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Polar Bears on Thin lee

In former United Stares Viee President Al CGlore's Csear-
nominalul climate change movie, “An inconvenient Truth,”
i aninated palar bear iz depieted swimming for i 1l adier
the: polar ice cap that [orms its habital imels, The recent ealving
ottt ol 57 syuare kilometers o Greentand’s ice skell) as reporred
e Janmars Ty (e Canadian [ee Service, 1 dramatic festimony
thal the fule shown o e Glm is a real possibility (which is
lucky for Gore, given his recent nomsimation for a Nehel Prise).

White wo all love the cutz and cuddly polarbear, cortainly
mare W grctie habitatz are being atfected, According to a

new climate change study reperted in Science, the mealting of

Ureentand’s jce sheet wouil taise the oceans by seven merers,
threatening Lo submerge citics localed at sea level, frum Los
Angelesn w Lopdon. Bven o puridal melting of 1he ice sheet
could fuve catasteophic consequences G liw-lving countrics
like Bangladesh.

As global warming and ity effects continue 10 plague Lhe
cuvironmeni— wwl engage public sudicnces, palicy mahers, wd
research praning agencics  wchaenlogizal seicnce stands to
raake a signifivant contribution W uaderstanding the problem,
We oller considerable expertise in palecclimate studies, soil
1ulope anal vioes, reoarchazolosy, and ollier research donaing
wimeg ar reconstrueting ancient landscapes and the climates

hat shaped them,
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4
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I iis issue of the S48 Budlerin, we feature two roscarch
articles that exernplily some ot the ways i which archasological |
scientists can provide paleoanvironmenial dala for creating|
ardd testimg models of long-term climate change and iumuan
hzhavior In - Lale Quaterary Toviromunent inthe Teotihoacae
Villey, México, Tnlimed fom d13C in Seils,” Eleno Lounsjeva
and colleagues from the Tnaitute of Geology of Mesieo's
National Autonomous University report the resylts ol tlcir
analyas of stabic carbon isolopes i soil organic matter from
highland central Mexico, which allows them w rack regional
palevenvironmantal changes veer e past 13,000 vears,

Alsoin thisissne, Craig Fertelmes and . Michael Barton
vl Arnizona State Dnjversily's School of 1Tumas Evolution and
Social Change offer a satellile view of vegetation chanee in
the Atnenean Southwest infhelr conribution on “Lising Bemole
Sonsing o Assess the Tmpaet ol Prehistoric Agricullure on

dModern-Day Vegelation Cover in the TS, Sowlhwest,™

While these kinds of smdics can (and often do) coeale
menintins ol data as large as the Greenland ice shald, the (rick
s orieming the information to the risht awdiences. So pleuse
share Lhis issue of the Bulleidn with vow eolleagues in he
social and varth selences who you thenk woeuld benetit fram a
duse ol archasnlogical seence!
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pureents above 3%, For the basaltic clay, weight Toss persent
s ahova 2% al SO07C 2,290 Tlence, most Aztec planwarss
were Fkely fired above abour S00°C hut below S007C Lhe
wialzhit lass poereents far the hasallic test tles beisveen A=
and 80070 rangs Mrem 2,2% 1o 4.6%, Thus, we conciude that
the lower-Iired Aztec naainwares will weight loss percent 1
the range of 2,5%) 1o 5% were Hkely eriginall v heated betwoeen
B0 an] Z00070

amalnsion

TCIA s a useful 1on] for interpreling origmal firing
rerperatures for archacological ceramics, especially wlien
compined wilk exparimental stadies or ather materials science
anilyses, sueh as XRD. TOA wiso kolds promesa in defining
and underaanding [iring technology in prehisioric poliery
production, a key tepic that is generally abwent from ceramic
stulics. TOA provides insights inta craft specialization and
techimelogy,
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Understanding Chronology in Historic
Feriod Navajo lTextiles: Red Dye Analysis
Kedhrpa £hitfy
Departmer of Chemnivey, Lnversilv of Jrizong
anel Ana Tee Hadinad
Department af Anthropofogy, Undversity of Arizong

