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The
ps About Some Chronometric Dati
By Judy Miles 

h tech analysis has opened up some new and different approaches to archeological research - avenues that 
t require a degree in biochemistry or chemical engineering. One does, however, need a general knowledge of 

less
degr
pack
bon 
t nitrogen means the bone collagen has dete­
f suggestions that will assist one in knowing 

when to request radiocarbon dating and how to ana­
Hig
 no
 techniques and some idea about which questions to ask. What fo
ults obtained from four of these sometimes high-priced dating 

Archeomagnetism 
Archeomagnetic dating is the process of determin­
 the magnetic alignment of particles in intensely 
rned clay, and comparing it with the history of the 
rth's magnetic field in order to derive an approximate 
te the sample was burned. This is possible because 
 magnetic alignment in a sample heated to several 
ndred degrees centigrade tends to parallel that of 
 earth 's magnetic field as the sample cools. Before 
nning archeomagnetic dating analysis into your pro­
t, make sure your sample is from the past few thou­
d years - that is, within the known history of the 

rth's magnetic pole movement. 
he accuracy of the obtained date will relate directly 

the extent of documentation used to establish the 
gnetic pathway in the 500 to 1000 square mile area 
ere the archeomagnetic sample was collected. The 
ional pathway calibration is necessary because the 

rth's magnetic field is not uniform. If the region's 
gnetic history has not been documented, it can be 

ne by sampling naturally magnetic sources. A spe­
list can help develop a sampling scheme. Arche­
agnetic dating in the Southwest is not useful for 
ting artifacts from the past 200 years because the 
tural pole has changed very little during this period. 
herwise, the Southwest has a well documented 
lar curve. 
 stronger, more accurate reading can be obtained 

m clay samples containing magnetite rather than 
se with hematite minerals, however the latter is 
eptable. Limestone derived soils are magnetically 
ak and not so good for analysis. Volcanic soils/rocks 
clay are contaminates and can interfere with the 
gnetic readings of the clay. In areas where this 
taminant prevails, such as at Bandelier National 
nument, the best procedure is to collect pure sam­
s of possible contaminants (e.g., tuff rock and soils 
he case of Bandelier) and analyze it relative to a 
ple of the feature being dated. This step corrects 

 the degree of contamination. 
recision in archeomagnetic analysis is probably 

re important than accuracy in interpreting dates, 
cause the real utility of the technique is relative 
ting (or within 50 to 100 years). Two samples from 
 feature are too few for precision. When a third 
ple is taken, the confidence in precision doubles 

r that of two samples. Statistically, five samples 
m one feature are needed. To these five, other sam­
s can be added to determine the degree of con­
ination. 

Rock Varnish Dating 
he stain on rocks called desert varnish is actually 

idized manganese (black outer surface) and 
dized iron (red stain on underside). The oxidation is 
iogeochemical function of fungi and bacteria feed­
 on organics in the dust adhering to the rock's sur­
e. Dating the varnish is tricky since several condi­
s must be met to obtain a reasonably accurate 
e. The technique is most successful in dating var­
h on lava flows. Dating desert varnish from sand­
ne formations like those at Canyon de Chelly 
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nal Monument is still in the experimental stage. 
 process involves chemical analysis of a sample 

riora
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llows is information that can help illuminate the 
techniques. 

arnish to determine the cation ratio of calcium 
tassium to titanium. A potassium/argon date 
ample of the associated lava flow is then deter­
The resultant is used to calibrate the calcium­
m/titanium ratio, which is a linear function over 
e derived regression line representing the ratio 
n be used to obtain a numerical age from other 
samples. However, each potassium/argon cal­
 is specific to an individual lava flow and should 
sed to date samples from other areas. 

ems recognized by experts in dating varnish 
do with factors that influence the rate of calcic 
n. These factors are variations in solubility, 
dissolution, carbonate influx rate, and ground 
lance. If the technique is further refined, these 

ns will need to be known. 

Thermoluminescence Dating 
oluminescence (TL) dating measures cumu­
iation exposure as seen through heat induced 

cence from a compound's mineral crystal 
ructure. About a .5 gram sample is needed for 
sis. It is standard procedure also to collect a 
of the surrounding matrix. 
not an appropriate technique for determining 
 absolute dates or dating samples containing 
 is valid for relative dating or differentiating 
parated by a hundred years or more. Its upper 
dating ceramic artifacts is 50,000 years; for 
ples, 500,000 years. 

safeguards against accidentally changing the 
 of the crystals analyzed include (1) not wash­
s samples such as ceramics, sandstone, and 

e; and (2) limiting exposure to sunlight and 
white light to an absolute minimum, since light 
r the crystal defect structure. 
chnique has an inherent margin of error of 
 percent, conventionally accepted as allow­
fortunately, commercial TL dating laboratories 
r operate in North America but several univer­
puses carry out TL analysis for their own pro­

