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Abstract

XRF has become a popular technique for conservation research in recent times,
particularly for determining inorganic pesticide contamination on ethnographic
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and natural history collections. This poster outlines our observations while Q‘\\\:\r‘ e )
gualitatively surveying natural and Aboriginal Studies collections at the Royal T e |
Saskatchewan Museum. While our pesticides were our main focus, we found ' 3
unexpected elements as well. This poster also offers explanations for the unusual
presence of these elements which were not associated with pesticide treatment, :
| but offered interesting information about the makeup of the artifacts themselves.
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Previous testing of a small sample of objects confirmed the presence of Arsenic L : :
. : . ) . Historic glass, used in taxidermy eyes, can test
arsenic in older natural history specimens at the RSM. This project focused g .
: . . . positive for arsenic and lead. Therefore we never
on complete testing of both study skins and taxidermy collections from l tested heads on their own g P
1898 until 1950 and 1965 respectively. In Aboriginal Studies, we chose a ia : | : - o T ‘ ' <
objects that were amassed by collectors early in the 20th century, or were P;ZT(Z'-Q q S e v Some surprises... ' . Lec°”te.s SRS zy:t;z;f;ighr:iupniwdefon the base N k. .)
objects of uncertain provenance; we thought these were more likely to | & ) Arsenic Later than 1980! We didn’t find arsenic very often in our ethnology
have inorganic pesticides. Our Bruker Tracer 11I-SD was operated using the | _ Arsenic on -m'a.mmz.;ll skulls! o We did test a handful of more recent specimens (conveniently in a drawer collection. When we did, it was thought to be
red filter with a voltage of 40Kv, 30 microamperes of current and data Low Arsenic We hadn’t initially included skeletal matgnal In our survey, but tested with others we tested). One LeConte’s sparrow specimen prepared in inherent to the object (glass beads). We are curious,
collection time of 60 seconds. Up to three tests were taken on each object, y L S ” X oo : these ones bec§L.Jse they were hous.ed with the study sklns: The skulls 1998 was an exception to our hypothesis that arsenic was not used in the however, because we found lead and arsenic peaks in
depending on their size, stopping after significant arsenic was detected. e m— =No Arsenic that tested positive were prepared n the 1920s-40s. AESIIENER (e late 20™ century. It gave a “purposeful” signal for arsenic. Talking with similar ratios on un-beaded areas beside the beads.
present on our pre-1940s ornithological skeletal material. the preparator revealed , however, that the use of arsenic was not on Could the beads be transferring material?
- . : \ purpose! Was there a mislabeled container in the lab? Had arsenic been
I nterpretl ng ReSU ItS Percent of Life Science Collection within Three Arsenic/Lead Categories — 'lh “i: : : j' dv J - used (pOSt 1980) by the collector in the field? Lead L, |\W \\N
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Heterogeneous test materials meant we could not quantify our results. ' -i‘-":f;g ; r : JLER§
: : : 590 - S R : | S — . Arsenic Transfer! Arsenic K,
So instead, we categorized the signals. Those above the Compton peak ki mpurposeful  D2te Range  Sample Size BN | ey - miB * . ' | :
had “purposeful” amounts of arsenic , those with peaks below the %80 | P 3 Lokl _"’-‘? i) This d":\_tg‘ alwa\(;s h?ppin- We l;S](c?d mostened CQ;ton S\]:vabs tZ sam.ple
(W) s 1 : “. » E70 - Low - . . - | seams hidden under feathers and fur, and on outside surfaces. Arsenic was
Compton peak were labelled as “low ”, and those with no peak as “no”. - 10101915 247 ® K e P ‘g ' ' . . ) : é
260 - NG > ! Pl b | only sometimes detected on the swab. This leads us to believe that arsenic GjpiEE i 61 e WD (D ) eie 6 & o [ EIEs) fiee
We then graphed these results by decade, and saw a pattern. We founda  #so - 192029 587 4 o . A 4 ' ':%]", wal Ea b ‘a that was detected directly, was often located deeper in the object, not on of asilk wall pocket
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considerable drop in the number of specimens with “purposeful” arsenic £40 193039 963 Y. JIR/DNYL ’.f \ATDr #:8 the surface. When peaks did show up from the swabs, they often were ﬁjﬁnﬁK
after 1936 (Figure 2). This generally fits with what we expected, given a 30 - _ 1940-49 248 C. F. Holmes c. 1908 Source: Sask. Archives Board R-A 21080 relatively low, but one swab taken from a black headed grosbeak from the a