(Chewmical identification of e red dves nsad in kistoric
tevtiics - the southwestere Lniled States van aid indetermining
lhe production age of the handwoven textiles, In the myied-
ninetaenth contry Mveajo wenvers unraveled yam from cloth
(oiyeta ) tial wis broupeh) via goverauent annuities ard wading
into U Southwes! e use in thels own handwoven blankets
ani garecnts {Whear and Hedlund 2003 ), Thess ray cled varns
came fronn a varicly of sources wnd may contain impuortad red
insuel dves— lag. cochineal. and kermes. Along with Tabric
jesture, yarn spin direction amd ply numbers. and slylistic
[oatnres, dye lesting muy add to infornation uscd e dat2rmine
the chromoiogy oratextile, The presenliy accepted clironalogy
shows that prior to 1860, comumercial red vam that was e puried
e the Soutlueest wus pritnarily dyed with lue, Between L1860
and 1865 4 mixture of lae and cochineal was commun, and by
|865 pare cochineal domimated untit the synthene dyes wesc
intrescne=d 1o the late 18705 and 18805 (Whewt and Hedlumd
ENIRYY

The lLaw insect (Lacrifer faeead is ntdve to India and
Soniheast Asin (Whewt wnd Hedlued 2003), The lae dyestulT
was imported int bigland by the late eighieenth eeufury. There
ara ot chiemical species within the fac beetle thul praduce
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e ved dyes Lecate aenl A, T3, 0 and T with A being most
aburdant. The cochineal insect (Lacfrlopivg coccrs) s native
lo the Armzricas. where the mscos ave on peickly pear cactesy
LOnunday pads {Hogoe P995Y Kennes {Kersres vermifio) 15
d parasile that s on Medilemmanean oag | Cardon [990],
lonmd e the Muediterranean region of soutiem kurope and
Turkey, Kernesic aoid (kermes) is the aglyeons ol cimime
acid fvochineal), wud both acids are resporsthle for aroducing
the red color ol the dyes (Bingham acd Tyman 2000, Figure |
shows 1he chemmicdl sluctires of these red dves, Dues o the
moartatios of commercial cloth ot the Southwest fom castem
Amarican as well ay Turgpean wonten mills, there 1s 1he
nossibality 1hal cach of these dyes may have bowi ieorperadsd
nle Navajotextiics.

Extensive analysis has been previownsly done on Navaju
textiles and, more speei Meally, on s dyes in these textiles,
Aathropelenizt Tae Ben Wheat DWW haal and Hedlund 204003
devirlod considerable effert to svorking on this lopic anl
collaborated with biochemest David Wengor {2003 fog the dyve
analvais. An cxtznsive databnse was compled from their
results, focusing om lac, coclunseal, and the syathetic dyes. The
goal of the present project s o sulinee wd perhaps add
grther leve] of sengitivity o the established chronology oy
probing for the insect dye kennes, whicll was not previously
sought.

Aferrerials ond Aerhods

The dyed Ober standards in this study were creawd directly
waing e dricd nsects, Lae {Creeny facery anl cochineal
(Fheaefydeaafons caoces ) wars obtainad from Maiwa Crafl Sapply
v aneouver, B, Cungca), und kerres (Koepies verminflio) was
obtainad [rom Genpan dye chemist Harald Baumer, The woo
(earded and spun Chireo wool from Floward s Handwerk Tlaus,
Tuigsou, AZ s wordanted and dved using stadard methods
tFereday 2003, Boli sl (potassiuey alumesum sulfade ) snc
tin {staanous chlorder napdants syere uzed fobtamed Mo
Aurara Silk} Adter samples wore dved, two extraction methods
were carriad out. The EIVEA cxbuciion method used a 171
mmlure af DY willy 0, 1% aguaecus FLED TA il heat [ HO°C
waler bath, 20muin) t exdaet the dye from the Gber { Tiedermanr
am Yamgr 1995 Zhang and Laursen 2003}, Lle sualuric acid
axiraction inctied utilized conceptsated sulfure actd { Lhr) 1o
sxlracl the dye (Wenger 2003 JThe LUV-Viaible
spectrophotomety wnalyvais was poriornied using an Agilen:
8453 spectraprotometor, A Hewlell Packendd Agpilent 110 s2res
HI'LC was usad with an Aglont Zorkay RX-C8 4.0 x 1500,
S analvtical eolumn. The ininal solvent aysiem was oo i
gracicnt: O mine 50%A 20%6H. 280 min - $2A 930 (A L0
willy 0. 1% 1FA, B MeOHY il lavashi amd Saso 246250 Tha
chirominloemaplus data was aken with the doleelor sct at both
254um and 495mm. Baw dutcare reportad in Table 1.

