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INTRODUCTION 

Since the publication of the first radiocarbon dates for Alaska (Arnold 
and Libby, 1951), more than 2,500 radiocarbon age determinations have been 
reported for geological and archaeological samples from Alaska. Thi rty-one 
U.S. laboratories (Federal, State, commerical , and universities) and thirteen 
foreign laboratories have reported age determinations in Radiocarbon and other 
scientific publ ications. A 1 ist of these radiocarbon laboratories i s  found on 
pages 3-4. The purpose of this report is to combine and update two previous 
publ ished reports; one a radiocarbon date file ( ~ i l s o n  and Young, 1976) ,  the 
other a comprehensive bi bl iography (Gal loway, 1984). This report uses only 
radiocarbon dates published through 1986, which consist o f  a laboratory and 
reference number, thus several references 1 i sted in Gal loway (1984) have been 
excluded. This report consists of three sections: 1) date 1 ist; 2) author 
citation index; and 3) bi bl iography. 

A literature search of both geologic and archaeologic journals and 
reports was undertaken. Before the first publ ication of Radiocarbon 
(originally the Radiocarbon Supplement to American Journal o f  Science), in 
1959, age determinations were reported in ~cience.on, the 
largest source for radiocarbon dates were various U.S. Geological Survey 
publ ications (Bulletins, Circulars, Professional Papers, and Open-File 
Reports). Several other excel lent sources for radiocarbon age determinations 
were Arctic, Quaternary Research, Arctic Anthropology, and Anthropological 
Papers-University of Alaska. Omissions o f  references o r  errors in citing 
references, are the responsibility o f  the author. Although completeness was 
strived for, this report has not benefited from a thorough search of all 
Doctoral and Masters' thesis related to Alaska. 

Dates are arranged by geographic region then by quadrangle within each 
region, starting on page 7. Radiocarbon and other date lists often list the 
latitude and longitude following the age determination. Articles in journals 
and other reports however, often only report a general geographic location. 
I f  the geographic location was listed in Dictionary o f  Alaska Place Names 
(Orth, 1967), that latitude and longitude was used. Each date was then given 
a quadrangle and/or region abbreviation. Quadrangle (scale 1 :250,000) and 
region abbreviations used in this report are listed on page 5 and shown on 
Figure 1, page 6. Several dates could not be a accurately located and 
assigned a latitudellongitude or a quadrangle designation and were indexed by 
region only. 

It is no t  uncommon for researchers to disagree on the interpretation of a 
date or series of dates. To help the user, an author citation index starting 
on page 59, lists the laboratory and reference number for each date followed 
by an author citation(s). I have tried to list every reference where each 
date has been published. Following the author citation index is the 
bibliography, which consists of over 450 references. 

Available as a companion to this report is a 5 1/4"  diskette formatted 
for IBM-PCs using DOS 2.0 and in a standard ASCII format. This file, called 
rcfile.dat, is identical to the date list starting on page 7, except the 
headings and subheadings are have been removed. The diskette can be purchased 
separately as Open File Report 87-517-B (Gal loway, 1987). A1 though this 
program has been extensively tested, the U.S. Geological Survey cannot 
guarantee that it will give accurate reulsts for all applications or that it 
will work on all computer systems. 
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United States 

A 
AU 
Beta 
BGS 
C 
DIC 
Gx 
I 
I SGS 
L 
L J 
M 
MI 
OW U 
P 
PIC 
Q1 

R1 
S I 
SM 
SMU 
TAM 
Tx 
UCLA 

UGa 
USGS 

U W 
W 
W I S 
WSU 
Y 

Laboratories which have reported radiocarbon age 
determinations for Alaskan material 

no. o f  reported 
dates 

University o f  Arizona 
University of Alaska 
Beta Analytic, Inc. 
Brock University 
Chicago * 
Dicarb Radioisotope Company 
Geochron Laboratories, Inc . 
Tel edyne Isotopes 
Illinois State Geological Survey 
Lamont, Columbia University 
La Jolla, University of San Diego 
Michigan * 
University of Miami 
Ohio Wesleyan University 
University of Pennsylvania 
Packard * 
Quaternary Isotope Laboratory, 

University of Washington 
Radiocarbon LTD 
Smi thsonian Institution 
Mobil Oil Corporation * 
Southern Methodist University 
Texas A & M University 
University of Texas 
University of California, 

Los Angeles 
University o f  Georgia 
U.S. Geological Survey, 

Menlo Park 
University of Washington 
U.S. Geological Survey, Reston 
University of Wisconsin 
Washington State University 
Yale University * 

denotes inactive laboratory 



Foreign 

B 
B i  rrn 
Ga K 
G i  f 
GrN 
GSC 
Hv 
IVIC 
K 
N 
S 

S t  
T 
Tk 

Bern, Switzerland 
Birmingham, England 
Gakushuin University, Japan 
G i  f-Sur-Yvette, France 
Groningen, The Nether1 ands 
Geological Survey o f  Canada 
Hannover, West Germany 
Caracas, Venezuela 
Copenhagen, Denmark 
Ni ppon , Ri ken, Toyko , Japan 
University o f  Saskatchewan, 

Canada 
Stockholm, Sweeden 
Trondheim, Norway 
Tokyo Radiocarbon Laboratory, 

Japan 

no. of reported 
dates 

19 
1 
19 
6 
8 
8 
2 
1 

2 7 
12 

2 2 
4 
1 

2 



Alaska Region Abbreviations 

NOR Northern region WCE West-central region ECE East-central region SOU Southern regipn 
SUE Southwestern region SEA Southeastern region OFF Offshore GEN Alaska - general 

Alaska, 1 :250,000 Quadrangle Abbreviations 

Ada k 
Afogna k 
Ambler River 
Amukta 
Anchorage 
Arct ic  
Atka 
At1 i n  
Attu 

Fairbanks 
False Pass 
flaxman Is land 
Fort Randal 1 
Fort Yukon 

Meade River 
Med f ra  
Melozi tna 
Middleton Island 
Misheguk Mtn. 
M t  Fairweather 
M t  Hayes 
M t  Katmai 
M t  McKinley 
M t  M f  chel son 

Skagway 
Sl eetmute 
Solomon 
S t  Lawrence 
S t  Matthew 
S t  Michael 
Stepovak Bay 
Sumdum 
Survey Pass 
Sutwi k Is land 

Gareloi I s land  
Goodnews 
Gul kana 

Baird I n l e t  
Baird Mts. 
Barrow 
Barter  I s land  
Beaver 
Beec hey Poi n t 
Bendel eben 
Bering Glac ie r  
Bethel 
Be t t l e s  
Big Delta 
Black River 
Black 
Blying Sound 
Bradf i e l  d Canal 

Hagemeister I s .  
Harrison Bay 
Hea 1 y 
Holly Cross 
Hooper Bay 
Howard Pass 
Hughes 

M t  S t  E l ias  
t b Table Mtn. 

t r  Taku River 
t l  Tal keetna 
t k  Tal keetna Hts. 
t c  Tanacross 
t n  Tanana 
t a  Taylor Mts. 
t e  T e l l e r  
ts Teshekpuk 
T r i n i t y  Is land 
t y  Tyonek 

~a besna 
Na kne k 
Noa t a  k 
Nome 
Norton Bay 
Nulato 
Nunivak Island 
Nushagak Bay 
t i  
Ophir 

Icy Bay 
Id i  tarod 
Ikpi kpuk River 
I1 i amna 

Petersburg 
P h i l l i p  Smith Hts. 
Point Hope 
Point Lay 
Port  Alexander 
Port  Eioll e r  
P r i b i l o f  Is lands 
Prince Rupert 
va 
Rat I s lands  
Ruby 
Russian Mission 

ug Ugashik 
u t  Umiat 
uk Unmak 
ul Unal a k l e t t  
un Unalaska 
um Unimak 
ur Utukok River 

Juneau 

Kaguyak 
Kantishna River 
Karluk 
Kateel River 
Uena i 
Ketchi kan 
K i l l i k  River 
K i  s ka 
Kod idk 
Kotzebue 
Kuskokwim Bay 
Kwiguk 

