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Abstract:
Two major controversial papers appeared in 2005: (1) The discovery of collagen in a Tyrannosaurus-rex dinosaur femur bone was reported in the journal Science; and (2) The Quaternary Review reported that man’s footprints had been discovered in Mexican tuffs and C-14 dated at 40,000 RC years. The geologic location for the former was the Hell Creek Formation in the State of Montana, United States of America. We now report on a third discovery. When it was learned in 2005 that Triceratops and Hadrosaur femur bones in excellent condition were discovered by the Glendive (MT) Dinosaur & Fossil Museum these writers asked and received permission to saw them in half and collect samples for RC testing of any bone collagen that might be extracted. Indeed both bones contained collagen and conventional dates of 30,890 +/- 380 for the Triceratops and 23,170 +/-170 for the Hadrosaur were obtained using the Accelerated Mass Spectrometer. Total organic carbon was then extracted and pretreated to remove potential contaminants and concordant radiocarbon dates were obtained, all of which were similar to radiocarbon dates for megafauna.  
A call is made for a global open conference to review the entire process used in both radiocarbon and radiometry dating to resolve the many conflicts and anomalies  between their chronologies. Based on current knowledge lines of investigation are suggested for consideration at the conference(s). 
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Introduction. 

Bone collagen and soft tissue were recently reported as having been discovered in a Tyrannosaurus dinosaur femur bone as well as other fossil bones from the Cretaceous period of the geologic column (Schweitzer et al, 2005). This recalled the radiocarbon (RC) dating by Dr. Libby’s team of collagen from “dense mid-shaft femur bones” of twelve extinct saber tooth tigers, [Smilodon] from the LeBrea Tar Pits of Los Angeles CA (Berger and Libby, 1968). The RC ages for extracted bone collagen ranged from 12,650 +/-160 to 28,000 +/-1400 RC years BP (Before the Present).  According to Dr. Walter Libby, the inventor of the radiocarbon dating method, “There is no known natural mechanism by which collagen may be altered to yield a false age,” (Berger, Horner, and Libby, 1964). 

It is common practice to determine the age of bones by radiocarbon (RC) dating of extracted bone collagen but not of dinosaurs because they are assumed to have become extinct 65 million years BP and, therefore, too old for RC dating. Nonetheless dinosaur bone apatite had been successfully RC dated in the late 1980’s/early 1990’s and significant amounts of C-14 were detected and reported but ridiculed as poor science due to assumed contamination from modern C-14 replacement of bone phosphate with calcium carbonate (Stafford, 1992). Accelerated Mass Spectrometer (AMS) dating of dinosaur bone apatite from ~170 grams of bone fragments and milligram surface scrapings of an Acrocanthosaurus dinosaur gave ages of 25,750 +/- 280 and 23,760 +/- 270 respectively (Stafford, 1992). No collagen was detected and only bone apatite was RC dated. Bone apatite can be unreliable due to potential contamination from calcium carbonate replacement containing modern or dead carbon (Stafford, 1992) unless carefully pretreated. However, a study of the three feet of clay above the bones indicated a migration of carbon away from the bones with 0.5% C immediately above and only 0.1 % C, 30 cm. above the bones (Wilder, 1992) which suggests that it was a reliable RC date of the bones at the time of death (Stafford, 1992).  Amber from a Triceratops burial site in Wyoming (Ceranowicz, et al., 2001) gave an AMS RC date of >46,450 RC years BP and, for Baltic amber from Poland and Russia, > 55,690 and >49,210 (RC) years BP respectively. The Wyoming amber assumed as late Cretaceous (70 M years BP) gave a younger C-14 age than the Baltic amber (40 M years BP). The data for amber type fossils can be found in Table 2. 

In Eurasia three hundred and sixty RC dates are tabulated from many sources based upon C-14 dating of bones [~130], tusks & molars [~190] and soft tissue [~40], (Vasil’chuk, et al., 1997).  On the Eurasia continent the dates ranged from 9,670 +/- 60 to >53,170 RC years BP.  All were less than 40,000 RC years except for 21; most of the latter 21 were about the same age as for unfossilized wood from drill core samples deep in the permafrost of Prudhoe Bay Alaska: (a) 43,380 +/- 380 RC years at 60m depth (# 6, Table 2); (b) 25,500 RC years and 29,200 RC years for the same sample of tamarack wood [Larix laricina (DuRoi) K. Koch] at 122m depth (Johnson, 1976) and (c) >43,300 RC years BP at 183 m depth (Rodgers, 1973). Vasil’chuk et al., (1997) summarized these extensive mammoth RC dating studies but collagen content was not discussed. It’s important to note that the authors concluded: (1) there was no statistical RC difference between the bones and that of the organic material and (2) dating of mammoth bones is reliable. Vartanyan, (1995) reported on C-14 dating of small mammoths on Wrangel Island in the Arctic Ocean north of Siberia. The eight mammoth bones, tusks and teeth were dated at less than 5,000 years BP using purified collagen.  

Examples of other magafauna RC dates include 50 mammoths buried together near Hot Springs, SD, USA (Thompson and Agenbroad, 2005). A date of ~26,000 years BP was obtained for bones that were devoid of collagen. According to the authors: “The warm spring waters that infiltrated the sinkhole leached out the collagen in the bones.”  The RC ages for a musk ox carcass frozen in Alaskan, USA, muck gave dates of 24,140 +/- 2200 years and 17,210 +/- 500 RC years BP respectively for scalp muscle tissue and hair (Stuckenrath and Mielke, 1970). Dung of Ground Sloths in Rampart Cave gave dates ranging from 10,800 to 40,000 RC years BP (Long and Martin, 1974).

Significant age discrepancies between C-14 and other radiometric techniques.

In spite of sometimes erratic C-14 dates, there are far more controversial dates when C-14 datable material or historical dates for magma flows are compared with potassium/argon dates. One case in point came from the study of tektites in Victoria, Australia [Lake Torrens and Lake Eyre regions] called australites (Lovering and Mason, 1970). The K/Ar dates for tektites ranged from 700,000 B.P. to 860,000 years BP. The K/Ar dating of tektites from Indonesia, Thailand, Indochina and Philippines agreed. Fission-track dating ranged from 30,000 to 800,000 BP and was interpreted as consistent with K/Ar ages. Younger ages for fission tracks were ascribed to partial annealing of fission tracks by reheating on the earth’s surface. Their team members RC dated charcoal and calcareous nodules as they were found with “australites” (Gill, 1965). Their conclusion regarding the RC dates and field study was as follows: “Although  RC ages were inconsistent, field work on geology (a) of australite occurrences favored the ‘younger’ C-14 age of charcoal believed associated with australites, as well as geologic evidence, indicated age between last glacial and 6000-7000 BP.” (Lovering and Mason, 1970, p. 9). The subscript read:

“General comments: Well-preserved australites are common in lag flooring corridors between seif (linear) dunes in Motpena area of lake Torrens and Pine Dam and Nilpena sites. Study of Quarternary stratigraphy indicates that late Pleistocene relict sand dunes are most likely source, supporting assumption based on uniformity of physical and chemical composition, that australites fell as single shower [from one asteroid impact]. Radiocarbon ages of calcareous nodules from soil horizon in which australites were found, ANU-28, 100, 280, 281 scatter around 13,000 +/- 3000 BP. Varying of results could be indicative of uncertain, fluctuating amount of “dead” carbonate contamination of nodules, or that australites fell on eroded surface of eolian sediments and are associated with nodules of different ages at different places.(Lovering and Mason, 1970, page 11)’”
The authors continued: “RC ages of calcareous nodules, from soil horizon in which australites were found, scatter around 13,000 +/- 3000 BP (Lovering and Mason, p. 11).”  Thus the tektites fell between 6,000 and ~13,000 RC years BP. These >50 times younger RC dates suggest that a major asteroid impact occurred in that region only several thousand years ago not 800,000 years BP. Even three dacite components from the final lava flow of 1986 AD for Mt. St. Helens in the USA ranged from 350,000 to 2,700,000 years BP using K/Ar dating (Berthault, 2002-b).  It is interesting to note that K/Ar direct dating of tektites from cores in the Chesapeake Bay Impact gave 35.5 million years (Poag, 1998; Gohn et al., 2006).  Had carbon datable material been RC dated from the cores such as shells, carbonized wood, amber, charcoal and bones, would they have discovered a date much closer to the present as with the australites or with the wood buried deep in the Prudhoe Bay permafrost?  RC dating of specimens from the more famous Chicxalub crater in the Yucatan Peninsula of Mexico should also be RC dated since the explosion of the volcano or asteroid that produced that crater is thought to have caused the demise of the dinosaurs. 
 Furthermore, fossil materials other than dinosaur bones and amber that should be free of C-14 but contain significant amounts include marble, a metamorphic rock that comes from limestone, anthracite coal, fossil natural gas and fossil wood. All contain some corrected percent of modern C-14 (PMC’S). Some examples from many references include: marble, 0.060-0.932 PMC (McNichols et al. 1995); anthracite, 0.358 PMC (Beukins et al.,1992); fossil CO2, 0.0.09-0.13 PMC (Aerts -Bijma et al., 1997) and wood, 0.342 PMC (Beukins et al., 1992). The apparent RC ages for the above range from roughly 35,000 to >49,000 RC years BP. C-14 dates for carbon-containing material from the Chesapeake Bay or Chicxalub core samples would be useful for comparison.  
Controversial radiometric dates have been recorded for material from Hawaiian volcanic eruptions in 1800-1801 and the Hawaiian magma there gave dates of 1.41 and 1.60 million years BP (Dalrymple, 1968).  Moreover, natural diamonds thought to be “greatly in excess of 100 million years” gave apparent variable RC dates of “64.9 +/- 0.4 ka BP to 80.0 +/- 1.1 ka BP. Six fragments from a single diamond exhibited essentially identical C-14 values – 69.3 +/- 0.5 ka – 70.6 +/- 0.5 ka BP (Taylor and Southon, 2007).” It can thus be said that six such concordant RC dates for fragments from a single diamond as well as concordant RC dates for bone fragments from two distinct dinosaur femur bones and other fossils in the same age range as megafauna constitute compelling evidence suggesting the need for paleontologists to RC date all fossils allegedly millions of years old. 
Materials and Methods

