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Paper over Reports Article:
Bray, P. Sargent & Ken B. Anderson. “Identification of Carboniferous (320 Million Years Old)
Class Ic Amber.” 2009. Science 326: 132-134.

Also please read the Perspectives article, which describes both this paper and related work in this
field--good background information! [Grimaldi, David. “Pushing Back Amber Production.” 2009
Science 326: 51-52.]

You may use your textbook or other texts or on-line sources as reference material as you see fit.
Just provide a list of references (minimum 3) at the end of your paper. (You already have 2.)

*#*k*Copies are available electronically through the MS&T Curtis Laws Wilson Library*****
You may download FREE personal copies from here as PDFs.
How to Download:
***[f you are logging in from “off-campus” you MUST login to the VPN first.
http://helpdesk.mst.edu/generalinfo/vpnindex.html

1. Go to the Library Website and choose “Merlin Library Catalog”.
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2. In Merlin, select “Jrnl, Mag, Newspaper” and type in Science then click on Search.
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Lei Yang, Shizhong Wang, Kevin Blinn, Mingfei Liu, Ze Liu, Zhe Cheng, and Meilin Liu

Science 2 October 2009: 126-129.
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Abstract » Full Text» PDF » Supporting Online Material »
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[~ Identification of Carboniferous (320 Million Years Old) Class Ic Amber *
P. Sargent Bray and Ken B. Anderson
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Carboniferous amber has a chemistry similar to that of amber from angiosperms that evolved about 150 million years later.
Abstract » Full Text» PDF » Supporting Online Material »
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Published online 3 September 2009 [DOI: 10.1126/science.1176869] (in Science Express Reports)
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10. Click on the PDF button and it will download the article, then you can save or print it.
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Pushing Back Amber Production

David Grimaldi

mber, the fossilized remains of tree
A resin, was precious and warm to
Neolithic peoples, who gathered
it from the cold shores of the Baltic Sea at
least 13,000 years ago. Deposits of amber
from Lebanon preserved insects trapped in it
nearly 130 million years ago. On page 132 of
this issue, Bray and Anderson (/) report that
plants have been making amber for at least
320 million years. However, the most remark-
able aspect of the newly discovered Carbon-
iferous amber is that it has a molecular com-
position that has been seen only from angio-
sperms, which appeared much later in the
Early Cretaceous.

Plant resins are exceedingly complex
and diverse blends of compounds, and their
detailed analysis is most readily achieved
through the use of pyrolysis—gas chroma-
tooranhyv-mass snectroscaony_or Pu-GCMS

rodlets™) within the vessels of medullosan
seed ferns, an extinct group that resembled
modern tree ferns but that formed seeds and
grew up to 10 m tall. However, it is highly
unlikely that medullosans secreted the blebs
of [llinois Carboniferous amber, because the
few analyses of resin rodlets reveal that they
are a distinctive blend of phenols and naph-
thalenes unlike any other resin, whether fos-
sil or gathered from extant plants (3, 4). Other
Carboniferous candidates for the Illinois
amber are lycopsid tree ferns (whose remains
make up much of Carboniferous coals) and
the extinct progymnosperms. In any case, this
320-million-year-old amber is certainly not
from angiosperms, which arose almost 200
million years later. Thus, this amber casts per-
plexing new insight into the molecular char-
acterization of amber.
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Amber from 320 million years ago is
surprisingly similar to that formed much
later by resins from flowering plants.

are more familiar as components of some
perfumes) and their acid derivatives. In Class
la and Ib fossil resins, communol and com-
munic acid are the building blocks, and they
have a regular configuration. Class Ia and Ib
fossil resins include Baltic amber and many
of the Cretaceous ambers. The Illinois Car-
boniferous amber is specifically a Class Ic
amber, in that it has ozol and ozic acid as the
building blocks in a particular stereochemi-
cal configuration called the enantio configu-
ration (see the figure, panel B).

The best-known Class Ic ambers are from
the Miocene of the Dominican Republic and
Mexico (about 20 million years old) (see the
figure, panel C), as well as the subfossil resins
from Colombia and East Africa (only several
thousand years old), also called copal. These
were produced by trees in the genus Hymenaea
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13. Downloading the material was the first step. Now you are ready to read the articles.