Radiocarbon Dating 
than tree-ring dating, radiocarbon dating is 
 the next most frequently used chronometric 
e in archeological analysis. If a well preserved 
is obtained, treated carefully, and analyzed 
 the resulting date can be quite accurate. Such 
 has been useful in trying to answer broad 
s such as-What are some of the evolutionary 
 humans? When did humans first populate 
 World? When did animal domestication 

arbon dating is a technique that analyzes the 
ontent of organic materials, usually bone and 
. Recent developments have made possible 
ocarbon dating of individual amino acids 
 from bone collagen. For accurate analysis, a 
mount of organic carbon must be present. Its 
e is determined through microanalysis that 
es the percent of nitrogen content; less than 
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lyz
1

g Techniques 
ed by hot and humid climates, alkaline soil, high 
 of plant activity, handling with oily hands, and 
g in organic containers. However, if the radiocar­
b processes the samples correctly, low level 
ination of the original carbon is removed. 

diocarbon calibration curve is used in determin­
 calendrical date of a sample. The calibration 
is independently based on tree-ring dated sam­
he comparison reveals short term/high fre­

y natural perturbations in the radiocarbon cal­
n curve known as the de Vries effect. These 
ons are thought to be caused by magnetic mod­
s of radiocarbon production rates and the 
 of nondipole components on the geomagnetic 

 de Vries effect can greatly extend the range in 
the calendrical year has a statistical probability 
rring. Considering this has led to the realization 

recision is ultimately reduced for radiocarbon 
es from the past 400 years. On the other hand, if 
Vries effect is ignored for samples from this time 
he dates will invariably be too young by several 
d years. 
ther problem in the radiocarbon calibration 
is caused by the Suess effect. These are huge 
es in the concentration of carbon in the world's 
 reservoirs. Much of the flux is due to excessive 
g of fossil fuels. As they burn, their carbon dilutes 
dern carbon in the various reservoirs containing 
-based materials, thus giving an erroneous 
ge to a sample. 
duced equilibrium value of carbon isotopes in 
rth's different carbon reservoirs is used to cali­
he age of a radiocarbon sample. There is a type 
lar variation that upsets the radiocarbon equi­

. These effects include changes in the atmo­
 rate of radiocarbon production, variations in 

e of carbon reservoirs, and rates of radiocarbon 
rs between reservoirs. A deduced equilibrium 
f carbon isotopes is used to calibrate the age of 
carbon sample. If production or transfer rates of 
arbon are drastically altered within the lifetime of 
anic sample, the formerly deduced equilibrium 
ould not represent the conditions during which 
ple "lived." In these cases, if a new equilibrium 

s not calculated (again through tree-ring dates), 
ultant date will be erroneous. 
n radiocarbon dating samples from an ocean 
ment, one must be aware of the marine reser­
ect that adds dead carbon in samples. Dead 
 has no radiocarbon atoms present. Sources for 
arbon include coal, limestone, oil, and volcanic 
 dioxide. It works into the marine food chain by 
brought to the ocean surface via upwelling, 
 making it available to plank1on. Dead carbon 

 its way through the food chain to animals such 
llusks, fish, and sea mammals. Samples from 
rganisms will date too old, due to the dilution of 
odern carbon with dead carbon. 
e are major time spans where all of these prob­
ffect dating in a specific manner. Generally 
ified radiocarbon dates are too young com­
o calendrical dates (derived from tree-ring dat­
r the period of about A.D. 1400 to 300 B.C. 
e, they are too old for the periods of 300 B.C. to 
.C. and A.D. 1400 to the present. Below is a 
e its value. 
. Know which half-life was used to obtain a radi-
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carbon date. If it was any other than the Libby half-life 
f A.D. 5568 plus or minus 30 years, an adjustment 
ust be made. 
2. Have the lab assess the carbon reservoir 

xchange rates and adjust for this in its computations. 
3. Run a test to determine the nitrogen content of a 

ample since it is proportional to the carbon needed for 
ating. This is especially important for samples that 
ppear to be in a poor state of preservation or very old. 
4. Ask if the organic samples combusted during the 

nalytical process were allowed to set after burning in 
rder to let their radon gas dissipate. Radon will inter· 
re with the radiocarbon counts. 
5. Do not try to radiocarbon date bone that has 

robably received a high degree of contamination. 
amples to avoid will be those from an extremely hot 
nd humid climate, alkaline soil, a matrix of high plant 
ctivity, and those showing or known to have been in 
ontact with oily residues. 
6. Do not try to radiocarbon date tooth enamel. Its 

hemical makeup is not appropriate for such analysis. 
7. Do not average resultant dates; they are log· 

rithmic numbers. Averaging should be done with 
ount rates obtained during the analysis. 

8. 

on d
Mi
egi
Remember that the notation "B.P." on a radiocar· 
ate refers to "before A.D. 1950." 

les is Staff Archeologist with the NPS Southwest 
onal Office's Branch of Cultural Research. 