Br is to l  Bay 

Candle kr 
Cape Mendenhall k t  
Chandalar kn 
Chandler Lake kc 
Char1 ey River kl 
Chigni k k k  
Chr i s t ian  kd 
Ci rc le  kz 
Cold Bay kb 
Col een kw 
Cordova 
Craig 1 c 

l h  
De Long Mts. 1 9 
Demarcation Point I r  
Dil l  ingham 
Dixon Entrance ma 

RN: 
Eagle mg 

Val dez 

wa Uainwright 
w Wi seman 

Sagavanirktok 
Samalga Is land 
Seguam 
Selawi k 
Seldovia 
Seward 
Shi shmaref 
Shugnak 
Sirneonof Island 
Si tka 

ya Yakutat 

Lake Clark 
Lime H i l l s  
Livengood 
Lookout Ridge 

Marshal 1 
Hc Carthy 
Mc Grath 





Alaskan Kadiocarbon Dates 

Northern region 

Date standard laboratory la t i tude1  quad region 
dev ia t ion  longitude 

DlC-2 123 
DIC-2418 
DIC-2568 
Gx-5108 
1-9342 
1-12874 
1-12875 
1-12923 
1-12924 
1-12925 
1-12926 
1-12948 
1-12949 
1-12950 
1-12951 
1-12952 
1-12973 
1-12981 
USGS-1336 
USGS- 1420 
USGS-1422 
USGS-1423 
USGS-1425 
USGS-1433 
USGS- 1 489 
AU-37 
AU-38 
AU-39 
AU-40 
AU-40-b 
AU-40-c 
AU-41 
AU-42 
GrN-11139 
GrN-1114U 
GrK-11141 
Gx-1441 
Gx-1442 
Gx-1443 
Gx- 1444 
Gx-1445 
Gx-144b 
Gx-1447 
Gx-1508 
1-4776 
1-4777 
1-4778 

NOK 
NOR 
NOk 
hOK 
NOR 
NOK 
NOR 
Nirk 
NOK 
NOR 
NOR 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOH 
NOR 
NUK 
NOR 
NOR 
NOR 
NOR 
NOR 
NUK 
h0k 
NOR 
NOK 
NOK 
NOR 
NOK 
NOk 
NUK 
NOK 
NOR 
NOK 
NOR 
NOK 
N O k  
hOK 
NOR 
NOK 
NOR 
NOR 



standard 
deviation 

4 40 
140 
1 ZU 
140 
150 

4000 

3U0 
50 
70 
7 C, 

100 
16U 

7 0 
7 0 
7 0 
60 
7 0 
7 u 
7 0 
7 0 
7 0 
50 
50 
50 
50 
bO 
60 
60 
60 
70 

100 
80 
80 

100 
90 
50 
60 
6 U 
90 

100 
50 
6 1 
60 

105 
2 20 

2 40 
2 40 
310 

laboratory latitude/ quad 
longitude 

region 

NOK 
NOK 
NOK 
NOR 
NOK 
NDK 
NOK 
NOk 
NOK 
NOK 
NOR 
NOR 
NOk 
NOK 
NOR 
NOR 
NOk 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NOk 
NOK 
NOR 
NUK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 



standard 
deviation 

150 
20 
200 

990 
200 
380 
7 0 
2 30 
190 
200 
1200 
80 
90 
100 
100 
100 
110 
100 
130 
130 
9 5 
7 0 
90 

1440 
550 
370 
120 

1000 
2000 
110 
160 
80 
300 

60 
60 
900 
90 
90 
520 
300 
150 
180 
125 
125 
160 

laboratory 

W-2590 
P-18 
P-29 
P-3 1 
w-344 
W-368 
WIS-1163 
WIS-1164 
WIS-116b 
WLS-1193 
WIS-1197 
AU-9 1 
AU-92 
AU-115 
UlC-673 
DIC-674 
Gif -3664 
Gif -3665 
Gif -3b66 
Gif -3667 
Gif -3b6tl 
Gif -4044 
Gx-6009 
Gx-6469 
UGa-3719 
USGS- 132 
USGS-210 
USGS-249 
USGS-504 
USGS-505 
USGS-509 
W-2586 
WSU-1426 
WSU-1428 
1-10642 
1-10643 
USGS-783 
Beta-1 765 
Beta-1766 
Beta-2907 
Beta-3213 
DIC-2569 
GaK-229 7 
GaK-2298 
GaK-2299 
GaK-2300 
tix-7 5 
Gx-76 
Gx- 7 7 
Gx-78 
Gx-79 

latitude1 quad 
longitude 

70:00 N 143:OO W ba 
67:00 N 16u:41 W bm 
b7:00 N 160:41 W bm 
67:OO N 160:41 W brn 
67:02 N 161:59 W bm- 
67:08 N 159:03 W bm 
67:06 N 160:23 W bm 
67:06 N 160:23 W bm 
67:U6 N 160:23 W bm 
67:06 N 160:23 W bm 
67:06 N 160:23 W bm 
70:26 N 148:47 W bp 
70:33 N 149:27 W bp 
70:42 N 148:33 W bp 

bp 
bp 
bp 
bp 
bp 
bp 
bp 
bp 
bp 
bp 

70:20 N 147:48 W bp 
70:24 N 148:59 W bp 
70:28 N 14b:26 W bp 
70:24 N 148:33 W bp 
70:17 N 148:31 W bp 
70:17 N 148:31 W bp 
70:15 N 148:16 W bp 
70:19 N 148:32 W bp 
70:30 N 148:30 W bp 
70:3U N 148:30 W bp 
70:16 N 148:32 W bp:b3 
70:15 N 148:38 W bp:b3 
70:23 N 148:30 W bp:b3 

bw 
bw 

71:19 N 156:36 W bw 
71:19 N 15b:36 W bw 

bw 
71:08 N 157:06 W bw 
71:08 N 157:06 W bw 
71:08 N 157:06 W bw 
71:08 N 157:Ob W bw 
71:12 td 156:30 W bw 
71:12 N 156:30 W bw 
71:12 N 156:30 W bw 
71:12 N 156:30 W bw 
71: 12 N 15b:30 W bw 

region 

NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NUK 
NOK 
NOK 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOK 
NOR 
NUK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NUK 
NDK 
NUK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NDK 
NOK 
NOK 
NOR 
NOR 
NUK 
NUR 



Date standard 
deviation 

laboratory latitude/ quad 
longitude 

region 

NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NUK 
NUK 
NOK 
NOK 
NOR 
NOR 
NOR 
NOK 
NUK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOK 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 



Date 

4595 
7860 
2200 

12160 
>39900 

9800 
7940 
8340 
9330 
6 160 

lOl4U 
6780 
3UUO 
10900 
3400 
1620 
1430 
1320 
1146 
6450 

10670 
10030 
6050 
7 190 

>380UU 
3540 
9100 

44000 
36000 

8810 
7040 

10210 
>42000 
>42500 

41 71) 
4170 
5370 

>42000 
1590 
1220 
4750 
3890 
5615 
9720 
6220 
6200 
2330 
2195 

10580 
1935 

33226 

standard 
deviation 

110 
120 
105 
120 

160 
130 
140 
130 
121) 
150 
110 
131, 
350 
100 
300 
190 
220 

95 
200 

80 
40 
70 

250 

300 
260 

2000 
1 40 
110 
155 

4 5 
4 5 
90 

50 
160 
110 
90 

110 
140 
140 
120 

9 0 
115 
150 
80 

1760 

laboratory latitude/ 
longitude 

quad region 

NOK 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NUR 
NOK 
NOK 
NOK 
NOK 
NOH 
NOK 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOK 
NUK 
NOH 
NOR 
NOR 
NOR 
NOR 
NOR 
NOH 
NOR 
NOR 
NUK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOK 



Date 

)40000 
6510 
3615 
5688 
3U42 
3527 
2576 
3292 
3440 
1095 
49 1 
628 
4665 
3515 
1142 
13170 
1300U 
7940 
9620 

0 
0 

6260 
2830 
1170 
2760 
1120 
1045 
7 240 
1280 
13270 
5180 
1530 
2750 
10400 
1320 
8725 
4330 
3190 
<ZOO 
3950 
3321, 
4890 
2380 
1160 
1130 
1090 
4250 
2775 
10080 
9 280 
9601, 

standard 
devipt  ion 

6 10 
217 
183 
188 
191 
157 
445 
253 
168 
142 
161 
213 
186 
166 
17U 
140 

75 
6U 

160 
120 
120 
150 
90 
200 
100 
80 
160 

7 0 
7 0 
7 0 

5 70 
100 
215 
225 
175 

120 
100 
2 30 
180 
2 40 
2UO 
3 10 
170 
125 
170 
150 
100 

laboratory latitude1 
longitude 

quad region 

NOK 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NO& 
NOR 
NOP 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOK 
NOk 
NOR 
NUK 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOK 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 



