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Pinter and Ishman (2008) claim that 14 markers reported 
by Firestone et al. (2007) in the Younger Dryas impact layer 
(YDB) are from the “constant noncatastrophic rain of micro-
meteorites” (p. 37). That hypothesis is unsupportable. 

1. Karner et al. (2003) reported accretion of extraterrestrial 
material equaling 2.5 × 109 g yr−1, across 67 m.y.; YDB 
material, averaging 14.13 × 1013 g yr−1, equals 56,500 yr 
of accumulation.1

2. Rudnick and Gao (2003) measured global iridium concen-
trations of 0.022 ng g−1. YDB iridium averaged 1.94 ng g−1, 
or 88 times higher and undetectable outside that layer.1

3. At Blackwater Draw, New Mexico, Haynes et al. (1999) 
concluded that any break in YDB sedimentation lasted 
“no more than a decade” (p. 468), insufficient for micro-
meteorites to yield the concentration noted above.1

4. The authors claim that the 14 YDB markers require an 
impossible “Frankenstein” impactor (p. 37), yet overlook 
the K-T impact, where nine of 14 markers form signifi-
cant peaks and five others are consistent with intense 
wildfires.1 Nanodiamonds, especially, are well-accepted 
as impact markers.

In Earth’s entire geological record, all other known strata 
that contain synchronous peaks in microspherules, iridium, 
nanodiamonds, and the other markers are widely consid-
ered to result from an extraterrestrial impact. We reject the 
authors’ conjectures and stand by our data.

COMMENTS AND REPLIES

1Calculations at http://ie.lbl.gov/mammoth/GSAToday.html.

There’s more online! Additional comments on the 
January GSA Today Groundwork article (v. 18, no. 1, 
p. 37–38) are online, along with Pinter and Ishman’s Reply. 
Go to www.geosociety.org/pubs/, click on “Comments & 
Replies” in the GSA Today column, and follow the links 
for Abbott et al. and Firestone and West.

REFERENCES CITED
Firestone, R.B., and 25 others, 2007, Evidence for an extraterrestrial impact 12,900 

years ago that contributed to the megafaunal extinctions and the Younger 
Dryas cooling: Proceedings of the National Academy of Sciences, v. 104, p. 
16,016–16,021.

Haynes, C.V., Jr., Stanford, D.J., Jodry, M., Dickenson, J., Montgomery, J.L., Shelley, 
P.H., Rovner, I., and Agogino, G.A., 1999, A Clovis well at the type site 11,500 
B.C.: The oldest prehistoric well in America: Geoarchaeology, v. 14, no. 5, p. 
455–470.

Karner, D.B., Muller, R.A., Levine, J., Asaro, F., Ram, M., and Stolz, M.R., 2003, 
Extraterrestrial accretion from the GISP2 ice core: Geochimica et Cosmochimica 
Acta, v. 67, no. 4, p. 751–763.

Pinter, N., and Ishman, S.E., 2008, Impacts, mega-tsunami, and other extraordinary 
claims: GSA Today, v. 18, no. 1, p. 37–38, doi: 10.1130/GSAT01801GW.1.

Rudnick, R.L., and Gao, S., 2003, in Holland, H.D., and Turekian, K.K., eds., Treatise 
on Geochemistry: Oxford, UK, Elsevier, v. 3, p. 1–64.

Manuscript received 31 January 2008; accepted 1 February 2008.