previous small survey, and what had been conveyed about in-house D 195059 444 Variation of Technique ! _ 1930’s showed a considerable peak. Visible white powder found in drawers .
preparation techniques. Thus, we feel these categories give us an 810 I Some preparatc?rs appeared to use arsenic Iess.and Ies's frequently over often tested negative - it is thought likely to be borax. i
informative approximation of arsenic levels in the material. Our handling | | | | . m wm L . the span of their career. Some really varied their practice from day to day. |
procedures provide a base level of protection when handling all objects, Before 1910 1910-1919 1920-29  1930-39  1940-49  1950-59  1960-69 1970-2010 And some, like early Saskatchewan naturalists, C. F. Holmes, (pictured Arsenic K;
with an additional precautions taken with objects classified as “purposeful”. above left c. 1908), and M.E. Barker, consistently used large quantities. 4 — Ay L —
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Lead was routinely detected in our Aboriginal Studies collections at what appear v 7w, f‘ 1
to be higher than “trace levels”, but only occasionally as “purposeful” additions. Ca B PO S 0 1 = =S I e I W \
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Lead (without arsenic) is thought to be from sources other than pesticides. We Spectra taken of Styrofoam ™ I I ‘
assume the lead we found to be from the environment (i.e. pollution or paint 4 SO T . _ == I | K " /"' !
dust), or inherent to the object’s manufacturing process. : S i | DRI | g ™
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yellow paint on this -Objetir;a'diora s WA AREAT _ We suspected the clay in the heads of some of the mounts showed up
rawhlde' box gave We occasionally found strong bromine signals. Possible sources include the Styrofoam™ in the XRF spectra. To verify, we tested some red clay (in black, above)
strong signals for lead, N 7 used inside taxidermy, or the fake “snow” that is sometimes found on artifacts in our and compared it to the spectra of the head of a mount (in green). Both
indicating these colors We often found strontium peaks, suggesting the | | dioramas. This is because brominated flame retardants (BFRs) are added to foam showed iron, rubidium, strontium, yttrium, zirconium and a trace of
are not made from preser?ce of Sk@letal material inside the mount. . . ’Ii‘ISte;skor; ?Et Shfwled traces fOIEOIdIIEid It bdeent\/\iorg d:hrlng tII;e productS. Also’ some natural history Specimens may have residue from methyl bromide Iead in d Similar pattern. Th|S partiCU|ar mount aISO ContainS bromine
natural oc.hers, but ftg‘l’”t'“m Ir‘?s'des ”:jt_he :tametgm‘;p. OE the periodic Ie:::inl tie Iogeoa;nu:h:(i):!icdeeooftheegr?at SRR D RS e fumigation, or bromine inherent to the animal itself. The presence of bromine can make it we suspect this is from previous methyl bromide fumigation.
comin/ergal X SIS RIS CEEIEIG SINET L GRS SOIEe I BEAEs: ' hard to differentiate arsenic signals from lead, due to an overlap of peaks.
paints/pigments.
: Conclusions
Above right: A model S U ' H
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tipi gave strong lead
signals on unpainted
dreas as well as Fortunately, this was found only
painted areas. Lead few times between both our
could be transferred . Natural History and Aboriginal
E”tg swabs. Could this Studies collections.
e dust migrating
from the pai.nted “Purposeful” signals were found
argas? Nothing was on two mounts and a study
visible on the swabs. skin, all of which also showed
very strong signals for arsenic.
This squirrel skull showed low signals for uranium. This is
probably due to where it was found (i.e. buried in a
- S P———— — gravel pit), as sands in southern Saskatchewan can A roach (headdress) shows a
Alsaren Leedl vee veed] i i @aneTeten of i " ;]Nas Oh' ol obun.dm a; Lac T_I.con ?mlm.g”f' ’ contain high amounts of uranium. This occurs because significant signal for mercury. Jfter over 3200 obiects tested
whip. Lead shot was put in Sl]:C ds t. |.;er2 r?'h €re Iat. Bl SlLSTEE glaciers passed over uranium rich regions in northern However, since this is colored red, it Expact th red wh , J loct +h XRE
the braid to increase its weight NG HAEEE] B U7 ERIE: Saskatchewan, leaving the sand deposits enriched with is likely from the vermilion pigment. XPELLINE UNEXPECLEC WREN SUTVEYING a Lo 1eCtion Wi '
: . . Despite difficulties in quantifying results and occasional
uranium behind in the south. - o : :
complications in interpreting spectra because of overlapping peaks,

we found our survey to be informative, not only of the pest control

ROYAL N i+l habits of the past, but also about characteristics of the collection.
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