V V V  V 

C 
Cn 
C 
0 
\ 
h, 

c P r r r  r h r - f - r  c u2 
u m ~ ~ O ~ O ~ N * ~ m c u h , u ~ e m m V I ~ u  C C C  
O O C C O ~ G C U ~ O ~ ~ O G ~ O U ~ U ~ O U  C O O  

u u  u - 4 4 ~ u U u u ~ u u u u  
C G  O O C O C O O C O C C O O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C +  L W N N W O C O O C ~ ~ N  
m u  W W ~ a * m u * * C W W m  



Date 

1360 
1350 
1135 
1075 
1670 
3680 

11 100 
2220 
1960 
1570 
1530 
1530 
1320 
1360 
44703 
3570 
3580 
20810 
32270 
30200 
23910 

>40000 
>4UUOO 
23920 
19250 

>35500 
9670 
13570 
2500 

>49000 
28800 
43000 
44100 
36400 
12070 
18600 
49400 
13730 
13670 
30830 
>428013 
6960 
1970 
2410 
1740 
8505 
7620 
5650 
3850 
2510 
3541, 

standard 
deviation 

200 
140 
135 
120 
160 
205 
165 
50 
50 
50 
50 
50 
50 
40 
300 
7 0 
7 0 
410 
1500 

470 

620 
360 

130 
120 
50 

2 40 
1400 
1700 
500 
100 
210 

3000/ 2200 
110 
130 
360 
1400 
80 
175 
190 
120 
215 
95 
230 
100 
100 
8080 

laboratory latitude1 quad 
longitude 

region 

NOH 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NUK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
Nod 
NOR 
NOK 
NOR 
NOR 
hOK 
NOK 
NOK 
NOR 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 



Date standard 
deviation 

laboratory latitude1 
longitude 

quad region 

NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOR 
NOk 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOk 
NOK 
NOR 
NOK 
NOR 
NOR 
NDK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOB 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NOK 
NOk 



Date standard 
deviation 

laboratory latitude/ 
longitude 

quad region 

nt NOR 
nt NOR 
nt  NOR 
nt NOR 
nt NOR 
nt NOK 
nt NOR 
n t NOK 
nt NOR 
nt NOR 
nt NOR 
nt NOR 
nt NOR 
nt NOR 
nt NOK 
nt NOR 
nt NOR 
nt NUB 
nt NOk 
nt NOR 
n r NOK 
nt NOR 
nt NOR 
nt NOR 
nt NOR 
nt NOR 
nt NOK 
nt NOR 
nt NOR 
nt NOK 
nt NOR 
nt NOK 
nt NOR 
nt NOR 
nt NOK 
nt NOR 
P h NOR 
ph NOK 
ph NOR 
ph NOR 
ph NOK 
ph NOR 
ph NOR 
ph NOR 
P 5 NOR 
P S NOK 
P s NOK 
P S NUK 
P S NUK 
P s NOR 
P 6 NOK 



standard 
deviation 

laboratory latitude1 quad 
longitude 

region 

NOR 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NUk 
NOK 
NOR 
NOR 
NOR 
NGK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOk 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NUN 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 





Date standard 
deviation 

laboratory latitude1 quad 
longitude 

region 

NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NUK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOK 
NUK 
NOR 
NOK 
NOR 
NClK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NUK 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOK 
NOR 
NOR 
NOK 
NOK 



Date standard 
deviation 

laboratory 

USGS-1043 
USGS-1044 
USGS-1045 
UW-84 
W-1427 
Gx-8 130 
Gx-8 13 1 
I-IOU4 
1-10814 
1-11675 
1-12127 
1-12128 
1-12129 
1-12130 
1-12131 
1-12132 
USGS-360 
USGS-377 
USGS-378 
USGS-379 
USGS-380 
USGS-448 
USGS-624 
USGS-676 
USGS-1U29 
USGS- 1 154 
1-1 1676 
1-12193 
1-12194 
1-1 1052 
1-1 1054 
1-1 1055 
USGS-69 1 
GaK-2304 
I-11145 
1-11154 
1-10541 
1-10542 
L-277-b 
L-277-c 
L-2 7 7-6 
L-301 
L-400-c 
USGS-187 
USGS-205 
USGS-825 
USGS-137b 
W-839 
1-10272 
1-10328 
1-10329 

latitude/ 
longitude 

quad region 

NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
riOR 
NOR 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOK 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 



Date standard 
deviation 

laboratory latitude1 quad 
longitude 

region 

NOK 
NOR 
NOR 
NOK 
NOK 
NOR 
hOK 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NOK 
NOK 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 
NOR 
NOK 
NOK 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 



Date standard 
deviation 

Date standard 
deviation 

laborarory latitude/ quad region 
longitude 

West -central region 

NOH 
NOR 
NOR 
NOR 
NOH 
NOR 
NOR 
NOR 
NOR 
NOR 
NOK 

laboratory latitude/ quad region 
longitude 

WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
wcji 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 



Date standard laboratory latitude/ quad region 
deviation longitude 

WCE 
WCE . . 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 



Date 

1 i550 
14491) 
25390 
>34000 
>27000 
16950 

>36000 
>32000 

2 1600 
>31000 
> '35ti00 
4300 
9630 
19600 

> 42000 
>36000 

1360 
1285 
1500 
1465 
885 
7 70 
290 
485 
6 5 

3250 
1556 
8 140 
7740 
1622 
1376 
1719 
1973 
1593 
294 
1245 
2047 
2216 
2210 
13770 
10050 
13040 
2770 
9690 

>38000 
9700 

>30000 
3 3 4000 
10250 

7 50 
Y l lcl 

standard 
devicsrion 

350 
400 
BOO 

500 

600 

200 
350 
1000 

9 0 
75 
90 
75 
80 
460 
100 
9 5 
115 
150 
48 
300 
200 
9 5 
9 2 
181 
9 9 
8 9 
88 
74 
79 
79 
9 0 
210 
270 
300 
300 
400 

3 50 

350 
200 
200 

laboratory latitude/ quad 
longitude 

region 

MCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
kCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCh 
WCE 



Date 

2 180 
1390 
4430 
5010 
6 150 

>33000 
2447 
1966 
3477 
3541 
3509 
4253 
5063 
5658 

960 
1050 
2750 
2213 
3310 
3480 
3000 
4040 
3080 
1976 
209 1 
2140 
1810 

11800 
3970 
2244 
2646 
2 190 
144 1 

>42000 
>42000 

9480 
>44000 

200 
450 

2257 
5650 
1070 
1420 
1630 
1398 
1013 
1296 
1002 
123 1 
910 

1700 

standard 
deviation 

80 
85 
95 

100 
110 

200 
250 
310 
315 
230 
290 
340 
2 20 
100 
110 
130 
110 
200 
200 
170 
280 
210 

50 
50 
47 
40 

200 
600 
133 
177 
5 1 
58 

160 

200 
20U 
2 30 
275 
120 
230 
230 
116 
116 
108 
108 
108 
145 
150 

laboratory latitude/ quad 
longitude 

region 

WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE; 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCh 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 
WCE 



Uate 

1429 
1641 
1380 
1461 
1610 
7 00 

10500 
700 
1690 
10210 
1U880 
2025 
1985 
5170 
1480 
1320 
1230 
1350 
2583 
2566 
2402 
2306 
13200 

>40000 
16400 

3 40 
> 30000 
8360 
770 
7 40 
1400 

29300 
2605 
4190 
2090 
6485 
400 

>37000 
3750 
1088 
3760 

standard 
deviation 

121 
106 
118 

6 5 
80 
200 
300 
250 
2 50 
160 
160 
80 
80 
265 
240 
230 
240 
360 
b0 
53 
4 3 
38 
110 