Geology of the Montana Badlands: Most of the strata are the brownish-grey sediments of the Hell Creek formation thought to date back 65 million years (when the Rocky Mountains were rising in the West and there was much volcanic activity). At that time, much of the region was part of river-plains similar to the present southeastern United States with sub-tropical climate and vegetation of the Cretaceous period or the “Age of Reptiles.” Rivers draining the Western Mountains deposited layer upon layer of sediments which over alleged millions of years compacted to form the sandstones, mudstones, clays, and shales that form the Montana Badlands landscape (Makoshika, 2007).  
Geology of the Triceratops and Hadrosaur excavation sites: The Triceratops and Hadrosaur femurs were found in popcorn clay. The term, popcorn clay is non-technical. It looks like popcorn. It usually refers to any clay that swells and shrinks. The color varies from grey to grey-green to green to tan; it is found in distinct thick strata. It contains much volcanic material such as bentonite, or clays such as montmorillonite or vermiculite. It is very slippery in wet, and crunchy in dry condition. It is difficult to build on if too swollen. 
Triceratops and Hadrosaur locations: The exact location for the Triceratops femur is 47 degrees 6 minutes & 18 seconds North by 104 degrees, 39 minutes & 22 seconds West. This is on private land in Dawson County, Montana being located in the NW ¼ of NE ¼, Sec. 32, T.16 N., R.56 E. Regarding elevation, the GPS unit showed 647 meters. The highest nearby point is approximately 201 meters southwest of the find and is 669 meters feet high. The location of this RC dated Triceratops singular femur bone is just over 1 ½ miles East southeast from Otis Kline’s 37 acre research station that has been geologically mapped. No other bones were found with the femur. The elevation appears to be the same as the Triceratops being excavated on Kline’s “Lone Ridge” for the past 3 summers where no femur bones were discovered. Possibly the RC dated femur bone belongs to the Triceratops remnants from “Lone Ridge.” Thus testing for C-14 in other bones seems to be the next step in the ongoing research. The Hadrosaur location was in a dry wash which flows into Frank Creek, then into Glendive Creek and then into the Yellowstone River just North of Glendive Montana in the NW ¼, NE ¼ of Sec. 32, T16N, R56 E, Dawson County, Montana about 13 kilometers south-east of the Triceratops location (Kline, 2007). Photos a-d in Fig. 1 and Fig 2 were taken during excavation for the Triceratops femur. Photos were unavailable for the Hadrosaur femur.excavation.
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FIGURE 1.
Fig. 1a -1d shows the sequence of extracting the Triceratops femur. In Fig.1-d it rests on the pedestal of earth after excavating and before adding the protective coating. 
Photos of actual excavation are shown in Fig. 1a to 1d as the Triceratops femur bone was being extracted from about three feet in depth, which was about 20 meters below the top of the Montana Badlands [60 meters of strata designated Cretaceous]. In light of the discovery of soft tissue in a T-Rex from the Montana Hell Creek Formation and RC dates for other fossils in the geological record it was decided to examine the bone interior of this femur, as Libby’s team did with Smilodon and Schweitzer et al. did with the T-Rex “hind limbs.”  The Triceratops femur bone was discovered in what is called “popcorn clay.” Since the bone was so huge (122 cm long and 20 cm through the shaft area) and completely intact [hard, and neither crushed nor deformed, ideal for extracting possible bone collagen] we sawed it open in late July 2005 near the proximal end, as shown in Fig. 3  [Photos and excavation details graciously supplied by Kline, 2007].
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FIGURE 2
Fig. 2a to 2d shows the support system including Plaster of Paris and wooden support base. The Triceratops femur was resting on a layer of popcorn clay in an apparent, almost aseptic sand and fine clay matrix. 

It can also be seen from Fig.1a that the femur was located very close to the surface.  Because of its proximity to the surface, the paleontologists had to contend with some roots of living plant material before reaching the bone.  Perhaps the most informative documentation of Figs. 1 and 2 is that they show the sequence of excavating a 122 cm long Triceratops femur from discovery, to pedestal, to plaster, to separation. 
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FIGURE 3. Photos 3a-3c are of Triceratops femur bone during and after sawing; photo 3d is a portion of Glendive MT Dinosaur and Fossil Museum field research station; photomacrograph 3e is of material from bone interior containing bone collagen. 

Fig.3a shows the Triceratops femur dissection using carefully cleaned saw with the bone supported by wood frame and plaster of Paris cast.  Identification of the femur was made by comparing with photos and descriptions from a standard paleontology text-book and comparison with the following web site for a young adult femur, 107 cm long http://www.trieboldpaleontology.com/casts/triceratops.htm. Inspection of the femur cross section in Fig.3b revealed dried up Haversian systems and very little apparent mineralization. Samples from different interior locations were easily removed by hand with a with a stainless steel scoop-type instrument as shown in Fig.1c and placed in plastic bags for further study. Fig.1d shows the typical terrain for this area of the Montana Badlands which is a dinosaur graveyard. A famous 27,000 acre state park near Glendive MT (Makoshika, 2007) is only a few miles away. Fig.1e is photomacrograph of interior material from the dense mid-shaft of the Triceratops sampled for testing for the presence of collagen and C-14.
Radiocarbon dating methods: Both the C-14 conventional and Accelerated Mass Spectrometer (AMS) methods were employed as recommended (Hedges, 1992) for ensuring RC dates are valid in situations demanding a careful investigation or to try and pinpoint an absolute RC date. There was also quite sufficient bone material to take large samplings as required for the conventional C-14 testing method.  In the case of the conventional method, Hedges wrote: “One advantage however, appears to be that handling of larger samples induces less laboratory contamination enabling in rare circumstances, older dates than those obtained by AMS to be measured.” As for the AMS technique Hedges wrote: “The AMS technique does frequently have some very important advantages when it comes to validating a date, however, and these should be emphasized. First, different chemical fractions can often be extracted from the same sample, and enough to permit repeat dates to be made if the first measurement is suspect in any way. Both these approaches are invaluable in increasing confidence in the reliability of a date.”(pages 166-167)
The modified Longin method (Arslanov and Svezhentsev, 1993, Sullivan and Krueger, 1981) was used for extraction of collagen for both dinosaur femur bones; it combines two methods of purification as follows (Arslanov and Svezhentsev, 1993): “The bones were mechanically cleaned and washed, then pulverized and treated at low temperature (4-6 C) by 2-3 fresh solutions of 0.5-1.0 N HCl for a few days (depending on preservation condition) until mineral components dissolved completely. We washed the collagen obtained in distilled water until no Calcium was detectable. We then treated the collagen with 0.1 N NaOH at room temperature for 24 h, and washed it again in distilled water until neutral. We treated the collagen with a weak HCl solution (pH = 3) at 80 – 90 C for 6-8 h. Finally, we separated the humic acid residue from the gelatin solution by centrifugation, and the solution was evaporated. Benzene was synthesized from the dried gelatin by burning in a “bomb” or by dry pyrolysis, using the standard methods ----“(page 389).
Results of radiocarbon dating: 

The RC ages listed in Table 1 are accompanied by corrected percent of modern carbon and other pertinent RC factors for most of the RC dates. The conventional and the AMS testing methods were applied to different samples from both dinosaur femur bones as noted in Table1.
The modified Longin method was used for extraction and purification of collagen for Sample Tri. GX-32372-AMS testing of this interior portion of the shaft area of the Triceratops. The results were an RC age of 30,890 +/- 200 RC years BP for 30 mg of bone collagen from an 8.4 gram interior specimen. The percent of collagen was 0.3 % of the original 8.4 g sample.   

