
RADIOCARBON DATING CERTIFICATE 

Sample sent f or analysis by: 

J S Dent Code: 199 HBMC 
45 Grosvenor Terrace 
York 
Y03 7AG 

Laboratory Results: 

+ + + + + + + 

: 1 : 2 : 3 : 4 : 5 : 6 : 

: HARWELL : SENDERS : TYPE : DC13 : AGE BP : Cal RANGES : 
: REF. : REF. : :(o/oo) : (YRS) : (IML program, data of : 

: :, : ' i . : Stuiver & Reimer, 1986) : 
+ + + + + + + 
: : : : : : 68% 2660 BC to 2380 BC : 
: Har-8539 : WK 017 : Charcoal : -27.8 : 3980 + 100 : and : 
: : : : : : 95% 2880 BC to 2150 BC : 
+ + + + + + + 

Report: 

Wet Wang Slack s e r i e s 

Charcoal Subm A p r i l 1987 by John S Dent. 

This c e r t i f i e s that the sample given above has been analysed f o r CARBON-14 
at this laboratory. The r e s u l t s , expressed as DC13, AGE BP and Cal RANGES, 
are given i n accordance with the method ou t l i n e d i n the accompanying 
Notes Sheet, NS/2/88. 

R.L.Otlet. 
Isotope Measurements Laboratory 
Building 10.46, Harwell Laboratory, (16/ 8/89) 
Harwell, Didcot 
Oxfordshire, 0X11 ORA 
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Ref: NS/2/88 

Revised notes on the method of r e p o r t i n g radiocarbon r e s u l t s i n 
the Radiocarbon Dating C e r t i f i c a t e 

Following recommendations at the 12th Radiocarbon Conference (1985, 
Trondheim) r e a f f i r m e d at the 13th Radiocarbon Conference i n Dubrovnik 
(1988) concerning the procedure by which l a b o r a t o r i e s should report 
r e s u l t s , i t has been decided t h a t the.format of the c e r t i f i c a t e s 
i s s u e d by t h i s l a b o r a t o r y should be changed a c c o r d i n g l y . In a l t e r i n g the 
c e r t i f i c a t e format to accommodate t h i s change the o p p o r t u n i t y has been 
taken to r e v i s e the layout and a n c i l l a r y i n f o r m a t i o n i t p r o v i d e s . The 
e s s e n t i a l d i f f e r e n c e concerns dropping the use of lower case "ad", "be" 
and "bp" which are no longer acceptable f o r p u b l i c a t i o n s . 

C a l i b r a t i o n s , expressed as 68% and 95% confidence ranges have been added 
and replace the e a r l i e r "bp-1950" which should no longer be used i n 
r e s u l t s s p e c i f i c a t i o n s . C a l i b r a t e d r e s u l t s should be expressed as " c a l 
AD" or " c a l BC" as appropriate. 

A f u r t h e r m o d i f i c a t i o n concerns the p r e s e n t a t i o n , i n Radiocarbon 
p u b l i c a t i o n s t y l e , of the notes o r i g i n a l l y provided w i t h the submission 
of the samples. I f t h i s r e p o r t i s acceptable to the submitter i t can be 
presented f o r p u b l i c a t i o n (and e n t r y on the Harwell data base) as i t 
stands. A l t e r n a t i v e l y , c o r r e c t i o n s and/or a l t e r a t i o n s can s t i l l be 
included but i n t h i s case please r e t u r n the form "Information f o r 
Radiocarbon P u b l i c a t i o n and Database E n t r y " , which i s arranged i n 
numbered s e c t i o n s to f a c i l i t a t e computer e n t r y , w i t h the r e q u i r e d 
amendments marked i n . 

Explanation of the r e s u l t s p r e s e n t a t i o n i n the box s e c t i o n "Laboratory 
Results on the C e r t i f i c a t e " i s d e t a i l e d below: 

1. Age BP (Column 5): i s the conventional Radiocarbon Age c a l c u l a t e d 
using the f o l l o w i n g Standards and parameters. 

1.1 H a l f - l i f e ; The o l d (W. F. Libby) value 5570 years 
i s used. This i s i n accordance w i t h the d e c i s i o n of 
the F i f t h Radiocarbon Dating Conference, Cambridge, 
1962 and re a f f i r m e d at s i m i l a r meetings s i n c e . I t i s 
a l s o a requirement of the p u b l i s h e r s of 'Radiocarbon' , 
t h a t t h i s h a l f - l i f e value i s used i n dates r e p o r t e d 
t h e r e i n . 

