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Coming Events
2010
Multiphoton Microscopy at SPIE 
Photonics West
January 23–28, 2010, San Francisco, CA
www.spie.org

Biophysical Society
February 20–24, 2010, San Francisco, CA
www.biophysics.org

PITTCON 2010
February 28–March 5, 2010, Orlando, FL
www.pittcon.org

Histochemistry 2010
March 21–23, 2010, Woods Hole, MA
www.histochemistry.org

American Chemical Society
March 21–25, 2010, San Francisco, CA
www.acs.org

Focus on Microscopy 2010
March 28–31, 2010, Shanghai, China
www.focusonmicroscopy.org

Experimental Biology 2010
April 24–28, 2010, Anaheim, CA
www.experimentalbiology.org

SPIE Scanning Microscopy 2010
May 17–19, 2010, Monterey, CA
www.spie.org

Electron Backscatter Diffraction 
Topical Conference
May 24–26, 2010, Madison, WI
www.microbeamanalysis.org/ebsd-2010

Lehigh Microscopy School
June 6–18, 2010, Bethlehem, PA
www.lehigh.edu/microscopy

Microscience 2010
June 29–July 1, 2010, London, UK
www.rms.org.uk

Microscopy & Microanalysis 2010
August 1–5, 2010, Portland, OR
www.microscopy.org

2011
Microscopy & Microanalysis 2011
August 7–11, 2011, Nashville, TN

2012
Microscopy & Microanalysis 2012
July 29–August 2, Phoenix, AZ

2013
Microscopy & Microanalysis 2013
August 4–8, Indianapolis, IN

More Meetings and Courses
Check the more complete calendar 
near the back of this magazine and 
in the MSA journal Microscopy and 
Microanalysis.

Carmichael’s Concise Review

Spider Fossils Never Looked so Good!

Stephen W. Carmichael
Mayo Clinic, Rochester, MN 55905
carmichael.stephen@mayo.edu

Fossil arachnids—especially those dating from the Carboniferous period, 
360–299 million years ago—are oft en found in mines or quarries within concretions 
of siderite (FeCO3). Most of the methods to study these fossils are either destructive 
or damaging to the specimens and are limited in their resolution, thereby limiting the 
information that can be derived from the fossil. In an elegant study, Russell Garwood, 
Jason Dunlop, and Mark Sutton have demonstrated that X-ray micro-tomography 
(XMT) can reveal hitherto unseen details in such fossils without damaging the 
specimens [1, 2]. 
 Garwood et al. examined specimens of Eophrynus	prestvicii and Cryptomartus	
hindi that had been recovered from the Coseley quarry in Dudley, UK. Th ese are 
extinct large arachnids (about 24 mm long and 15 mm wide) that are considered to be a 
close relative of—amongst others—modern spiders, whip spiders, and whip scorpions. 
Whereas they resemble spiders, they lack spinnerets (for making silk threads) and 
other features that defi ne spiders. Th ey are examples of trigonotarbids, of which about 
70 species are known, many of them well-studied. Th ey existed between 419 and 290 
millions years ago. A non-destructive method of examining these arachnids in great 
detail would be an important contribution to the fi eld, as it would be applicable to a 
large number of Carboniferous fossils.
 Specimens embedded within siderite were examined by XMT that provided a 
voxel size (resolution) of 15 to 25 microns. Th ree-dimensional models were created 
from the tomographic datasets using customized soft ware. Many regions of the 
models were isolated manually, 
which required occasional 
arbitrary termination of features 
such as limbs, but allowed 
structures to be colorized and 
artifacts such as cracks could 
be removed. Th rough visual-
ization of the models and 
iterative improvement, accurate 
reconstructions of the fossils 
were created. Th ese could be 
rotated and examined at any 
angle at high resolution.
 Th e general morphology of 
the fossils largely corresponded 
to earlier descriptions, but 
signifi cant additional detail 
was evident (Figure 1). Th is 
was despite the fact that 
E.	 prestvicii has achieved 
an almost iconic status in 
the technical and popular 
palaeontological literature, and 
it has been extensively studied. 
XMT has allowed the robust 
legs and pedipalps (leg-like 
appendages) to be seen in full 
for the fi rst time on both fossils. 
Other details were confi rmed, 
including features of the 
carapace, such as the eyes and 

Figure 1: X-ray micro-tomographs of (a) Eophrynus prestvicii
and (b) Cryptomartus hindi. Images courtesy of Imperial College, 
London, and The Natural History Museum, London.
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fangs. In E.	prestvicii defensive spines were identifi ed—in some 
ways, this fossil resembled certain modern harvestmen (oft en 
called “daddy-long-legs”) which are also heavily armored.
 Th is work also demonstrated the most detailed view yet 
obtained of C.	 hindi; Garwood et al. identifi ed growths on 
the inside of the creature’s legs, known as coxal endites. Th ese 
structures are in a similar position to those seen in distant 
marine relatives of the spiders, in which they are used to grind 
food. Comparable endites are not known from other arachnids, 
living or extinct. Th e authors were also able to infer the likely 
mode of life of this animal. It appeared to have a “laterigrade” 
stance comparable to modern crab spiders. Th is would suggest 
that these arachnids were ambush predators, grabbing prey 
with outstretched forelimbs. 
 Garwood et al. demonstrated the ability of XMT to 
diff erentiate the void left  by the original organism’s decay 
within sideritic host material and the power of computer-based 
3-dimensional visualizations of the resulting datasets as a tool 
for morphological analysis. Th is new approach could well off er 
a new and exciting window on fossils from this fascinating 
period in the history of life on land.

References
[1] Th e author gratefully acknowledges Mr. Russell Garwood 
for reviewing this article.
[2] R Garwood, JA Dunlop, and MD Sutton, Biol	Lett 5 (2009) 
841-844.

8 www.microscopy-today.com  •  2010 January

sponsors the

Application deadline March 1, 2010.
See www.microscopy-today.com

for details. 

MT-10 Awards
for

Microscopy Innovation

Volume 17       Number 5       2009 September

www.microscopy-today.com

Modi�ed A

https://doi.org/10.1017/S1551929510991165  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929510991165


https://doi.org/10.1017/S1551929510991165  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929510991165