A much larger sample of 146 grams was collected for the conventional C-14 analysis from the bone interior near the ~ one cm very hard outer portion; the outer bone was coated with PVAc preservative. A RC age of 33,830 +2910/-1960 for Tri.GX-32647- conv. was conventionally tested for C-14 after benzene/acetone, acid, alkali, acid pretreatments to remove possible remnants of PVAc coating (old carbon) and any young C-14 as per procedures recommended by the lab director and in C-14 literature (Hedges, 1992) to remove contamination.

Again the modified Longin method was used for extracting 0.7 mg of collagen from the 2.8 g sample of Hadrosaur femur from its interior, sample Hd GX-31950-AMS with a date of  1950 +/- 50 RC years BP. This was the very first sample from either bone that was dated so it was apparent that more experimental testing would be required.

For sample Hd. GX-32739-Conv. A much larger bone sample, 160 grams, was tested for C-14 by extracting the total organic carbon (`500 mg) and pretreated with acid, base, acid with a date of 22,380 +/-800 RC years BP using the conventional method..

Another sample of about thought to be 100 grams had been sent in before Hd. GX-32739-conv for dating using the conventional method. However there was only 300 mg of total carbon in this sample, insufficient for the conventional method so it was dated using the AMS method. The date for GX-32678-AMS was 22,990 +/- 130 RC years BP. This was in very close agreement with the GX-32739.

The next four dates (Hd UGAMS-01935, 01936, 01937, 01938) came from one 56 gram sample of Hadrosaur bone and arrangements were made to divide the above sample into different portions to date: bioapatite, charred bone, any collagen and any impurity that might be discovered. Again we obtained old RC dates for bioapatite (portion pretreated with 1 N acetic acid to remove surface absorbed and secondary carbonates); charred bone (pretreated with 5 % HCl, dilute NaOH and dilute HCl again) and purified bone collagen. The oldest date was for the bioapatite fraction and the youngest date was for purified collagen but all were essentially the same (see Table 1). A similar date was obtained for the contaminant Hd UGAMS-01938 as was obtained for Hd GX-31950 (Table 1). The oldest date was for the bioapatite fraction.

Table 1 Results of testing for C-14 in dinosaur femur bones

(Triceratops, Tri. Hadrosaur, Hd.) (GX-Geochron; UG-University of Georgia)
Nr.           
Sample ID,          

Radiocarbon Date        

PMC’s corrected
                
Year analyzed,    
 in Years BP  


x 106 years,                 

                
Preparation stats 





C13 pdb
	1
	Tri. GX-32372-AMS
08/25/06 (a)
30 mg collagen, Modified Longin Method (MLM)*
	30,890 +/-200
	2.16, -20.1 o/oo

	2
	 Tri. GX-32647-Conv
09/12/06 (b)
500 mg total organics 
pretreated acid, alkali, acid
	33,830 +2910/-1960  
	1.38, -16.6 o/oo

	3
	Hd. GX-31950-AMS
01/18/06 (c) 
0.7 mg collagen from 2.3 gm
sample (MLM) - contamination
	1,950 +/-50
	-----, -23.5 o/oo

	4
	Hd. GX-32739-Conv

01/16/07 (d)
500 mg total organics
pretreated acid, alkali, acid
	22,380 +/-800
	6.33, -16.0 o/oo

	5
	Hd. GX-32678-AMS
04/04/07 (d)
300 mg total organics
pretreated acid, alkali, acid
	22,990 +/-130
	-----, -18.4 o/oo

	6
	Hd UGAMS-01935
04/10/07 (e)
 1 mg bioapatite as graphite; no pretreatment
	25,670 +/-220
	4.09, -6.4 o/oo


	7
	Hd UGAMS-01936
04/10/07 (e)
0.47 mg charred bone as graphite; pretreated
	25,170 +/-230
	4.36, -15.7 o/oo

	8
	Hd UGAMS-01937
04/10/07 (e)
3.2 mg collagen (MLM)*

0.59 mg as graphite
	23,170 +/-170
	5.59, -22.7 o/oo

	9
	Hd UGAMS-01938
04/10/07 (e)
1.9 mg humic acid, (0.35 mg as graphite) prec. from alk. fraction
	2,560 +/-70
	72.68, -21.5 o/oo


· Modified Longin Method for extracting/purifying collagen: (Arslanov, Svezhentsev, 1993)

(a) Sample size sent to RC lab was 8.4 grams (P-T-1) Internal bone material

(b) Sample size sent to RC lab was 146.0 grams (P-T-2) Outer bone material

(c) Sample size sent to RC lab was 2.3 grams (P-H1-2) Internal bone material.

(d) Sample size sent to RC lab was 160.0 grams (P-H1-2) Outer bone material.

(e) Sample size sent to RC lab was 56.0 grams (P-H-3a) Internal bone material.
Discussion
The modified Longin method also called the “combined method” (Arslenov and Svezhentsev, 1993) was used to extract and purify collagen from the dinosaur femur bones. It was felt necessary to compare their research results on old ones, as such results parallel the RC ages for the dinosaur femur bone collagen.
In order to establish the reliability of the combined method for purifying collagen extracted from bone, Arslanov and Svezhentsev (1993) compared four methods of purification using eleven bones and teeth that ranged in RC age from about 13,000 to 31,000 RC years in their Table 2. Two samples that were in the range of the dinosaur femur bones are tabulated and condensed below. The authors also apparently compared these dates for charcoal and other materials found with the bones. As the authors wrote: “The data clearly shows that samples treated by the combined method yield older ages” [detailed in the method section of this paper]. In Table 3 the authors compare the combined method verses the EDTA method. The latter appeared to vary considerably and RC dates were younger by 3 to 20 % so EDTA could not be recommended.  

Old RC Dates (Arslenov and Svezhentsev, 1993, condensed from Table 2, page 390)


Site 

Material

Longin

HCl – NaOH
Combination
Other material

Gagarino,
Mammoth 
17,930 +/-100
20,150 +/-300
20,620 +/-300
21,800 +/-300

Lipeck. Region
Tooth







charred bone

Kostenki X11,
Bone

28,700 +/-400
30,240 +/-400
31,150 +/-400
32,700 +/-700


Layer IA








charcoal

Contamination and very low percent concentrations of collagen can indeed be a challenge in RC dating of bones as some bones contain very little collagen or collagen in one area of a bone and little or none in another.. Thus both field and lab scientists occasionally have to work very closely together to ensure reliability of the dates. A good example of such cooperative research is the study of and C-14 dating of the controversial Kennewick Man bones (McManamon. 2000) as shown in the tabulation below. Concordant RC dates of 8410 +/- 40 and 8130 +/40 years BP were obtained from two different samples of the same metatarsal at two different labs, Beta and UCR. The one from Beta, dated in 1996 (original RC date) was 8410 +/-40 BP and therefore it is important to quote the lab report as did the author: “The original weight of the bone was 9.1 grams. The amount of collagen extracted was 0.03 grams (30.0 mg). This relates to a percent concentration of 0.3%. The value is very low due to the high mineral content of the submitted bone. McManamon continues: “Due to the low carbon content and the lack of clear collagen-like characteristics of the extracted carbon, the dates were reported as “the apparent C-14 ages” for each sample (Table 1). One of the samples was dated as 8130 +/-40 (UCR-3806), slightly different from the BA data (8410 +/-40) but not inconsistent with it. These two samples, in fact, are from the same bone, the right front metatarsal. ---.”   Two other RC dates were obtained which were thought to be due to contamination from young carbon sources such as humic acid with dates of 5750 +/- 100 and 6940 +/- 30 BP. A portion of the fifth left metacarpal gave the same RC date as the original 1996 RC date namely 8410 +/-60 RC years BP which is in excellent agreement for the three concordant dates considering very little collagen was present in any of these bones.
RC dates for Kennewick man bones (McManamon, 2006; condensed from Table 1)
Lab

RC dates

Comments


Beta, 1996
8410 +/-40 BP

portion of right first metatarsal,  9510-9320 cal BP

UCR-3807
8130 +/-40 BP

portion of right first metatarsal, ----

UCR-3806
6940 +/-30 BP

portion of left tibial crest ----

UCR-3476
8410 +/- 60 BP

portion of fifth left metacarpal, 8340-9200 cal BP

AA-34818
5750 +/- 100

portion of left tibial crest ----

Contamination was a major concern for C-14 testing of the dinosaur bones of Table 1, just as it was for the Kennewick Man bones. Thus, we too were not satisfied with an RC date from a 30 mg quantity of collagen extracted from an 8.4 gram sample in the Triceratops femur, since it contained too low a percent of collagen (also ≈ 0.3 % collagen, similar to that in one half of the right first metatarsal bone of the Kennewick Man-Beta lab). Therefore, testing was repeated by removing a sample from another area of the femur, pretreating it with the normal acid, alkali, and acid before C-14 dating to remove humic acids. An RC date of 33,830 +2910/-1860-conv was obtained, not inconsistent with the RC date for bone collagen of 30,890 +/-200 RC-AMS years BP.

