
SCIENTIFIC ADVISORY

EXPANDED APPLICATION OF DENDROCHRONOLOGY
COLLECTIONS: COLLECT AND SAVE EXUDATES

JORGE A. SANTIAGO-BLAY1*, JOSEPH B. LAMBERT2,3, and PEARCE PAUL CREASMAN4*

1Department of Paleobiology, MRC-121, National Museum of Natural History, Smithsonian Institution, Washington, DC

20013-7012, USA

2Department of Chemistry, Trinity University, San Antonio, TX 78212, USA

3Department of Chemistry, Northwestern University, Evanston, IL 60208, USA

4Laboratory of Tree-Ring Research, University of Arizona, Tucson, AZ 85721-0058, USA

The ever-growing collections of dendrochro-

nologists and the laboratories in which they work

present numerous opportunities for research, as

demonstrated within the pages of Tree Ring

Research. The nature of tree-ring studies, espe-

cially chronology building, often calls for the

collection of a large volume of specimens and

long-term curation (see Stokes and Smiley 1968;

Baillie 1982). For a variety of reasons, most such

specimens appear to be used only for the

application for which they were initially collected.

However, there are many opportunities to expand

the utility of dendrochronology collections (e.g.

Eckstein and Schweingruber 2009; Haneca et al.

2009); one such example is presented here.

Plant exudates, including resins, gums, gum

resins, and kinos, are ubiquitous in the plant

kingdom and have had numerous uses in human

civilization (e.g. adhesives, foods and beverages,

medicines, jewelry). These materials are often

found on dendrochronology tools, particularly in

increment borers, or drill bits, and on specimens

retained in tree-ring laboratories worldwide. Dur-

ing the preparation process for many dendrochron-

ological applications, exudates are discarded. Such

materials can be, and have been, put to scientific

use.

Numerous techniques for the chemical anal-

yses of plant exudates have been applied for over a

century, each with advantages and disadvantages

(Lambert et al. 2008). For instance, although gas

chromatography followed by mass spectrometry

(GC/MS) can identify individual molecules even at

very low concentrations, the technique does not

characterize the bulk of the sample. Molecular

identification by GC/MS can depend on solubility,

chromatographic separation, thermal properties

during pyrolytic procedures, and other factors.

However, nuclear magnetic resonance spectrosco-

py (NMR) of the unprocessed solid provides direct

characterization of the bulk exudate. In recogni-

tion of this utility, for more than a decade a

worldwide NMR chemical library of plant exu-

dates has been in development (see Lambert et al.

(2009) for an example of the plant family

Fabaceae or Leguminosae).

By using NMR, it has been possible to

characterize hundreds of exudate-producing

plants (mostly trees) in numerous families of

vascular plants (Lambert et al., in press). Impor-

tantly, NMR does not alter the chemical makeup

of the sample, allowing the analyzed material to

serve as unadulterated voucher specimens. Many

readers of this journal will be familiar with at least

one such exudate, a resin, whose fossilized form,

amber, is a highly coveted material used in jewelry

for thousands of years, and it preserves organisms

exquisitely (e.g. Beck 2003; Santiago-Blay and

Lambert 2007).

This research is important because NMR

patterns, particularly for resins, can reveal the

botanical provenance of the exudate sample at the

family and, in some cases, genus level. Such
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research can complement efforts to reconstruct

ancient forests and sometimes reveals interesting

taxonomic patterns (Lambert et al. 2009). With a

sufficiently large database, it is possible to identify

the likely botanical provenance of archaeological

specimens. Related research regarding other resin

forms, such as tar and pitch, has proven excep-

tionally useful in reconstructing cultural practices

related to shipbuilding, preparation of transport

amphorae, and sourcing of a variety of archaeo-

logical materials (e.g. Loewen 2005; Carlson

2003).

Dendrochronologists can contribute to this

project with little effort and no impediment to their

own work or specimens. Collecting bulk exudates is

simple. Typically, a minimum of 100 mg (or about

the size of the eraser on a new pencil) is needed.

Carefully collect the exudate or scrape it from the

surface of the tree/specimen, and place the sample

in a plastic zippered bag or in a small envelope

(Santiago-Blay and Lambert 2010a, 2010b). Add

standard collection data (at least: date or range if

known, location collected, botanical identification,

whether collected live, remnant, or archaeological)

with pencil on paper to accompany the specimen.

Do not write directly on the specimens. Samples

should not be exposed to solvents, glues or

lubricants in the field or lab (e.g. WD-40H, ElmersH,

etc.).

Specimens can be forwarded to either Jorge

Santiago-Blay or Pearce Paul Creasman. All

contributions will be greatly appreciated and

appropriately acknowledged. If recognition of a

permitting or supporting institution or funding

agency is desired, please include such data on the

label.
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