1.2 Modern Standard; The o x a l i c a c i d standard i s s u e d 
by the N a t i o n a l Bureau of standards (NBS), Washington 
i s used. Following the recommended p r a c t i c e , 'Modern' 
i s taken as 0.95 times the a c t i v i t y of the standard 
a f t e r c o r r e c t i o n f o r f r a c t i o n a t i o n during i t s p r e p a r a t i o n . 
Reference standards are r o u t i n e l y checked a g a i n s t f r e s h l y 
prepared samples of the NBS o x a l i c a c i d . 
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1.3 Background Standards; Background values are obtained 
from samples Marble, Coke or Fuel O i l r o u t i n e l y made 
using the f u l l sample p r e p a r a t i o n process. 

1.4 Stable Isotope C o r r e c t i o n : This i s expressed as DC13 
(Coliamn 4) and represents ^^C, the d e v i a t i o n per m i l , 
of the r a t i o of the s t a b l e isotopes ^ ^ C / ^ ^ C of the 
sample from that of an adopted standard (PDB). The 
'Age BP' value quoted (Colirnm 5) i s a l r e a d y c o r r e c t e d 
f o r the l^C value given i n Column 4. I f there i s no 
measurement of -̂̂ C, a value i s assumed which causes 
zero c o r r e c t i o n to be a p p l i e d i n the 'Age BP' c a l c u l a t i o n , i e , 
-25.0 °/oo. 

2. Accuracy i n the measurement of 'Age BP' (Column 5) , i s expressed 
i n the a s s o c i a t e d e r r o r term as + 1 (standard d e v i a t i o n ) inherent 
to the measurement process r e l a t i v e to the d e c l a r e d value of the modern 
standard, d e t a i l e d above (1.2). I t i n c l u d e s the l a b o r a t o r y ' s estimate of 
the f u l l process r e p r o d u c i b i l i t y , which i s based on counting s t a t i s t i c s 
and other q u a n t i f i a b l e parameters combined w i t h the observed 
r e p r o d u c i b i l i t y i n r e p l i c a t e d background and modern samples ( O t l e t , 
1979), i e , 68% of a l l i d e n t i c a l r e p l i c a t e samples are expected to give 
r e s u l t s w i t h i n the l i m i t s of + 1 ; 95% are expected to give r e s u l t s 
w i t h i n + 2 . I t i s , however, not an e r r o r which can i n any way a l l o w f o r 
the i n t e g r i t y of the sample or any judgement based on g e o l o g i c or 
archaeologic grounds, nor should i t be a p p l i e d unmodified to a c a l i b r a t e d 
r e s u l t . - ^ 

3. Cal Ranges: (Column 6) These ranges are computed during the 
r e s u l t s c a l c u l a t i o n procedure using a l o c a l IML program w i t h the data 
f i l e s ATM20.C1A provided by Washington U n i v e r s i t y , USA ( S t u i v e r and 
Reimer, 1986) compiled by them from the recommended c a l i b r a t i o n data of 
S t u i v e r and Pearson, (1986) Pearson and S t u i v e r (1986) and Pearson et a l 
(1986). The values are intended as an approximate guide to p o s s i b l e 
c a l i b r a t i o n s o l u t i o n s and are given w i t h every i n d i v i d u a l r e s u l t . 
A t t e n t i o n i s drawn t o the f a c t , however, t h a t where a group of samples 
representing the same event i s concerned, i n d i v i d u a l c a l i b r a t i o n s are 
i n a p p r o p r i a t e and the u n c a l i b r a t e d r e s u l t s should be amalgamated before 
making a s i n g l e new c a l i b r a t i o n on the grouped mean. There are now 
numerous software packages on which more d e t a i l e d p r o b a b i l i t y r e s u l t s and 
g r a p h i c a l s o l u t i o n s can be obtained. These were reviewed by A i t c h i s o n et 
a l at the 13th Radiocarbon Conference i n Dubrovnik, 1988, where s m a l l , 
but i n most cases not too s i g n i f i c a n t , d i f f e r e n c e s were seen between the 
various r e s u l t s and p r e s e n t a t i o n formats but no d e f i n i t i v e recommendation 
as to which should be adopted was forthcoming. 

R. L. O t l e t 
Isotope Measurements Laboratory, 
B.10.46 

Harwell Laboratory. 

December 1988 
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