In total, seven tests for C-14 in the Hadrosaur femur were performed before we were satisfied that we had a reliable RC age for this femur bone. Even though an unknown mobile organic contaminant was discovered in the first test for collagen there were five concordant RC dates, two at one lab and three at another lab averaging 23,876 RC Years BP with a standard deviation of 1450 years or 6.07 %.  Almost identical RC dates were obtained for different samples involving the total organics pretreated to remove humic acids, one with the conventional method (Hd GX-32739-conv at 22,380 ± 800) and one using the AMS method (22,990 ± 130 for Hd-GX-32678-AMS). Bioapatite (biological carbonate fraction of bone} in sample Hd UGAMS gave the oldest date at 25,670 ± 220 and charred bone not far behind at 25,170 ± 230 RC years BP for Hd UGAMS-01936 (both samples were pretreated to remove contaminants). Collagen was extracted from two different samples. There was only 0.7 mg from a 2.3 gm sample (0.03 %), Hd GX-31950-AMS giving a date of 1,950 ± 50 Years BP. This very low percentage of collagen combined with an apparent large amount of contaminant in this one bone region resulted in the unexpected young RC date. 

Thus, a much larger 56 gram Hadrosaur bone sample was made available for testing of collagen. In this case, 3.2 mg of collagen was extracted from a 600 mg carbon (~ 0.5% collagen) sample, then purified and dated. The contaminant (1.9 mg, 0.3 % young carbon impurity) was  precipitated from the alkaline pretreatment solution with dilute HCl, weighed and also dated. This time, the RC date for the larger amount of collagen was 23,170 ± 170 which is in very good agreement with GX-32739 and GX-32678, the dates for pretreated total organics from the GX laboratory. The extracted contaminant, gave a very young age of 2,560 ± 70 RC years BP.
This carbon contamination could have been from a number of sources including young humic acids, bacteria intrusion, terrigenous inwash etc. since the bone was discovered in a dry wash area where at times there would been a significant amount of water flowing. Nonetheless the contaminant was but 0.3 % of the total organics according to the lab which even if it had not been removed would have only reduced the bone age a few thousand years or about 10%. That is the benefit for using both the AMS and conventional methods and dating purified total organic for demonstrating the essential reliability of the five old dates. It can’t be mentioned enough that individual fractions provide useful information and help to solve problems of contamination (Hedges, 1992) as was done with both dinosaur femurs.   

By dating all three major fractions for the Hadrosaur, it has been shown that essential concordant dates from five different samples were obtained for this dinosaur femur bone without attempting the expensive and apparently unnecessary collagen component extractions. For example the “oldest” RC date for the Domebo Mammoth for the hydrolyzate fraction treated with XAD resin was 11,500 BP verses. weak acid insoluble collagen and total carbon HAc treated bone both about 10,900 BP agreeing to within about 5 % (Stafford, 1990; Figure 1); the latter two procedures were also applied to the dinosaur bones. In the case of the Triceratops femur bone there was sufficient collagen for AMS dating and sufficient total carbon for RC dating using the conventional method; In this way essential concordant RC dates were thus obtained well within the carbon dating range. Because of the probable contamination from old carbon {flora and volcanic materials ) it is thought that the truer RC dates could be the younger ones, namely 30, 890 +/- 300 for the Triceratops and 22,380 +/- 200 years BP for the Hadrosaur. Thus RC Age determinations will require much more testing for C-14 in dinosaur bones world-wide.
Concordant RC dates were also obtained for the Glen Rose cretaceous strata of Texas, USA (alternating limestone and clay layers) of; 37,480+2950/-2140; 37,420+6120/-3430 for carbonized wood in the clay layers using the conventional method, (Stafford, 1992). This concordance is significant for four reasons: (1) Like the six samples from one diamond (Taylor and Southard, 2007) and the two dinosaur femur bones highlighted in this paper the above RC data over a few hundred meters in clay between stable cretaceous rock also show concordance and make lab and field contamination appear most unlikely and (2) A rough estimated age for the clay was 5000 to 50,000 years by an independent lab (Devilbiss, 1987). (3) By themselves the Glen Rose cretaceous RC dates suggest that man and dinosaur lived at the same time and (4) There are many pristine fossil dinosaur-like and human-like footprints (ichnites) discovered together during many excavations under tons of cretaceous strata. The Texas fossil footprint trails controversy (Godfrey and Cole.vs. Helfinstine and Roth), the on-going human-like footprint controversy in Mexico (Gonzalez et al. 2006 vs. Renne et al., 2005) is reminiscent of the controversy over the famous Laetoli fossil human-like footprints (Robbins, 1979) . It is interesting to note that anthropologists were called into examine the Laetoli human-like footprints as they, like the Texas and Mexican ichnites were not all perfect. As one article reported (Robbins, 1979), an anthropologist specialist in footprints is quoted as follows: "They looked so human, so modern, to be found in tuffs so old." The article continues “Interestingly, [On the same level with the footprints and close to them] trackers identified gazelles and other creatures almost indistinguishable from present-day inhabitants, but the saber-toothed cat and the clawed chalicothere, both now extinct, roamed with them” [page 454]{Robbins, 1979). Bone collagen of saber toothed cats from the LeBrea tar Pits were successfully RC dated as noted in this paper’s introduction (Berger and Libby, 1968). Thus anthropologists should examine the photographs and casts of said prints from Mexico, Texas, and the Laetoli footprints of Africa to evaluate the claims and counterclaims. In parallel, chronologists could RC date organic materials in and below the Laetoli Tuffs as was done with organic material associated with the human-like footprints in Mexico and Texas; both have the same RC dates (~38,000 years BP). These controversies and others provide a challenge to anthropologists and chronologists alike and deserve their full attention.
In Table two seven dinosaur bone RC dates are compared with 12 other anomalous dates for both fossilized (carbonized) wood from the Jurassic period of Colorado, amber from the Cretaceous and Eocene periods from Wyoming and Euroasia, respectively, unfossilized wood from deep in the Alaskan permafrost and bison bone collagen in the Yukon region of Canada. The RC ages listed in Table 2 are accompanied by corrected percent of modern carbon and other pertinent RC factors for most of the RC dates. The observations following Table 2 and the introduction to this paper provide the details and references. But what is clear is that wood specimens are consistently 30 to 50% older than the dinosaur bones from Western United States and Alaska, but most are within the normal high range of C-14 dating. Only diamond is significantly older at apparent ages of 64,000 to 80,000 RC years (Taylor and Southon, 2007) 

Table 2: Anomalous C-14 Dates for Various Dinosaurs and Other Fossils 

Nr.           Fossil ID, year         
Location/            Radiocarbon Date        Geologic Stratum/
PMC’s

                Analyzed, sample 
Collector/           in Years BP/                     Assumed Age        corrected

                Preparation method
Year 
               Equipment Used             x 106 years

	1
	Bone collagen from interior of  femur of

Triceratops/2006, [30 mg, Modified Longin method]
	Montana Badlands/

Kline / 2004
	30,890 ± 200

AMS
	Upper Cretaceous

68
	2.16 +/-0.05

	2
	Total organic carbon of exterior bone femur

Triceratops/2006 [pretreated]
	Montana Badlands 

Kline / 2004
	33,830 +2910/-1960 conventional
	Upper Cretaceous

68
	1.38 +/-0.41

	3
	Wood (peat) from Equisetum, rush (?), creek bed / 2006 (pretreated)
	Montana Badlands /White / 2005
	45,190 +9300/-4200 conventional
	Upper Cretaceous

68
	0.36 +/-0.25

	4

5


	Wood, (mummified) on

Surface/2004, [pretreated]

Same sample as 4 but different lab/2001 

            [pretreated]
	Ellef Ringness Is.