430 
200 

300 
25U 
2 50 
250 
1000 
9 0 
90 
b0 
110 
2 50 

250 
200 
250 

Date standard 
deviation 

laboratory latitude/ 
longitude 

East-central region 

laboratory latitude/ 
longi  rude 

quad region 

sl WCE 
s 1 WCE 
a 1  WCE 
$1 WCE 
s 1 WCE 
sl WCE 
sl WCE 
sl WCE 
s 1 WCE 
so : d6 WCE 
so:db WCE 
so:d6 WCE 
so:db WCE 
te WCE 
te WCE 
te WCE 
t e  WCE 
te rJCE 
te WCE 
te WCE 
te WCE 
te WCE 
c e WCE 
te WCE 
te WCE 
te WCE 
te WCE 
te WCE 
te WCE 
te WCE 
re WCE 
te WCE 
te :a2 WCE 
re:a3 WCE 
te :a3 WCE 
t e  : b2 WCE 
te: b4 WCE 
te: c3 WCE 
t e  : d5 WCE 
te:d5 WCE 
te :d5 WCE 

quad region 

E CE 
ECE 
ECE 
ECE 



Date standard 
deviation 

laboratory 

DIC-3094 
DIC-3095 
DIC-3096 
IIIC-3097 
UIC-3098 
DIC-3099 
Gx-8386 
Gx-8387 
Gx-8904 
Gx-8905 
1-9271 
1-9316 
1-11785 
41-660 
(21-66 1 
41-666 
q1-667 
41-668 
41-669 
91-670 
01-672 
41-67 3 
01-675 
USGS- 1 123 
AU-6 
AU- 7 
AU-8 
AU-93 
GaK- 1884 
GaK-1885 
Gx-1341 
Gx-2179 
Gx-4342 
Gx-4343 
Gx-4344 
Gx-7075 
1-8066 
1-8067 
1-8068 
1-8070 
1-8289 
1-8290 
1-8291 
1-8292 
L-237-a 
SI-737 
SMU-620 
SMU-6 2 1 
SMU-640 
SMU-640 
SMU-640-avg 

latitude/ quad 
longitude 

region 

ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
CCE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECh 
E CE 
ECE 
ECE 
LCE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECb 
ECE 
E CE 
ECE 
ECE 
ECE 



Date 

100 
8270 
9 00 
1360 
8960 
11090 
10500 
6045 

Y u5 
2150 
4UlU 
3350 
455 
905 
1655 
2875 
8680 
8655 
10250 
9895 
8456 
2660 
8210 
10040 
8040 
2565 
3920 
3005 
5650 
4250 
1530 
615 

5720 
6950 

>35000 
31840 
15940 
5220 

28930 
29440 
26570 
30490 
3690 
2350 
4310 
3090 
2200 
5280 
53000 
6410 
1U370 

standard 
deviation 

b0 
150 

9 0 
80 
150 
170 
280 
2 80 
906 
180 
110 
140 
130 
906 
108 
140 
240 
280 
380 
210 
360 
100 
155 
210 
190 
295 
7 5 
7 5 
200 
2 50 
200 
150 
65 
400 

855 
135 
8 5 
425 

6701740 
6801 750 
7301810 

60 
55 
250 
250 
250 
2 50 
1800 
120 
160 

laboratory latitude/ 
longitude 

quad 

bd 
bd 
bd:a2 
bd:a2 
bd:a2 
bd : a2 
bd : a2 
bd : a2 
bd:a2 
bd : a2 
bd:a2 
bd : a2 
bd :a2 
bd : a2 
bd:a2 
bd : a2 
bd : a2 
bd : a2 
bd:a2 
bd:a2 
bd : a2 
bd : a2 
bd :a2 
bd : a2 
bd :a4 
bd : b5 
bd: b5 
bd : b5 
br 
br 
bt 
bt 
ci 
ci 
co 
co 
CO 

CO 

co 
co 
CO 

co 
CD 

co 
cy:a5 
cy : a5 
cy: bl 
cy:bl 
ea 
ea 
ea 

region 

ECE 
ECE 
ECE 
ECE 
ECB 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECL 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
LCE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 



Date standard 
deviat ion 

laboratory 

41-1 178 
41-1213 
USGS-1253 
W-1484 
SI-356 
1-9998 
SI-355 
A-2 144 
A-2 168 
AU- 1 1 
AU- 1 2 
AU-13 
AU- 14 
AU- 15 
AU- 1 b 
AU-17 
AU- 19 
AU-20 
AU-22 
AU-23 
AU-24 
AU-25 
AU-26 
AU-27 
Beta-4260 
Bet a-6829 
Beta-7075 
Birm-7 11 
UIC-3100 
Gx-6281 
Hv-1328 
1-8064 
1-8065 
1-9420 
1-9421 
1-9422 
1-10254 
1-10507 
1-1 1227 
L-127 
SI-85 1 
TAM-2 
Tx-2 
USGS-30 
USGS-3 1 
USGS-75 
USGS-76-b 
USGS-7 7 
USGS-78 
USGS-175 
USGS-176 

latitude/ quad 
longitude 

region 

ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
FCE 
ECE 
ECE 
E CE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
hCE 
ECE 
EGE 
ECE 
ECC 
ECE 
ECE 
ECE 
ECE; 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 



Date standard 
deviclt ion 

laboratory latitude1 
l ong i  rude 

quad region 

ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
E CE 
ECE 
ECE 
ECE 
ECE 
ECE 



Date 

>35000 
9470 
3750 
10500 

>28000 
> 23000 
> 30000 
10000 
18300 
11000 
8900 
10340 
8080 
1U450 
7530 
7665 
18250 
35475 
2268ir 
7740 
9 500 
9320 
8970 
9240 
23900 
5850 
7281) 
2365 

>3000U 
5 130 
880 
395 
475 
1294 

>35500 
12622 
13600 
16400 
4200 
7 350 
2 1300 
12460 
22540 
15380 
17210 
24140 
20445 
17170 
31980 
5340 
11735 

standard 
deviation 

180 
200 
500 

500 
2000 
350 
200 
475 
165 
150 
265 
220 
1130 
3250 
300 
170 
200 
160 
150 
40U 
1000 
320 
140 
140 

215 
155 
150 
165 
136 

7 50 
600 

2000 
200 
250 
1300 
320 
900 
300 
500 

2200 
885 
8 40 
4490 
110 
130 

laboratory 

1-9372 
IVIC-151 
L-117-h 
L-137-s 
L-137-x 
L-157-a 
L-163-j 
L-1375 
M-37 
PIC-2 
PIC-3 
PIC-4 
PIC-5 
PIC-6 
PIC-1 1 
PIC-12 
PIC-1 3 
PIC-14 
SI-456 
Tx-157 
Tx-158-a 
Tx-158-b 
Tx-159 
Tx-160 
W-435 
W-1304 
1-2240 
UGa-634 
AU- 2 8 
AU-101 
AU-102 
AU-104 
AU-105 
AU-106 
81-402 
C-30 1 
L-117-i 
M-38 
L-117-g 
L- 1 6 3 4  
L-60 1 
S 1-290 
SI-292 
Sl-453 
SI-454 
SI-455 
SI-837 
S1-838 
SP-843 
SI-845 
St-1631 

latitude1 
longitude 

quad region 

fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
f b : d 3  ECE 
fb:d3  ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb :d3  ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 ECE 
fb:d3 EGE 
fb:d3 ECK 
fb:d3 bCE 
fb:d3 ECE 
f b : d 3  ECE 
f b : d 3  ECE 
fb:d3 ECE 
fy ECE 
kh ECE 
kh E CE 
I€! ECE 
lg ECE 
4 ECE 
lg ECE 
Ig ECE 
If3 ECE 
lg ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 
lg:b3 ECE 
1g:al ECE 
1g:al ECE 
Ig:al ECE 
1g:al ECE 
Lg:al ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 
1g:al ECE 



Date 

11980 
6040 

14760 
8530 
6570 

>25000 
>30000 
>30000 
>30000 
> 40000 

21065 
>39000 

29295 
>35000 

25090 
32700 
3 1400 
14510 
51 10 
3000 
5300 

850 
770 
390 

2420 
>42000 

6200 
>38000 

6930 
1550 
6170 

251100 
1650 
8200 
1750 
1520 

11880 
12230 
2000 

20350 
>95000 

5380 
10230 

>40000 
>42000 

11750 
4 100 

> 3 9000 
18000 

6820 
2520 

standard 
deviation 

135 
2 40 
850 
115 
300 

1365 

2440 

1070 
9 80 

20401 1815 
450 

7 0 
120 
2 50 
90 
40 
50 

300 

300 
300 
300 
800 
300 
300 
110 
100 
180 
120 
250 

2100 

260 
30U 

250 
200 

200 
200 
200 

laboratory latitude1 
longitude 

quad region 

ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECh 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE, 
ECE 
E; CE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 
ECE 