Faogulty and Fhseisyfon

Woepper s (2003 ) provious anaiysis of Navao lextilesntilized
strres acidic conditions to exiruel the dyes Tornthe wool fibers,

CH 4G MHEOCH 4

) 0
Laccaic Agid A

Carminic Acid

A OH

COUH
o4 O CHs

Kermeasic Acid

Figure |. The chemical structures ol the red anthroguinene
imsect dyes: lac (laceaic acid A), cochineal { carminie acid) and
komoes (hennesie acid).

foilowed by analysis and identificalion uging UT%-Viable
spectrophotomety. Mreviows]y 10 was thowght e by reacting
cachineal with strong acid, complele cleavage ol the 2lucose
rilg werald oecur and thas eochineal and kermey woola i he
ideniiliabie, sincy cochineal and keres are chemically
distinauwishanle ony by toe presence or absence of a glucose
susdT [ W enger, persenal comimuonication 200510 Floweyver, since
Lthe gocoose ming 1s allached e 1k base strusturs via a -0
Fond, not 2 C-0 bond, it s more teststant W eleasage. T2 15 true
the acid will lydrolyze part ol 1he gaacose cing, bt 5e s no
ciewved all dwe way w the base strucnare (Allavi st al, 19E7 ),
Nevertheless, chemical specics tnal wre very sitnilar in atrudiure,
such as the memnpicle vieavaae produce of cochineal and
kermes, are very ditficult o dentity wmow TV -vigiale spectrtim,
Therelore, two chanees were made W e dve extraction and
antalysts procodure. This study caes a mesal chelating coompoumd
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Tahle 1: The dye anakysis mesuhs tor the Soulhwesl exley
froan the Ariona State Museam, All the analyzed extiles ware
v, exced tor E-90%0 which was Acania.
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to exlract the dves insiead of the concentrated acid, Mollowel
by High Pertformance Liguid Chramatograply (11PLCY analysis
instead of UV-Yisible speclropholomnetty.

The insect dves fac, cochinept and keymes are prdan
dyes, which wtilize a metal ion o form & chemival conplex
Between the dye and the desired fiber, wliteh imay b cotton or
wooh (Figre 23 i Timur-Nalazsy and Bastop 1998}, Becaus:
the dyz is only hetd aneo the fiber by minding o the neral 1ons,

O
Lo ‘iillmllll
o O
H,0 o O H
OH OH OH O

S D T |

Figure 2. In mordant dycs metal ions are uged Lo ind the dyw
to the fiber. In this cxample, chromium (11175 bound w catlan,
(e anthroguinone dve and meo water moleeules are the other
chelating agents,

tiere iy an aliernative way to edmaet the dye rrem the flper
wilhout the use of stronge acid. Using a metal chelator palead
of w strong wcid o cleave the dyeimeatal/liber bamds shonla
leave the dve moiceulss imact aml lead o better chermeal
analyslz. Etbylencdiaminctetrascstiv acid (EIVTAY s @
hexadentare lipand chelator thae will Bind to1he mef al ion with
a stronacr atfinity thun the apthrogquinone dye, which =1 Il canse
the dyr to be releasud from the fiber This cxrractinn mwelhng
deses nel chernically aller the glucose ring on pocnineal. and so
allowes the chemical suuciure © e analyzed mors acclUransly,