C. Felix / 1970s

ibid
	> 45,700

AMS

52,820 +3680/-2510 AMS, alkaline res.

17,580 +/-90 humic acid
	Eocene /Cretaceous 

40 – 65 
	<0.34

0.14+/-0.05

11.2+/-0.12

	6


	Tree, 2 ft. diameter, 38 m  deep in permafrost / 2004 [pretreated]
	Prudhoe Bay / Oil Geologist / 1987
	43,380 ± 380

AMS
	Cretaceous (?)
	0.45 +/- 0.02

	7
	Bone fragments from Acrocanthosaurus, 1990 [bone apatite]
	Glen Rose  formation, 1984, Baugh
	>32,400 Conventional, bone apatite
	Lower Cretaceous, ~100
	

	8
	CO2 gas from # 7 above
	ibid
	25,760 +/- 270 AMS
	ibid
	

	9
	Surface scrapings from another bone of Acrocanthosaurus/1990
	ibid
	23,760 +/-270 

AMS
	ibid
	

	10
	Bone fragments of Allosaurus [bone apatite]/ 1990
	Colorado, 1986, Hall 
	16,120 +/220 conventional
	Jurassic,

140 
	

	11
	Carbonized wood in limestone with dinosaur & human-like prints/2005 [pretreated]
	Glen Rose formation / 2004
	>49,900

AMS
	Cretaceous

≈ 108
	<0.20

	12
	Carbonized tree bark on petrified logs / 2005 [pretreated]
	Colorado hillside /White; Guthrie
	44,200 ± 2100

AMS
	Cretaceous

> 100
	

	13
	Alkaline fraction from 

dinosaur bone fragment; humic acid fraction from same sample/1998 [pretreated]
	Alaska Coleville River/Whitmore et al.
	31,050 +230/-220   AMS; 36,480 +560/-530 AMS
	Cretaceous  

68
	2.10 +/- 0.06

1.07 +/- 0.07

	14
	Amber, #2961 / 2001 *
	Saxony, Germany Ceranowicz
	>49,210

AMS (a)
	Eocene

40
	0.08 +/- 0.07 



	15
	Amber, #2962 / 2001 *
	Sambian Pen. Russia/ Ceranowicz
	>55,690

AMS
	Eocene

40
	-0011 +/-0.0010

	16
	Amber, #2963 / 2001 *
	Wyoming / Miller et al.
	>46,450

AMS
	Cretaceous

70
	0.15 +/- 0.08

	17
	Young amber colophony *


	Bay of  Gdansk, 

Poland
	620 ± 30
	Quaternary
	

	18
	Bison bone collagen, 8.3 gm cored from bone **
	Yukon territory, Canada
	30,810 +/- 975


	Pleistocene, [1000’s of years BP]


	

	19
	Bone collagen from interior of Hadrosaurus femur bone/2007 (3.1 mg Modified Longin Method)
	Montana Badlands,/Kline, 2004
	23,170 +/-170
	Upper Cretaceous 

68
	


*(Ceranowicz et al. 2001), ** (Harrington and Morlan, 2002)

Observations associated with the RC dates for fossils of Table 2. 

(1 and 2) - GX-32372-AMS / GX-32642: Bone collagen was dated on AMS and total organic carbon on the conventional method using long count for more accurate C-14 testing for this Upper Cretaceous Triceratops. Note the ~15,000 and 12,000 younger RC years respectively, than for fossil wood (#3) and amber (# 14,15,16).  

(3) - GX-32371-Conventional long count was used for more accurate C-14 testing of this Upper Cretaceous peat or Equisetum rush material in a small drainage creek. It is an example of older RC age for flora that may have absorbed “dead carbon” from volcanic gases or volcanic clay sediments.
 (4 & 5) - KIA-14899-AMS: The alkaline residue is considered the conventional RC age for the mummified wood. The humic acid portion is the age of the contaminant which was removed by the acid, alkali, acid pretreatment. The humic acid was precipitated from the alkaline fraction by addition of HCl before dating both fractions. The RC age for the wood [alkaline fraction] is similar to the ages obtained for wood buried at 38, 122, and 183m depths in the Prudhoe Bay, Alaska, USA permafrost-see #6. 

(6) – GX-30816-AMS: Many species of trees including temperate zone trees are reported buried to a depth of 600m in this famous oil field on the North slope of Alaska. RC dates for two other wood specimens are: >43,300 [183m, (Rodgers, 1973)]; and 25,500 +/-1000 & 29,200 +/-2000 [122m depth, (Johnson, 1976)]. These are very important results and need to be followed up with many more C-14 tests in the permafrost regions of the world as they indicate a major catastrophe(s) and are essentially the same RC ages as several dinosaurs, flora from the Cretaceous period and magafauna from the Pleistocene. Specimens from current bore holes and core storage facilities should be studied. 

(7, 8, 9) – GX-15155-A-AA & AA-5786: Acrocanthosaurus dinosaur bone fragments were the first ever to be RC dated to our team’s knowledge and reported in the literature; the team has copies of all the lab reports available in a packet for study. We also have the bone fragment with blackened surfaces that was scraped and the resultant 10 mg of powder RC dated on AMS (# 9). Many dinosaur bone and bone surfaces are indeed datable dependent on their condition. This becomes very clear in the works of two paleontologists (Bakker, 1986 and Raines, 1990) who observed that some dinosaur bones contain carbon remains of the dinosaur body parts on bone surfaces and kerogenous material in their Haversian canals, respectively. Leco furnace analysis showed that there were no preservatives on surfaces of bone fragments that were analyzed in 1989-1991 (Stafford, 1992). The RC ages were the same RC age range as for the Acrocanthosaurus bone apatite as for the bone collagen, bone apatite and organic carbon for the Hadrosaur detailed in Table 1. 

(10) - A-5810 - conventional RC method: It was brought to our attention that the bone fragment had water soluble glue on one surface which would have been removed by ultrasonic agitation in hot water. Nonetheless, other fragments of this dinosaur found in a rock formation will be C-14 dated again, but this time samples will be pretreated to remove possible contamination and then AMS dated.

(11) - GX’31367-AMS: This piece of carbonized wood was imbedded in Glen Rose limestone strata and was, supposedly, 108 million years old. During an excavation in 2004, a team was assigned to break up rock looking for such a sample.  Several were discovered. What is most interesting about this specimen is that its minimum age is >49,900 years BP, roughly the same age as older marble RC dated specimens used as laboratory blanks (McNichol et al, 1995) and amber (Ceranowisz, 2001) but much younger than diamond (Taylor and Southon, 2007). This suggests that the carbonates came from deep in the inner earth from volcanic eruptions which tainted the flora (old carbon absorbed by the flora) of that period with what C-14 dating labs call “dead” carbon.

(12) - GX-31730-AMS: The two-three foot diameter logs to which the carbonized “tree bark” was attached were totally petrified with the RC age being statistically the same as the RC date for the un-petrified Prudhoe Bay wood (# 6). Could it be that they came from the same catastrophe? 

(13) - KIA-5523: This dinosaur bone fragment, from a probable juvenile Hadrosaur, was statistically in the same range as the Triceratops (# 1 & 2) with the alkaline fraction being the bone date and the “humic acid” being “older carbon” contamination. In a much later communication, the lab suggested that since the humic acid fraction was older, it could have been the date for the bone. Either way both dates were well within the range of C-14 dating and suggested to our team that a common catastrophe could have occurred from Texas to Montana to Alaska within the Arctic Circle.  All these dinosaur bones and their organic matter were carefully pretreated as noted accept for #10 [scheduled for retesting].

(14, 15, 16 – KIA-2961, 2962, 2963): These are the first known “true amber” samples to have been RC dated (Ceranowisz, 2001).  All three ambers gave RC dates that were considered the minimum age with the possibility they could have been older as indicated by the > sign. However, the PMC (percent of modern carbon) values for Cretaceous amber and one of the Baltic ambers had values similar to that of carbonized wood found in Glen Rose limestone (#11) and some older marble specimens McNichol et al.,1995). 

(17)-This date for amber-like materials called colophony (Ceranowisz 2001) shows the ability of radiocarbon dating to distinguish between very old and young amber-like materials. Amber around the world should be RC dated for survey purposes.

