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On July 4, 1054 A.D. a supernova brighter than Venus appeared in the sky, remaining visible
for approximately 23 days and 650 nights. It was chronicled in five independent historic accounts,
four in China and one in Japan (/). For at least 40 years investigators have attributed certain
distinctive rock paintings and carvings in the western United States as recordings of the 1054 A.D.
supernova. More than twenty such depictions (circle or star-like symbols and a crescent) have
been located (2). Two panels of rock paintings in Lava Beds National Monument, California, one
at Fern Cave and one at Symbol Bridge, were listed as recording the 1054 A.D. supernova. The
only direct means of assessing the likelihood that a "supernova" representation records the 1054
A.D. event is to date the rock painting or carving. In our laboratory at Texas A&M University, we
developed a plasma-chemical extraction technique that permits us to analyze the 14C in rock paint-
ings, whether the pigments used were charcoal or inorganic Fe- and Mn- oxides and hydroxides
with organic binder/vehicles. This paper presents direct 14C age estimates on a rock painting
suggested to represent the 1054 A.D. supernova. We took charcoal pigment samples from three
figures in proximity at Fern Cave: a crescent pointing downward and two nearby circles, one
above and one below the crescent. The AMS 14C analysis on each sample using our technique
show that these images do not represent the 1054 A.D. supernova.

Small amounts of charcoal were scraped from the crescent and two circles individually.
Rubber gloves were worn to avoid contamination during sampling and all subsequent handling.
Each charcoal sample was placed on Al foil, wrapped, and sealed in a plastic bag. Damage
incurred to the three paintings was so small that it was difficult to determine where the sample was
removed by visual inspection before and after sampling.

Samples were treated with 1M NaOH and sonicated at 50*C to dissolve possible humic and
fulvic acids that might contaminate the charcoal. This is standard procedure for dating archaeologi-
cal charcoal. Humic and fulvic acids are brownish in NaOH. It took 8 to 10 one-hour treatments
with NaOH before the solutions appeared clear, we then did three additional extractions to ensure
complete removal of the acid components. Neutralization of the solutions with 1 M HC1 produced
no humic acid precipitate; thus the brownish color was likely due to fulvic acids. The NaOH-
treated charcoal samples were then rinsed with doubly distilled, de-ionized water, filtered and
dried; they were then ready for plasma-chemical extraction of the organic carbon for 14C analysis.

In preparation for the extraction, we use RF generated, low temperature (<175°) oxygen plas-
mas to remove organic material as CO2 from the empty reaction chamber. Ar plasmas are used on
the sample after its insertion into the chamber to remove adsorbed CO2 from the system. Finally,
O-plasmas are run on the paint sample to convert the organic carbon to CO2, leaving the substrate
rock and accretion carbonates and oxalates intact. The organic carbon is analyzed by AMS.
Experimental details are reported in our previous papers (3). Since the introduction of our
technique, we demonstrated its validity on numerous samples of known 14C content: charcoal,
Third International Radiocarbon Intercomparison wood and African Ostrich shell. Satisfactory
agreement was observed in all cases. Our analyses of 14C-free samples - Albertite, IAEA and Axel
Heiberg wood - demonstrated that we do not add significantly to the background of the AMS. The
following have also been studied and do not affect our ability to estimate the age of rock paintings
by 14C analysis: argon and oxygen sources; mass fractionation; CaCO3, MgCO3, limestone, and
CaC2O4 decompositions. Dates we obtained on rock paintings from France, Montana, Texas and
Utah are consistent with the age ranges expected from archaeological inference.
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We used Oplasmas and high vacuum techniques to remove organic carbon from charcoal paint
of each Fern Cave sample: two circles and a crescent. The CO2 produced was collected by freez-
ing in a liquid-nitrogen cooled glass-finger. 14C contents of the samples were measured at the
Lawrence Livermore National Laboratory. 14C ages and calibrated calendar dates (4) are shown in
Table 1.

Attempts to validate rock paintings as representations of the 1054 A.D. supernova are limited
by the nature of the 14C calibration curve in the critical area. The 14C age that most closely corre-
sponds to 1054 A.D. is 938 14C years before present and lies within the ± l a uncertainty band of
the calibration curve for calibrated ages from 1030 A.D. to 1160 A.D. Even if one could measure
the 14C content with perfect accuracy and infinite precision, it would not be possible to limit the
calendar age of a rock painting painted in 1054 A.D. to better than this 130 year range: there is no
way to determine which is the "true" date. Nonetheless, dating the rock paintings directly is the
only way to affirm or deny that they are consistent with their assignment as representing the 1054
A.D. supernova. A 14C content consistent with 1054 A.D. does not prove that a depiction is of the
supernova. However, 14C determinations that are not consistent with 1054 A.D. (within experi-
mental uncertainty) effectively rule out an image as recording the supernova.

For the Fern Cave samples, the lower circle, cal 1020 to 1290 A.D. (± 2a range) is distinctly
older than both the upper circle, at cal 1490 to 1955 A.D., and the crescent, at cal 1440 to 1670
A.D. 14C ages on the lower circle and crescent are not significantly different from one another and
may have been painted contemporaneously. Both features date from several centuries after the
1054 A.D. supernova. The 14C contents of the three figures of the painted panel demonstrate
conclusively that it does not represent the 1054 A.D. supernova.
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Table 1. Radiocarbon and calibrated calendar dates (4) for the three Fern Caves rock art
images: two circles and a crescent.

Sample

Lower circle

Upper circle

Crescent

Carbon

250

185

230

CAMS No.

27229

27860

27861

14C Date, years B.P.
± l a uncertainty

840 ± 70

230 ± 70

330 ± 50

Calibrated A.D. Date
± 2a uncertainty

1020 to 1290

1490 to 1955*

1440 to 1670

*1955 denotes the influence of bomb 14C.