Date standard 
deviation 

Date 

5850 
250 

1900 
28750 
18260 
13580 
9250 
3130 
3 130 
6240 
6230 
5 120 
5250 

26770 
25750 
9155 
3605 

19720 
12340 

3560 
3450 
3295 
2955 

12240 
9860 

10370 
>40000 

13500 
2170 
5570 
3490 
5950 
8480 
3980 

5 30 
2245 
7440 
8070 
2290 

standard 
deviation 

130 
9 0 

100 
400 
120 
90 

120 
9 0 
90 
80 

100 
110 
110 

4901 520 
910/1U40 

215 
145 
460 
205 
160 
140 
135 
130 
180 
140 
150 

420 
80 

110 
9 5 

105 
135 
105 

7 5 
8 5 

120 
130 
80 

laboratory latitude1 
longitude 

Southern region 

laboratory latitude1 
longitude 

quad 

quad 

region 

ECE 
ECE 
ECE 
ECh 
ECE 
ECE 

region 

sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SUU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOL1 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



Date standard 
deviat ion 

laboratory latitude/ quad 
longitude 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SUU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
so U 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



Date 

180 
1825 
1040 
420 
3040 
1190 

>32000 
> 38000 

5 10 
2800 

>380UO 
3620 

>40000 
< 200 
(200 
< 20ir 
3555 

34000 
>38000 

5960 
7890 
82 90 

>40000 
14300 
14900 
11 690 
13750 
1860 

13300 
14350 
13690 
260 
3900 

>45000 
12210 
1300 
1300 
1300 
6650 
8950 
6650 
13100 
5060 
8000 
10820 

0 
1050 
560 

10390 
7650 
3770 

standard 
deviation 

45 
4 5 
90 
110 
50 
140 

250 
180 

2 50 

250 
2000 

250 
250 
250 

350 
350 
300 
500 
250 
400 
200 
400 
250 
2 50 

120 
80 
80 
SO 
120 
150 
120 
80 
8 5 
300 
420 

160 
200 
350 
330 
200 

laboratory 

USGS-332 
USGS- 15 70 
USGS-157 1 
USGS-1572 
USGS-1573 
USGS-1574 
w-7 7 
W-174 
W-175 
W-299 
W-535 
W-573 
W-644 
W-1313 
W-1314 
W-1315 
W-1803 
W-1804 
W-1806 
W-1807 
W-2152 
W-2306 
W-2366 
W-2367 
W-2369 
W-2375 
W-2389 
W-2390 
W-29 19 
W-4292 
W-2151 
W-2169 
W-2153 
W-2154 
Beta-11174 
1-1 3046 
1-13046 
1-13046 
1-14019 
1-14096 
1-14096 
USGS-2175 
USGS-2176 
W-431 
1-10-AGS 
UW-267 
W-369 
W-1590 
I-5-AGS 
I-6-AGS 
L-7-AGS 

latitude/ 
longitude 

quad 

an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an 
an : a8 
an : b5 
an: b7 
an: b7 
an:d3 
an:d3 
an :d3 
an:d3 
an:d3 
an:d3 
an:d3 
an:d3 
an:d3 
an:d3 

bg 
bg 
bg 
bs 
CV 

cv 
cv 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
sou 
sou 
SOU 
SOU 



Uate standard 
devicltion 

laboratory latitude/ quad 
longitude 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
sou 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



standard 
deviation 

laboratory 

DIC-1861 
DIC-1862 
Gx-249 
Gx-5131 
Gx-5 132 
Gx-5630 
Gx-SO58 
1-5710 
1-8263 
1-8264 
SI-1544 
SI-1561 
SI-1933-a 
SI-1933-b 
SI-1934 
SI-1935-a 
SI-1935-b 
SI-1935-c 
SI-1936 
SI-1937 
ST-1938 
SI-1939 
SI-1940 
SI-1941 
$1-2115 
SI-2328 
$1-2329 
SI-2331 
SI-2332 
SI-2333 
SI-2880 
SI-4233 
SI-4234 
SI-4499 
SI-4500 
SI-4501 
UGa-253 
UGa-527 
UGa-529 
USGS- 16 1 
W-62 
W-569 
W-1086 
WSU-1700 
WSU-1727 
WSU-1747 
W-43 
LIW-268 
UW-269 
W-374 
W-376 

latitude/ 
longitude 

quad region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU , 

SOU 
SOU 
SOU 



Date 

5 120 
121)lO 
4990 
2450 
1630 
1210 
30000 
1151 
190 
2 40 
2uo 
360 

15800 
400 

> 44000 
>25U00 
38000 
8200 
9 500 

>24U00 
450 
9600 
5b10 
7310 
9010 

>39000 
8650 
9200 
3550 
3950 
6800 
4500 
3700 
8200 
6040 
10380 
2730 

> 32000 
>37000 
13500 
13730 
1495 
11250 
1175 
10980 
1785 
480 
700 
1920 
1255 
(180 

standard 
d e v i a t i o n  

220 
3 50 
YO 
80 
70 
7 0 
490 
125 
80 
70 
70 
80 
400 
150 

400 
900 
650 

200 
650 
500 
600 
7 50 
2000 
450 
600 
170 
250 
550 
450 
150 
900 
80 
80 
40 

400 
110 
70 

250 
90 
150 
90 
90 
90 
95 
90 

laboratory latitude/ 
longitude 

quad region 

SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



Date 

1415 
2295 
3580 
1630 
1825 
1260 
2005 
1865 
635 
3030 
2780 

1 1  100 
1420 
4300 
3890 
7010 
525U 

>38000 
250 
490 

10900 
8020 
1990 
1850 

>47000 
11270 
8280 

>47000 
>47000 
1050 
7670 
2250 
200 
200 
4870 
4530 
3020 
7670 
1830 
1790 
4330 
11520 
12030 
14800 
8555 
6675 
2280 
3980 
7 190 

> 37000 
5900 

standard 
deviation 

90 
90 
95 
90 
9 0 
90 
9 0 
120 
90 
90 
90 
120 
280 
300 
300 
350 
300 

200 
200 
160 
120 
80 
80 

200 
120 

100 
120 
100 
200 
200 
220 
9 5 
155 
190 
200 
300 
125 
130 
170 
650 
380 
175 
145 
150 
200 

250 

laboratory latitude1 quad 
loagi tude 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



Date 

2300 
800 
5080 
1220 
8810 
4100 
1730 
2855 
8410 
7 140 
5700 
5 150 
5790 
7010 
9 100 
11800 
1050 
2095 
5480 
4160 
10150 
1380 
2025 
8155 
9060 
4310 
6435 
120 

4560 
2880 
(200 
9720 
1280 
3 120 
< 190 
(290 
4650 
1950 
5530 
515 
2 30 
1160 
1685 
7 60 

4350 
6400 
7 00 
6UO 
660 
460 
2390 

standard 
deviation 

180 
125 
130 
190 
200 
270 
185 
255 
140 
160 
260 
60 
110 
150 
80 
750 
YO 

225 
300 
175 
260 
125 
225 
265 
425 
150 
390 
45 
170 
70 

320 
150 
120 

250 
150 
140 
110 
120 
110 
90 
80 
140 
300 
250 
250 
250 
250 
200 

laboratory 

1-647 
1-648 
1-4231 
1-4232 
1-4567 
1-4592 
1-8204 
1-8205 
1-8206 
1-8207 
1-1 1864 
SI-2171 
SI-2171-b2 
T-303 
UCLA-1858 
UCLA-1859 
UCLA-1875-a 
UGa-5 19 
UGa-530 
UGa-531 
UGa-57 2 
UGa-9 14 
UGa-9 15 
UGa-927 
UGa-94 1 
UGa-950 
UGa-974 
USGS-174 
USGS-338 
USGS-339 
W-268 
W-975 
Gx-4951 
1-12109 
1-12110 
1-12111 
L-137-q 
L-163-k 
Gx- 196 9 
Gx-1970 
Gx-197 1 
Gx-1972 
Gx-2025 
Gx-2026 
1-12108 
LJGAF-28 
W-1202 
W-1205 
W-1259 
W-1261 
W-1404 

l a t i tude /  
longitude 

quad 

mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
rnh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
mh : c4 
mh: c4 
mh : c4 
mh:c4 
mh:c4 
mh:c4 
mh : d2 
mh : d2 
mh:d2 
mh:d2 
&:d2 
mh:d2 
mh:d4 
mi 
mi 
mi 
mi 
ml 
mi 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 



Dare standard 
deviation 

laboratory latitude/ 
longitude 

quad region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SUU 



Date 

6490 
7260 
2370 
9 30 

3680 
2 30 

2250 
1369 
2706 
1750 
1750 
1560 
1630 
2310 
1705 
1090 
1130 
1315 
1940 
2740 
1475 
1385 