(18) Beta 33192. The age of bone collagen from 8.3 gm of this Alaskan Bison Bone was 30,810 +/- 975 RC years BP, almost identical to that of 30,890 +/- 200 RC years BP for the Triceratops dinosaur (# 1, 2) and that of the dinosaur from the Colville River Alaska (# 13). The reference (Harrington and Morlan, 2002) is reported here because of the concordance of the two dates between megafauna and dinosaurs. It is from the Pleistocene period but has the same RC age as the Triceratops from the Cretaceous. See http://pubs.aina.ucalgary.ca/arctic/Arctic55-2-143.pdf.

(19) Hd UGAMS-01937. The significance of this date is that it is also of bone collagen like the Triceratops, the Bison, Smilodon, and other magafauna but like the Triceratops dates 2000 times younger than claimed for dinosaurs. Also it is 8,000 RC years younger than the Bison of # 19 that shows evidence of human activity on the bones. 

· GX is for Geochron Labs, Billerica, Massachusetts, USA; UG is for Center for Applied Isotope Studies, University of Georgia, Athens, Georgia USA; KIA is for Leibniz Labor fur Altersbestimmung und Isotopenforschung, Christian-Albrechts-Universitat, Kiel, Germany; A is for Department of Geosciences, Laboratory of Isotope Geochemistry, The University of Arizona, Tuscon, Arizona, USA. AA is the same lab, but AMS. Beta labs are in Florida.
 Comparison of RC dating Triceratops and Hadrosaur femur bones with fossil wood and amber in Table 2:. Burned bone, when so designated by the lab, bone organics, bone collagen and bone apatite give much younger RC dates than fossil wood as noted earlier. This difference could be attributed to absorption of volcanic gasses containing very old carbon while the flora was still growing or imbedded in old carbon-containing waters or sediments. Geographical location is probably one of the major variables in the RC dating process, yet it is often ignored. A few examples include a living tree growing next to an airport, ~10,000 RC years BP (Huber, 1958); living aquatic plants from Montezuma Well in Arizona, USA (Ogden, 1967) 17,300 to 24,750 RC years BP; and, a plant grown purposely in an atmosphere containing “old carbon” (Long, 1998) at ~ 4,000 RC years BP. This probable “Suess Effect” makes the plant remains appear older than dinosaur bones buried with them as in the Western USA. 

In Montana, USA, for instance, the RC date for what was thought to be from an Equisetum rush was 45,190 +9300/-4200 RC years BP, (conventional RC dating, #3, Table 2). Dinosaur bones many meters higher in the strata appear to have been more protected from the Suess effect. If indeed the Suess effect is so dominant in causing unrealistic older RC ages for fossils, then it is important for field researchers to search for burnt wood or charcoal (both pretreated before RC dating) as in the field of archaeology. 
Dating conflicts:
The results of the RC dates tested agree with other radiocarbon dates on similar specimens in similar locations.  Yet this only reinforces the evident conflict between radiocarbon (RC) dates and those of radiometry(RM).
In general  the two common dating methods are used in different domains – the organic vs, the inorganic, biologic vs, geologic, recent vs. ancient.  Where they overlap presents a anomaly that just won’t disappear and can no longer be ignored, if the integrity of chronometry is to be held credible.
Specific 

Organization:

Lines to pursue at the chronology resolution conference:
C14:

The measurement of the rate of C14 production and the amount in the atmosphere imply that the Libby process has been in operation for only a few thousand years. 

Problems with C14 dating: 

· C14 dates within the same sample can vary by 20,000 yrs . 

· C14 dating is unable to distinguish between 1 and 10 Myr samples  (but C14 AMS dates are invariably within the radiocarbon age upper limit).
· The bone radiocarbon dates are unreliable and inconsistent, according to Stafford [“pseudoscience” article.] 

· Dating dinosaur fossils  invariably yields ages within AMS limits, when tested. 

· Based on C14 experience with sample date variation a radiocarbon lab in Finland advises separating out the amino acid component, since that produces a consistent radiocarbon date. 

 U/Pb:
The assumptions:

All the current lead is radiogenic.

The natural processes in rock in geologic time duplicate the  controlled processes in laboratory time. 

A few months of lab measurements can be extrapolated back over millions of years. 
The atomic clock is reset by volcanic eruptions. 

There is no mass motion through the lava sample after cooling. 
Uranium deposits measured in Katanga and Alaska do not agree with theoretical predictions. 

Neutron capture mechanisms can explain the differences
[Cook, M., Prehistory and Earth Models, Max. Parish, 1960
K-Ar:

Vast discrepancies between measured and expected dates. 

Positive identification of radiogenic Ar.   
Reasons for questioning the reliability of K-Ar dating: 

· It is difficult to detect Ar40 present during cooling. 

· Some minerals contain Ar40 but no potassium, so this indicates excess Ar40, which in the presence of potassium leads to artificially old dates. 

· [Ref XXX]   found that K and Ar isotopes are selectively extracted by rapid leaching in a  frothing liquid. The sparse remaining potassium and argon isotopes in rocks are the very ones which, because of their small remaining concentrations after immersion, allow K and Ar datings which are technically valid measurements, but the samples’ concentrations have been modified in the dating isotopes. 
· Modest increases in temperature of one or two hundred degrees Centigrade can have drastic effects on radiometric dates without any observable changes in the rocks. Heating can cause argon loss without any other physical or chemical changes in the rock. (Faure (1986, p. 123, p 69) 
· A catastrophic situation with many volcano eruptions in a short time, like the K-T event, and large quantities of argon 40 escaping into the atmosphere, could create for short periods of time, a significantly larger argon 40 concentration near the ground than elsewhere, making it harder for argon 40 to leave lava as it cools, and possibly increasing the argon 40 concentrations in other rocks.
· Quite a few historic volcanoes have been measured with excessively large K-Ar dates. Does the magma contains large amounts of excess argon, unable to escape to the atmosphere? 
· Glauconites are formed in seawater from a variety of materials, and incorporate potassium from the seawater (Faure, 1986, p. 78). 

Faure states, "The uncertainty about the interpretation of K-Ar dates of `glauconite' has reduced their usefulness in dating sedimentary rocks" . The process of their formation gives a ready mechanism for their K-Ar ages, namely, the incorporation of argon 40 as well as potassium from the seawater. After a global catastrophic extinction, the oceans would be highly enriched in argon 40.  The concentration of argon 40 would then gradually decrease over time, due to its diffusion into the atmosphere and due to a smaller amount being released into the seawater. Therefore older glauconites would absorb more argon 40 from the seawater, resulting in old K-Ar dates for lower strata which become progressively younger for higher strata. Another factor in this direction is that older glauconites have more time to absorb argon 40.

· Volcanic lava might have been covered before the excess argon was able to escape. 

· Llava might have cooled quickly, due to rainfall. It only needs to cool to about 500 degrees centigrade or less to trap most of the argon, at least for biotite.

Rb-Sr:

Production of Sr87 is bi-causal – beta emission or neutron capture. 
Mobility of Sr87 makes source association difficult. 
Experts have found that “…crystallization ages determined on basic igneous rocks by the Rb-Sr whole-rock technique can be greater than the true age by many hundreds of millions of years……there are well-documented instances of conflicts between stratigraphic age and Rb-Sr age in the literature. 
[Brooks, james and Hart, Science, Vol 193, 9/17/1976, P.1093]

Radio-Halos of U238, Ra226, Po218
Indicates rock ages in the RC range. 
[Geotimes, 9/1977, p. 19]
Dependence of geologic interpretation on age dating from astronomical theories 
RC dates have been verified by historical records in Egypt and the Near East up to 5 Kya and by dendrochronology up to 7 Kya.  The linear relation between C14/C12 concentration and the date interpreted from the Libby theory seems valid in this range.   Dates further back that are within the modern limits of RC dating  with AMS exhibit severe conflicts with RM dates.   Dinosaur fossils dated in this report are less than the RC limit (about 50 Kya), yet the same fossils are  taken to be 65 million yrs old when dated by stratigraphy or inorganic radiometry. 
          If 2 watches disagree, at least one must be wrong.
	#
	Test sample
	RC (Kya)
	RM(Kya)
	References

	1
	KT layer
	11.5 
	65,000 
	?

	2
	Pliocene strata
	-
	3700 
	?

	3
	Modern volcanic lava
	-
	3700 
	?

	4
	Shells associated with Mexican footprints
	38
	Not reported
	Gonzalez & Huddart

	5
	T Rex 
	Not tested
	68000 (not cited)
	Mary Schweitzer

	6
	Lavas with wood inclusions
	<1
	465 
With K-Ar
	Dickin (1995, p. 249) 

	
	
	
	
	


C14 is the only decay method that can date modern ages. 