HPLC analysiy of the exoracted dye adds Jrther tevel
of sensitivity to the analysis ol the dvies. HELO utilizes 4
separalion slep prior 1o the shsarhuncs detecrion ol the analyte,
alich allows base-line resolution of the analyie peaks hat iy
dnachievable will [TV-¥isihle spectrophstemelry. Flguee 3
cows the UV-§isible spectra Tor both the sulfurie scid uind
F1) LA extracs, is well as the cheomarogran ol the FITA
vy extracts. The sulfurie acid exoracts could not b analyzed
witn HPLC dve to the inabiliny of the stationary phise in the
PTG cotun to withstand the Tow pH of the sulture acid,
Howewer, the resilts show that pascline resolutien and
reproducibility are achivved with HDEC, and 1he TTV-Aasible
speclropholemetyy reanlls are not s diagmostic,

A diverse taiee of havaio lextiles was sun pled in order
f eneompass the e spu, 4esiins, atted vam types thal might
volve kermes as a contributing dye source, The extile sainples
[ram e Arizona Slae Museum were extractid usiug the
BIYTA melhod amd analyeed by HPLO, The st signniicant
fimding was that bermes was ool Tound in any of the legties
samplod, However, 1235 conctusion is logical becuuse by this
irae cachineal was goundant in Evrooe und had mostly replacsd
kerues ay e dyestntT of ¢holee dog o its highar dwe contenl
CWheat wod Hedlund 20033 The dyv COMPORitices
{pereentages) were compiled Fer tie vextiles Lested by
integsating the analye peaks on lhe HI O chromatograms. A
bl af the samples tested were tevtiles previonsly analvzed
by Woanger. Comrparing the pasyills From this stedy itk previses
findings showed 4 sireng posilive curralation. Ouly v sanpies’
reanits differsd enough to require further inves! wration, The
first wnomaiy was a lwo-piece havajo dress {E-2556) for which
the sstimuded chronelooy wis 1831803 However, reslls
o this study shuwed (he presence ol symilwetic dye, thus
sLTaesling a later cxtimarcd dare range, The other inferesting
picey was o Novajo chizls Wlanket which was found s conrain
lac and cochingal, as welb as synthene dyc. Tosenns unlikely
that all three dyes were used on the same fipers. Muore work
Leads o he dorie, but ehe probable sxplsuation far this was e
s af vams from diflorent spurces i the wame blankel, and o
procedural emmor i sarpling. Onverall, the present sty steonsly
SUPPOTEs WetLger's provions anaivals, 8d woll as ads 1o e
darabase of dye testing for Soulheesieed toxliles,

flancf s G

Mo sonree of kemaes wus found in the Nuavajo leatiles
cted, aliliongt [ was imporlant te mike die amalysas with the
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Fiaure 3. A and B show the UV-Visible spactra of the EDTA
ancd sulfarie acid extraces, respactively, O shows the TTPLC
chromatorram of the dye stundards al 254 nm.

revased miethusd anoowder 1 distinguish berwaen kerroes and
cochineal. Althouph noLevery tex il o b sampled, it seems
unlileely Lhat kenmes coterad the Southaeso on Tabeies Tl were
subsequently ravaled and rewaven, sinee the sumple sei vsaed
in this study was derived from a hroad sel ol characteristics.
Testing tor kermes has applicatons bevond textiles from Mg
Soutlrwest. For example, 0 has ooleotial applications i the
study of Middle Hastern carpets and wexiles, Cocluncal was
ned always available m Barope, and kemmes was the red imaect
e uzad prior o Furopean confuel with the MNew Workd,
Lxpandieg this type allesinge rmuy lelp o cstablish the period
during which each dyve was usad. Giver an improved
chirnnolony, this lesting could refine certain Jating technigques
hascd on the presence or absenes of kermes versog cochineal,
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