12900 
10370 
2690 
5310 
6970 
7240 
3290 
8 40 

1060 
5230 
4570 
1260 
5780 
1880 
1670 
1530 
124U 
1770 
3410 

30 7 00 
140 

4020 
3210 
5 20 
350 

>35000 
2000 

470 
9 300 

s tandard  
d e v i a t i o n  

220 
90 

200 
200 
900 
200 
300 
102 
118 
70 

130 
80 
7 0 
7 0 
7 0 

195 
120 
205 

9 0 
75 
75 

200 
300 
350 

7 0 
140 
210 
110 
130 
60 
70 

140 
100 
80 

100 
50 
50 
80 
60 

190 
b0 

260 
4 5 
6 5 
80 
80 
80 

200 
90 

250 

l a b o r a t o r y  

USGS-154 
USGS-228 
W-78 
W-1588 
W-1585) 
W-1591 
L-137-k 
P-138 
P- 139 
S-1042 
S-1043 
S-1054 
S-1055 
S-1062 
S-1063 
UGa-2339 
UGa-2340 
UGa-2341 
UGa-2342 
UGa-2343 
UGa-2344 
W-3 18 
W-4 16 
W-474 
Beta-7301 
Beta-7302 
Beta-7304 
Beta-7306 
Beta-7686 
Beta-7692 
Beta-7693 
Beta-7695 
beta-7844 
Beta-7845 
Beta-7847 
Beta-9d92 
beta-9898 
Beta-10125 
Beta-10785 
Beta-10791 
beta-10794 
DIC-1859 
DIC-2244 
DLC-2283 
DIC-2286 
ISGS-296 
ISGS-H 12 
w-357 
W-674 
SI-852 
W-536 

l a t i t u d e /  quad 
l o n g i t u d e  

region 

SOU 
sou 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 



Date 

11600 
620 

8420 
8640 
1531) 

16340 
13820 

>2Y00i) 
8480 

30670 
b0U 
950 
900 

4450 
>38000 
>A7000 
>35000 

2500 
480 

9000 
4200 
(200 

10250 
2230 

>38000 
6330 
(200 
(200 
5160 

>40000 
41 70 

200 
9520 

>40000 
270 
830 
5 00 

2180 

standard 
dev ia t ion  

300 
200 
300 
280 
200 
140 
170 

1 SO 
1050 

2 40 
200 
300 
200 

200 
160 
400 
2uo 

250 
250 

2 40 

300 

2 50 

3 50 

70 
160 
250 
2 50 

Date standard 
deviat ion  

laboratory lat i tudel quad 
longitude 

Southwestern region 

laboratory latitude1 quad 
longitude 

region 

SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SUU 
SOU 
SOU 
SOU 
SOU 
SOU 
sou 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 
SOU 

region 

SWL 
OWE 
SkE 
SWE 
SWE 
SWE 
SWE 



standard 
deviation 

160 
150 
Y 0 

200 
240 
200 
110 
140 
3 20 
160 
130 
300 
245 
100 
150 
300 

60 
250 
40 
60 

615 
450 
330 
500 
350 
105 
9 5 

105 
50 
9 5 
90 
95 

150 
170 

250 
95 

100 
100 
110 

160 
140 

7 5 
60 

270 
180 
380 
370 
400 

laboratory latitude/ 
longitude 

quad 

ad 
ad 
ad 
ad 
a f 
a f 
a f 
a f 
af 
af 
af 
ak 
ak 
a t  
at 
at 
bh 
bh 
bh 
bh 
bh 
cb 
cb 
cb 
cb 
cb 
cb 
cb 
cb 
cb 
cb  
cb 
cm 
go 
go 
go 
hg:d6 
hg 
hg 
hi3 
hg : db 
hg:d6 
hg:d6 
hg:d6 
"P 
hp 
hg 
hg 
hg 
hg 
hg 

region 

SWE 
SWE 
SWE 
sm 
SWE 
SWh 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SUE 
SWE 
swli 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SUE 
SWE 
SWE 
SWE 
SWE 
SWh 
SWE 
SWE 
swfi 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 



Dare standard 
deviation 

laborator *y latitude/ quad 
longitude 

region 

SUE 
SWE 
SWE 
SWE 
SWE 
SUE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SUE 
SWE 
SWE 
SWE 
SWE 
SWL 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 



Date standard 
deviation 

laboratory latitude/ quad 
longitude 

region 

SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE, 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWh 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 



Date standard 
deviat ion  

laboratory latitude/ 
longitude 

quad region 

mk SWE 
ng SWE 
ng SWE 
n i  SWE 
ni SWE 
ni SWE 
n i  SWE 
n i  SWE 
n i  SWE 
n i  SWE 
ni SWE 
ni SWE 
ni SWE 
Ilk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nlc SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk S WE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SWE 
nk SUE 
p i  SWE 
p i  SWE 
p i  SWE 
p i  SWE 
Pi SWE 
p i  SWE 
p i  SWE 



standard 
deviat ion  

150 
180 
270 
150 
7 5 
9 5 
9 5 
120 
250 
320 
320 
3 20 
75 
90 

120 
130 
90 
90 

120 
80 
10U 
90 

100 
90 
7 0 
90 
160 
100 
130 
130 
120 
95 
90 
9 5 
9 5 
95 
95 

100 
250 
250 
2 50 

25 
3U0 
520 
240 
230 
100 
160 
350 
240 

laboratory latitude/ quad 
longitude 

regf on 

SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE; 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
S WL: 
SWE 
SWE 
SWE 
SWE 
SklE 
SWE 
SWE 
SWC 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
S WE 
SWE 
SWE 
SWE 



Date standard 
deviation 

laboratory latitude1 
longitude 

d region 

SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE: 
S WE 
SWE 
SWh 
SWE 
SWE 
SWE 
SWE, 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
s WE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 



Date standard 
deviat ion 

laboratory latitude/ quad 
longitude 

region 

SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWL 
SWE 
SWE 
sm 
SUE 
SWE 
SWE 
SWE 
SWE 
sm 
SWE 
SWE 
SWE 
SWE 
SWE 
sm 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 



Date standard 
deviation 

Date standard 
deviation 

laboratory latitude1 quad region 
longitude 

Southeastern region 

SUE 
SWE 
SUE 
SUE 
SwE 
SWE 
SWE 
S WE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 
SWE 

laboratory latitude1 quad region 
longitude 

SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 



Date standard 
deviation 

laborato ry latitude/ quad 
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SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 



Date 

4490 
lob80 
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3650 
5640 
6580 
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8280 
9070 
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2780 
2800 
2740 
7 150 
9800 
9700 
10760 
9150 
11920 
2U8U 
(200 

>39000 
10180 
2300 
2240 
2790 
190 
1090 

0 
3400 
10240 
10640 
7210 
9440 
12300 
860 

< 200 
12730 
12880 
1560 
1980 
10940 
1700 
10300 
8420 
7230 
575 
995 
1660 
3170 

standard 
deviation 

2 50 
340 
350 
400 
250 
280 
300 
600 
350 
350 
500 
200 
2 00 
200 
300 
300 
800 
500 
800 
1000 
250 

800 
445 
450 
130 
50 
60 

250 
300 
300 
300 
300 
350 
250 

500 
500 
95 
100 
155 
100 
400 
130 
115 
SO 
80 

1 UD 
90 
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longitude 

quad 

j u 
j u 
j u 
j u 
j u 
j u 
j u 
j u 
j u 
j u 
j u 
j u 
3 u 
ju 
l u 
j u 
j u 
j u 
j u 
j u 
j u 
ju 
j u 
j u 
j u 
ju 
j u 
ju 
j u 
j u 
ju:a3 
ju: b2 
ju: b2 
ju:b2 
ju: b2 
ju: b2 
ju:b2 
ju:b2 
ju:b3 
ju:b3 
ju:d6 
ju:d6 
ju:d6 
ju:db 
ju:d6 
kc 
kc 
kc 
kc 
kc 
mf 
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SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
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SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
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SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
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SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SkA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
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Beta-3625 
Bet a-3626 
Beta-3627 
Beta-3629 
Beta-3630 
Beta-3631 
Beta-3632 
Beta-3633 
Beta-3640 
1-439 
P-178 
USGS-923 
USGS-924 
USGS-927 
W-2917 

laboratory 

latitude/ quad 
long1 tude 

O f f  shore 

l a  t i  tude/ quad 
longitude 

region 

SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEA 
SEW 
SEA 
SEA 
SEA 
SEA 
SEA 

r e g i o n  

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
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laboratory latitude/ 

longitude 
quad region 

GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
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Nowak, 1982 
Nowak, 1982 
McManus and Creager, 1984 
Bockstoce, 1979; Dumond, 1984 
Bocks toce , 1979; Dumond , 1984 
Bockstoce, 1979; Dumond, 1984 
Williams and Carter ,  1984 

