strictly fossil families may share character states with extant families and help resolve 
their correct placement in the resulting phylogeny. The fossil taxa from extinct families will be 
scored as far as possible and included in the data matrix. More importantly, fossils form a means 
by which the final tree can be calibrated over geological time, by providing minimum dates for the 
observed phylogenetic dichotomies. The age–clade congruence of the tree can be used to provide 
additional support for the final phylogeny.

As a first step to compiling the required palaeontological data, this paper reviews all previ-
ously described strictly fossil spider families. Early reviews of the spider fossil record (Scudder 
1886, 1891, Petrunkevitch 1955) were based on different classification schemes to that which 
exists at present. In addition, the taxonomy of many earlier workers clearly warrants reassessment 
(see discussion in Selden 1993a). Since these earlier works, many more fossil spiders have been 
described and recent reviews (e.g. Selden 1993b, 1996, Selden, Penney in prep.) included fossils 
from both extant and extinct families but at most provided ‘first and last’ occurrence data, and thus 
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