Precise rock dates or radiocarbon dates are of no real value to science unless the fossils themselves, soils, clay etc associated in the same strata or below for the same event are tested for C14.  If  there is C14 present then the other radiometric dates have no real value to science, if the C14 decay process and the Libby hypothesis are true. 

In all future cases core samples should be checked for possible fossil material capable of being tested for the presence of C-14 datable material by the AMS system. 

From geological and biological evidence there is scientific consensus today that there were two global extinction events in the past,  250 megayears ago at the P-T boundary, and 65 megayears at K-T.

Associated with the known physical and chemical effects of these two cataclysms, suppose there also were a global resetting of all decay rates at the nuclear level,  which depended on the type and intensity of the event. All samples from the two extinction boundaries would then be measuring the same characteristic signature of the event, not dates corresponding to the age of the sample. 

Samples from strata between the events (including from K-T to present) would reflect the decay characteristic of the last prior catastrophe. The two extinction events would still be recognized as separate, but their true age would require calibration by an independent natural chronometer. 

As is often overlooked there can be multiple causes or conditions for an effect.  

There is at least a trace of C14 where none should be, in all dinosaur bones radiocarbon dated from Texas to Alaska, whether it be bone apatite, bone collagen or total bone carbon. Experiments that show decay rates are not absolute constants, but vary with environmental extremes of temperature and pressure and ionization.  

Despite the clear evidence of flooding and turbulence, volcanism and fire storms above and below the K-T boundary, with associated rapid sediment deposition, most geologists still date the strata as though the changes were slow and gradual, correlating depth with age in the midst of a chaotic singularity.      

More researchers seem to be relying on C14 to date overlying sediments rather than rock clock methods. 

Neutrinos could affect radioactive decay, by changing the decay rates or resetting the initial concentration of the isotopes used for radio dating.  A huge anisotropic neutrino pulse is predicted as an impact by-product of super-bolides. 

The impact of impacts on decay properties:
Mary Schweitzer and many others are finding fresh organic tissues in dinosaur bone cores.  

Under the microscope the T. Rex tissues are virtually indistinguishable from tissue samples from modern species.  A 300,000 year-old wooly mammoth fossil, for example, yielded flexible vessels containing what seem to be red blood cells that lack nuclei, like those of modern mammals.  The dinosaur remains include blood cell-like structures containing nuclei, like those of birds today. 

Soft tissue survival in fossil bone marrow favors the C14 time scale. The C14 testing of the T Rex soft tissues has not yet been done. 

C14 dating gives the correct age for modern samples,  with exceptions explainable, like testing flora proximate to a volcano or in volcanic soil.  

But radiometry has no such correspondence. Lava from volcanoes that has cooled in the last 2 centuries, resetting the rock clocks,  gives absurd ages in the megayear range. Lava dome materials using long age radiometric dating methods from historical explosions such as Mt. St. Helens, Mt Etna, Mt. Nigaruigh of New Zealand, Hawaiian volcanic lava, etc. produced ages 100 to 1000 times older than when they actually exploded.
Some say that radiometry should not be used outside its range - below its threshold age. 

How can one have preknowledge of the age of the sample in order to avoid testing, if radio-dating is the only chronometer for long ages?

How can the same rock clock age be acceptable for an unknown prehistoric date, but rejected for a known historic date?
Contamination 

Diamonds are a good target for contamination testing. How do you contaminate one during burial or internally before  processing? Labs are even getting variations from one diamond to another.

Decay rate changes by impact radiation. 
In the process of meteorite dating a difference of one percent in an age of 4.5 billion years amounts to about 45 million years. If a catastrophic event increased Pb-Pb ages by 600 million years and K-Ar and Rb-Sr ages by 550 million years, by changing the decay rates, then this would produce the observed one percent discrepancy in meteorite ages, but also invalidate ages on Cambrian and later strata. 

The same stimulated reaction of neutrino absorption could cause the decay of carbon 14, and might increase radiocarbon ages as well. However, since carbon 14 has such a relatively short geological half life, the effect due to neutrinos may be smaller than for substances such as rubidium with very long half lives, making C14 a more reliable clock. 

By analogy with the effect of neutrinos on decay, anti-neutrinos could change a proton to a neutron, and thus contribute to the decay of potassium to argon, increasing K-Ar ages. Neutrinos, through the weak interaction, may be able to disturb nucleii slightly, and thus induce unstable nucleii to decay even by alpha decay. Neutrinos interact with matter through W+, W-, and Z bosons, which carry the weak force, and perhaps through an exchange of these particles with a proton or a neutron, a neutrino could perturb a nucleus without the identity of either particle being changed , as in gamma absorption.  

Nuclear reactions also can be induced by leptons such as electrons and neutrinos.  ....  The main process is inelastic scattering, in which the nucleus is excited to a higher energy level. If the inelastic scattering transfers a large amount of energy to the nucleus (e.g., 20 MeV or larger), the nucleus becomes disrupted and ejects particles. 

Even alpha decay would be possible via inelastic scattering. 
If the neutrino flux contributes to radioactive decay, then we would expect to see variations in the rate of decay, corresponding to changes in the neutrino flux. This would imply that there would be statistical irregularities in radioactive decay. Such irregularities and anomalous decay rates for C14 were observed, according to Slusher (1981, p. 49): 

In a recent publication it has been reported that decay rates of 14C may not be predictable as previously believed ... . Dr. John L. Anderson performed experiments on molecular mono-layers with 14C added. The emitted radiation did not occur in the pattern that classical theory assumes. Dr. Anderson's findings were confirmed through independent research at Atomic Energy Commission Laboratories. 
Decay irregularities were also observed for C14, Co60, and Ce137. 

Ref: Anderson, J.L. and Spangler, G.W., "Radiometric Dating: Is the `Decay Constant' Constant?", Pensee, p. 31.  

Ref: online Encyclopedia Britannica article "atom: nuclear reactions”

In summary, an impact-generated neutrino pulse would have a huge effect on the isotope dating clocks. There may be manifestations of small neutrino flux changes at present , that are influencing the rate of radioactive decay.

K-T vs P-T radiodates


          RC date                                           K-Ar date 

                         Kyrs



   Myrs

K-T                 
11.5 

x 5650

       65

 

x 3.8 



     x 3.8


P-T

43

x 5650 
                    240

Fig. 1  Radiometry extinction dates are 5650 times the radiocarbon dates.

The P-T event dates are 3.8 times the respective K-T event dates.

From the Russian study:

Analysis of the Russian mammoth study shows that there is a peak in the mammoth dates at 11.5 Kyrs RC and a weaker one at 43 Kyrs RC.  The chart above shows how the extinction events in the two radio-chronometries are strangely proportional. This is unexplained to date. 
A potential new type of paleochronometry, a subtype of radiocarbon dating,  may be signaled by the measurement of cell products, like protein, collagen, amino acids, with radiocarbon dates as low as 5000 RC BP, as reported by Stafford and others. 
Since evolution of the K/Ar whole-rock dating technique (Dalrymple, 1963; McDougall, 1964 and 1966) by which radiogenic argon could be detected and measured with good precision in rocks as young as 100,000 yr, it has appeared possible that rocks less than 100,000 yr old could be dated. To evaluate this possibility McDougall et al., 
(McDougall, I., Stipp, J. J., and Polach, H. A., Excess radiogenic argon in young basalts from the Auckland volcanic field: Acta Geochim. Cosmochim, in press), 
have undertaken a detailed study of basalts of the Auckland region, New Zealand, where many volcanoes of demonstrably young age existed as shown by geomorphology and stratigraphy (Searle, 1961a) and confirmed by radiocarbon dating carried out on peat and wood buried by eruptions (Fergusson and Rafter, 1959). 
K/Ar ages markedly disagreed with radiocarbon results and the conclusion of the study was that  excess radiogenic argon is of widespread occurrence in the basalts of the Auckland Region, placing restrictions on use of the K/Ar method in dating very young volcanic rocks. 
Samples coll. 1966-67 by J. J. Stipp and 1968 by I. McDougall and H. A. Polach, A.N.U., subm, by Geophysics.
Inconsistency in dates 

Argon dating of Pliocene bones and 20 yr old lava from recent eruptions both result in 3.7 mega-yrs.