Lab Reference 

Williams and Carter ,  1984 
Bockstoce, 1979; Dumond, 1984 
Denton and Karlen, 1977 
Denton, 1974 ; Hamil ton and 
Thorson , 1983 
Denton and Karlen, 1977; 
Lerbekmo and o the r s ,  1975 
Denton and Karlen, 1977 
Denton and Karlen, 1977 
Denton and Karlen, 
Lerbekmo and o the rd9%5 
Denton and Karlen, 1977 
Denton and Karlen, 1977 
Denton and Karlen, 1977 
Ackerman 1973; Ackerman and 
o thers ,  1979; Buckley, 1973; 
Dumond, 1980; West, 1981 
Denton and Karlen, 1977 
Ackerman, 1973; Ackerman and 
o thers ,  1979 
Ackerman, 1973; Ackerman and 
o thers ,  1979 
Ackerman, 1973; Ackerman and 
o thers ,  1979; Borden, 1979; 
Dumond, 1980 
Denton and Karlen, 1977 
Denton and Karlen, 1977 
Denton and Karlen, 1977; 
Lerbekmo and o the r s ,  1975 
Oenton and Karlen, 1977 
Denton and Karlen, 1977; 
Lerbekmo and o thers ,  1975 
Denton and Karlen, 1977; 
Lerbermo and o the r s ,  1975 
Denton and b r l e n ,  1977 
Denton and Karlen, 1977 
Denton and Karlen, 1977 
Ackerman and o thers ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Hamil ton and Hopkins, 1982; 
Kaufman and Hopkins, 1985, 1986 
Ager, 1975 
Ager, 1975 
Ager, 1975; West, I981 
Ager, 1975; West, 1981 
Ager, 1975; West, 1981 
Ager, 1975; West, 1981 



Lab Reference 

Ager, 1975 
Ager, 1975 
Ager. 1975 

' Ager, 1975 
Thorson and Hamilton, 1977 
Thorson and Hamil ton, 1977 
Weber and others, 1981 
Weber and others. 1981 
Hamil ton  and B i  schoff, 1984; 
Weber and others, 1981 
Weber and others, 1981 
Kaufman and Hopkins, 1985 
Bonnichsen, 1979; Harington, 
1978, 1980b; Morlan and Cinq- 
Mars, 1982 
Guthrie, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976 
Guthrie, 1985 
Guthrie, 1976 
Guthrie, 1976, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976 
Guthrie, 1985 
Guthrie, 1976, 1985 
Guthrie, 1976 
Guthrie, 1976 
Guthrie, 1976 
Guthrie, 1976 
Guthrie, 1976, 1985 
Harington, 1980b 
Hamilton. 1982; Por ter  and 
others, 1983 
Hamil ton, 1979b 
Hamil ton. 1982 
Wil l iams, 1983a 
Wil l iams, 1983b; Wi l l iams and 
Yi22ni, 1979; Yeend, 1383 
Hopkins and others. 1981 
Hami 1 ton, 1980b 
Buckl ey and Valdes-Pages, 1981 ; 
Hopkins and Robinson, 1979; 
Wil l iams, 1983a 
Buckley and Valdes-Pages. 1981; 
Hopkins and Robinson, 1979; 
Wil l iams, 1983a 
Buckl ey and Val des-Pages. 1981 ; 
Hopkins and Robinson. 1979; 
Wil l iams, 1983a 
Buckfey and Valdes-Pages, 1981; 
Hopkins and Robinson, 1979; 
Wil l iams, 1983a 
Buckley and Valdes-Pages, 1981 ; 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982; 
Wil l iams, 1983a 

Lab 

1-10368 

Reference 

Buckley and Valdes-Pages, 1981. 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982; ' 

Wi l l iams, 1983a 
Buckley and ~aldes-Page$ 1981; 
Hopkins and Robinson, 197 9; 
Hopkins and others, 1982; 
Raw1 inson, 1983 
Buckley and Valdes-Pages, 1981; 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982 
Buckley and Valdes-Pages, 1981; 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982 
Buc k l  ey and Val des-Pages, 1981 ; 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982 
Hamil ton, 1979b 
Hamil ton, 1979b; Por te r  and 
others, 1983 
Hami 1 ton, 1979b 
Hamil ton, 1979b 
Hamil ton, 1980b. 1982; Por te r  
and others,  1983 
Brown and Kreig, 1983; 
Hami 1 ton, 1980b 
Hami 1 ton, 1979b 
Hamil ton, 1979b 
Hami 1 ton, 1979b 
Brown and Kreig, 1983; 
Hami 1 ton, 1979b 
Hamil ton, 1982; Por te r  and 
others, 1983 
Hami 1 ton, 1979b 
Hami 1 ton, 1979b 
Hamilton, 1979b 
Hamil ton, 1979b 
Hamil ton, 1979b 
Hamil ton, 1979b 
Ten Br jnk,  1953 
Ten Br ink,  1983 
Ten Br ink.  1983 
Carter and Galloway, 1979 
Carter and Galloway. 1979 
Carter  and Gal loway, 1979 
Carter and Galloway, 1979 
Carter  and Galloway, 1979 
Carter and Galloway, 1979 
Hamil ton, 1979b; Por te r  and 
others, 1983 
Hamil ton, 1979a 
Hami 1 ton, 1980b 
Hami 1 ton, l98Ob 
Hamilton, 1980b, 1982; Por te r  
and others.  1983 
Hamil ton and Brubaker, 1983 
Hamil ton, 1980b 
Hamil ton, 1980b 
Hamil ton, 1980b 



Lab Reference 

Hamil ton ,  1980b, 1982; Po%-ter  
and o thers ,  1983 
Hamil ton,  1980b 
Hami 1 ton,  1980b 
Hami 1 ton, 1980b 
Hopkins and o thers ,  1982 
Kaufman and Hopkins, 1985 
Hopkins and o thers .  1982 
Hopkins and o thers ,  1982 
Hopkins and o the r s ,  1982 
Hopkins and o the r s ,  1982 
Hopkins and o thers ,  1980; 
Rawl inson, 1983 
Hopkins and o the r s ,  1980; 
Rawl i nson, 1983 
Davis and o thers ,  1981; Gal, 
1982; I rv ing ,  1962 
Davis and o the r s ,  1981; Gal, 
1982 
Davis and o thers ,  1981; Gal, 
1982 
Davis and o thers ,  1981; Gal, 
1982 
Davis and o the r s ,  1981; Gal, 
1982 
Ten Brink, 1983 
Davis and o the r s ,  1981; Gal, 
1982 
Davis and o the r s ,  1981; Gal, 
1982 
Ten Brink, 1983 
Hamil ton,  1980b, 1982; Porter  
and o the r s ,  1983 
Hami 1 ton,  1979b 
Hami 1 ton,  1980a 
Hami 1 ton. 1980a 
Williams, 1983b 
Wi 11 iams, 1983b; Ycend, 1983 
Carter ,  1983 
Brown and Kreig, 1983; 
Hamil ton, 1980b, 1982; Porter  
and o the r s ,  1983 
Hamil ton, 1983b 
Hani l ton, 198Qa 
Hami 1 ton,  1980a 
Hami 1 ton,  1980a 
Hami 1 ton and Brubaker , 1983 
Hami 1 ton and Brubaker, 1983 
Hami 1 ton, 1980b 
Hami 1 ton,  1980b 
Hamil ton. 1980b 
Hamil ton, 1980a; Porter  and 
o the r s ,  1983 
Hami 1 ton, 1980a 
Hami 1 ton, 1980a 
Hopkins and o thers ,  1982 
Hopkins and o thers ,  1982 
Hopkins and o thers ,  1982 
Hopkins and o thers ,  1981; 
Nelson, 1982 