A comprehensive continent-wide study of Antarctica dating using both C14 and K-Ar  is useful for comparing the dating methods in a pristine environment.
365 organic dates, from 0 to 43 Kya,  contained only 14 greater than the test blank limits of 30k to 49K. The median RC date was 3.5 Kya
2020 K-Ar dates ranged from 0.003 to 6040 MY, containing only 5 dates in the RC range of 3 to 40 Kya.  The median date was 230 MY.
Why are there so few RC dates (<4%) found in a region abundant with life in geologic eras? 
Why are living samples tested as old as 2500 Kya? 
Conversely, why are so many radiometric dates of extreme age, when the geology exhibits recent ages?
(Compilation of Isotopic Dates from Antarctica, Minze Stuiver and Thomas F Braziunas  P.117, Vol 27, No. 2A Radiocarbon 1985)

……….

The Lomas Coloradas site exhibits high faunal and floral endemism (Brattstrom 1990; Walter 1989 a,b), suggesting the existence of viable island habitats for at least several hundred thousand years (H. Walter, personal communication 1990). 14C ages of 4690 and 5040  BP) were obtained from lacustrine deposits that occur within volcanic sequences.  But  previous attempts to date the volcanic sequences on Socorro Island by potassium-argon (K-Ar) and argon-argon (Ar-Ar) methods have met difficulties, perhaps from inherited argon, or because the island is geologically very young. 

….establishment of an absolute chronology, particularly for the younger sequences on Socorro Island, may require the targeting of non-volcanic facies (e.g., lacustrine deposits, paleosols), which can be 14C dated. 

(RADIOCARBON AGES OF LACUSTRINE DEPOSITS IN VOLCANIC SEQUENCES OF THE LOMAS COLORADAS AREA, SOCORRO ISLAND, MEXICO , JACK D. FARMERI, MARIA C. FARMER and RAINER BERGER,  RADIOCARBON, VOL. 35, No. 2, 1993, P. 253-262)

ABSTRACT. Recent radiocarbon dating of tephra sequences in Valsequillo
it is imperative that a re-examination of Tepexpan, Iztapan and Peñon stratigraphy be 

made to confirm the tephra sequence. This will also serve as a check on 14C and obsidian hydration dates obtained from more recently found mammoth artifact associations such as Santa Lucia I (23,900 ± 600 BP by 14C) and II (11,170 ± 1650 BP by obsidian hydration) cited by Lorenzo and Mirambell. 

Valsequillo 

A camel pelvis (M-B-3) from unit C was dated at 245,000 ± 40,000 BP (230Th; cf. Szabo et al. 1969; Tables 1, 2). At the stratigraphically 

lower El Horno site a mastodon molar sample (M-B-8) was dated at 280,000 BP (230Th). 

These dates were rejected by prehistorians as inconsistent with the tool typology (Irwin-Williams 

1981). It was argued that U-series dates have been subject to contamination, and that the fission-

track dates of 600,000 ± 340,000 BP and 370,000 ± 200,000 are in reverse stratigraphic order 

(cf. Steen-McIntyre et al. 1981; Table 2). 
San Bartolo Mammoth bone M-776 ,9670 ± 400 14C 

Organics  14,700 ± 280 14C 

Peat 4  12,900 ± 400 14C 

Santa Lucia mammoth I — 23,900 ± 600 14C 

Santa Lucia mammoth II — 11,170 ± 1650 

Camel pelvis  245,000 ± 40,000 230Th 

Mammut molar, 280,000 230Th 

Mud    600,000 ± 340,000 Fission track 

Ash  370,000 ± 200,000 Fission track 

Mollusk shell 21,850 ± 850 14C 

proboscidean vertebra 21,500 ± 1500 230Th, 231Pr 

Bone 26,000 ± 530 14C

at the Caulapan locality the U-series dates agree with the 14C dates. A unifacial tool was 
dated 21,850 ± 850 (14C) and a proboscidean vertebra  gave an average 

date of 21,500 ± 1500 (230Th, 231Pr). 
The dilemma:an alluvial layer cuts the archeological beds which are overlain by volcanic sediments dated by the “Fission Track” method—in excess of 300,000 yr (ash) and 600,000 yr (Mud), but in reverse order. 
Wood imbedded in volcanic rock material dated at 32 Million years and 1700 feet beneath the surface yielded an RC age of 41,260 +/-540 years BP. 

 [Snelling , Radiocarbon in ‘Ancient’ Fossil Wood.” ICR Impact]
Conclusions

(1) AMS RC dating can be used to date collagen from the inner bone structures where collagen, soft tissue and blood proteins will more likely be discovered and/or suspected using coring or dissection procedures to collect samples.

(2) The conventional RC dating method can be used as a survey to date total carbon content of bone fragments that always seem to accompany the large bones in museum storage facilities, thus allowing for rapid survey evaluations and requiring no additional excavations. Such C-14 testing surveys of museum bones can then follow with extraction of bone collagen and/or total organic carbon from candidate major bones depending on their degree of fossilization.

(3) Based on concordant RC dates for AMS testing of the Acrocanthosaurus noted in the introduction section and Table 2, surface scrapings can be used in place of bone fragments or tissues from dissection and coring of museum bones. Of course the bones must be tested for presence of glue, shellac, and other preservatives. The appropriate pretreatments must be used to remove them when present.

(4) Most scientists have concluded that catastrophic events of some sort have caused 
the demise of most dinosaurs, but when? It is hoped that this paper has stripped away some of the confusion by showing that the time line for the extinction of dinosaurs appears to be similar to that for megafauna. It is hoped that by presenting these data that more and more scientists will become involved in RC dating of fossils including dinosaur bones and drill core samples. To determine the chronology of such events more accurately, it is important to note that C-14 dating of burnt wood or carefully pretreated charcoal appears to give the most accurate RC dates according to archaeologists. In light of this observation, geologists, paleontologists and fossil hunters should search for burnt wood in the geologic column (and existing core samples) as well as collagen containing bones of dinosaurs etc. As noted earlier Australite fall of 6000 to 13,000 RC years BP (Gill, 1969) and a recent article (Kennett, 2007) suggests a RC date for the demise of most magafauna at 12,900 RC years BP. Based on the many RC dating anomalies cited in this paper and elsewhere, it would appear that the rate of deposition of sediments has been considerably faster than assumed by many scientists such as C. Officer, (1996) who wrote, “…a rate of one centimeter per 1000 years is typical,” (page 56). 
(5)
In the report on the Doheny Expedition of 1924 dinosaurs were thought to have been extinct for 12 Million years (Hubbard and Gilmore, 1924, page.9). But in the latter part of the 20th century 65 Million years was the well known estimated length of time since their extinction. As.Hubbard, the director of the expedition to the Hava Supai Canyon of the Grand Canyon wrote: “The fact that some prehistoric man made a pictograph of a dinosaur (Diplodocus) on the wall of this canyon upsets completely all of our theories regarding the antiquity of man. Facts are stubborn and immutable things. If theories do not square with the facts then the theories must change, the facts remain” (page 5). The French archaeologist Claude Jacques discovered a “Stegosaur-like animal on the wall” along with well known animals of modern times in the Ta Prohm Buddhist temple in Cambodia (Jacques and Freeman, 1997). These are just two examples of many realistic depictions of dinosaurs within the history of man that are pictured in paleontology books.

(6)  All results are within the range of detectability of C14, and therefore surprisingly young. Indeed, RC studies of dinosaurs in this paper show that bone apatite, bone collagen and pretreated organic material in these bones from Texas to Alaska contained significant quantities of C-14 with conventional ages of 22,380 +/-200 to 33,830 +2910/-1960 RC years BP. The RC age range implies that saber tooth tigers (from 12,650 +/-160 to 28,000 +/-1400 RC years BP for 12 specimens), mammoths (9,670 +/- 60 to >53,170 RC years BP for ~360 specimens in Eurasia and ~26,000 years for 50 mammoths in South Dakota USA), other megafauna such as sloths (Long, and Martin, 1974) lived contemporaneously with dinosaurs; and, by deduction, with man.
To address these apparent chronology anomalies, account needs be taken of the evolving situation in geology and paleontology. Experiments in stratification (Berthault 2002-b, 2004) challenging the principles of stratigraphy and hence the geological time-scale could help to provide an answer. The assumption that dinosaurs are over 65 million years old, for instance, is directly related to ages of rocks determined inter alia by the principle of superposition of strata. If this principle is questioned, as is the case, so are the ages of the fossils in the rocks that are contingent upon it.  This report indicates the existence of residual carbon 14 in fossils normally excluded by the RC dating method because of their supposed age. Advances in sedimentology now allow the possibility of reconsidering the ages allocated by stratigraphy. 
Specifically, we call for a global open conference to review the entire Libby process, the assumptions used in dating interpretation and the current conflicting interpretations of radiocarbon and radiometric chronology. 

To advance that purpose we suggest lines of investigation based on current knowledge for consideration now or at the conference(s). 
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