Lab Reference 

Carter  and Gallowty, 1984; 
Hopkins, 1982 
Williams, 1983b 
Wii11 iams, 1983b 
Williams, 1983a 
Williams and Galloway, 1986 
Williams and Galloway. 1986 
Kaufman and Hopkins, 1985. 1986 
Kaufman and Hopkins, 1985, 1986 
Yeend, 1984 
Yeend, 1983 
Yeend, 1984 
Ten B r i n k ,  1983 
Hoffecker, 1982 
Porter and o thers ,  1983; Ten 
Brink, 1983 
Hami 1 ton,  1980b 
Hamil ton,  1980b 
Hami 1 ton ,  1980a 
Hamil ton and Brubaker. 1983 
Hopkins and o the r s ,  1982; 
Williams, 1983a 
Williams and Galloway, 1986 
Hamil ton and Thorson, 1983 
Williams and Galloway, 1986 
Hamil ton and Brubaker, 1983 
Hamil ton and Brubaker, 1983 
Hamil ton and Brubaker, 1983 
Williams, 1983b 
Williams and Galloway, 1986 
Williams and Galloway, 1986 
Williams and Galloway, 1986 
Hamil ton and Brubaker, 1983 
Brown and Krei g , 1983 
Hami 1 ton and Bruba ker , 1983 
Williams and Galloway, 1986 
Williams and Gallowag, 1986 
Williams and Car ter ,  1984 
Hami 1 ton and Brubaker , 1983 
Carter ,  1983 
Hopkins and o the r s ,  1982 
Bartsch-Winkler and Schmoll , 
19S4b 
Bartsch-Winkler and Schmoll , 
1984a 
Bartsch-Winkler and Schmoll . 
1984a 
Bartsch-Winkler and Schmoll . 
1984a 
Weber, 1986 
Pew4 and Reger, 1983b 
Williams and Galloway, 1986 
Williams and Car ter ,  1984 
Reger and Updike, 1983 
Reger and Updi ke, 1983 
Bartsch-Winkler and Schmoll , 
1984a 
Bartsch-Wink1 e r  and Schmol 1 ,. 
1984a 



Lab Reference 

Reger and U.ldi ke, 1983; Schmoll 
and Yehle, 1983 
PCwd and Reger, 1983b 
Pew4 and Reger, 1983b 
Pew& and Reger, 1983b 
PCwC and Reger, 1983b 
Black, 1983 
Black, 1983 
Black, 1983 
Black, 1983 
Black, 1983 
Black, 1983 
Reger, 1982 
Reger, 1982 
Reger, 1982 
Reger, 1982 
Carter,  1983 
Hopkins and others ,  1982 
Hopkins and others ,  1982 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Rieh le  and Brew, 1984 
Riehle and Brew, 1984 
Riehle and Brew, 1984 
Rieh le  and Brew, 1984 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Brigham. 1985 
Brigham, 1985 
Brigham, 1985 
Brigham. 1985 
Brigham, 1965 
Brigham. 1985 
Brigham, 1585 
Brigham, 1985 
Brigham, 1985 
Brigham, 1985 
Brigham, 1985 

,Brigham, 1985 
Brigham, 1985 
Wil l iams and Galloway, 1986 
Detterman, 1986 
Detterman, 1986 
Detterman, 1986 
Schmoll and Yehle, 1986 
Riehle. 1985 
Riehle. 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 
Riehle, 1985 

Lab Reference 

Riehle, 1985 
Riehle, 1985 
W i l l  iaws and Galloway, 198.6 
Kaufman and Hopkins. 19 5 1 Kaufman and Hopkins, 19 5 
Kaufman and Hopkins, 1985 
Wi l l iams,  1986; Wi l l i ams and 
Gal 1 oway, 1986 
Wi l l i ams and Galloway, 1986 

ISGS - Illionis State Geological Survey 

Lab Reference 

ISGS-296 L i u  and Coleman, 1981 
ISGS-312 L i u  and Coleman, 1981 

IVIC - Caracas. Venezuela 

Lab Reference 

IVIC-151 Tamers, 1966; Pew&, 1975b 

K - Copenhagen, Denmark 

Lab Reference 

Kaufman and Hopkins, 1985; 
Tauber, 1960 
Larsen, 1982; Tauber, 1960 
Tauber, 1960 
Kaufman and Hopkins, 1985; 
Tauber, 1960 
Kaufman and Hopkins, 1985; 
Tauber, 1962 
Kaufman and Hopkin;, 1985; 
Tauber, 1962 
Gal, 1982; Larsen, 1968; 
Tauber, 1964 
Gal, 1982, Larsen, 1968; 
Tauber, 1964 
Tauber, 1968 
Taubcr, 2958 
Tauber, 1968 
Tauber, 1968 
Tauber. 1968 
Tauber, 1968 
Tauber, 1968 
Tauber, 1968 
Kaufman and Hopkins, 1985; 
Tauber, 1968 
Anderson, 1970a, 1984; Dumond , 
1980; Kaufman and Hopkins. 
1985; Tauber, 1968; West, 1981 
Kaufman and Hopkins, 1985; 
Tauber. 1968 
Kaufman and Hopkins, 1985; 
Tauber, 1968 



Lab 

K-1210 

Reference 

Anderson, 1984; Dumond, 1980; 
Guthrie, 1985; Harington, 1978; 

, Kaufman and Hopkins, 1985; 
Larson, 1968; Morlan and Cinq- 
Mars, 1982; Tauber, 1968 
Kaufman and Hopkins. 1985; 
Tauber, 1968 
Kaufman and Hopkins, 1985; 
Tauber, 1968 
Kaufman and Hopkins, 1985; 
Tauber, 1968 
Anderson, 1984; Dumond, 1980; 
Harington, 1978, 1980b; Kaufman 
and Hopkins, 1985; Larson, 
1968; Morlan and Cinq-Mars, 
1982; Tauber, 1973 
Anderson, 1970b, 1984; Dumond, 
1980; Haynes, 1982; Tauber, 
1973; West, 1981 
Larsen, 1982 

-amnt, Columbia University 

Reference 

Karlstrom, 1964; Kulp and 
others, 1951 
Reference 

Karlstrorn, 1964; Kulp and 
others, 1951 
Kulp and others, 1952 
Kulp and others, 1951 
Kulp and others,  1952 
Kulp and others,  1952 
Kul p and others,  1952 
Kulp and others,  1951 
Kul p and oth'ers, 1952 
Karlstrom, 1964; Kulp and 
others, 1952 
Karlstrorn, 1964; Kulp and 
others, 1952 
Kaufinan and Hopkins, 1985; Kulp 
and others, 1952; McCulloch, 
1967; McCulloch and Hopkins, 
1966 
Kaufman and Hopkins, 1985; Kulp 
and others, 1952; McCulloch and 
Hopkins, 1966 
McCulloch and Hopkins. 1966 
Kaufman and Hopkins. 1985; 
McCul loch, 1967; McCulloch and 
Hopkins, 1966 
Kulp and others,  1952; Pew&, 
1975 b 
Kulp and others.  1952; PCwC, 
1975a. 1975b 
Kulp and others,  1952; Pew&, 
1975b 

Lab 

L-117-j 

L-117-k 

Reference 

Karlstrom, 1964; Kulp and 
others, 1951 
Karlstrom, 1964; Kulp and 
others, 1952; Reger and Updi ke, 
1983 
Hami 1 ton and Thorson , 1983 ; 
Karlstrom, 1964; Kulp and 
others, 1952; Olson and 
Broecker, 1959; Reger and 
Upd i ke 1983 
Karlstrom. 1964; Kulp and 
others, 1952 
Hamil ton and Thorson, 1983; 
Karlstrom, 1964 
Karlstrom, 1964; Olson and 
Broec ker , 1959 
Brown and Kreig, 1983; Hester. 
1960; Kulp and others, 1952; 
PCwb, 1975a, 1975b 
Hami 1 ton  and Thorson , 1983 ; 
Reger and Updi ke, 1983 
Hami 1 ton  and Thorson , 1983 ; 
Kar l  strom, 1964 
Karlstrom, 1964; Reger and 
Updike, 1983 
Kaufman and Hopkins, 1985; 
McCulloch and Hopkins, 1966 
Hester, 1960; Kaufman and 
Hopkins, 1985; McCulloch, 1967; 
McCul l och  and Hopkins, 1966 
Broecker and others, 1956 
Broecker and others,  1956 
Broecker and others,  1956 
Kar l  strom, 1964 
Hamil ton and Thorson , 1983 ; 
Karlstrom, 1964 
Hester, 1960; Kaufman and 
Hopkins, 1985; McCulloch, 1967; 
McCul l och  and Hopkins, 1966 
Broecker and others,  1956; 
PPwb, 1975b 
Broecker and otners,  1956; 
PCwS, 1975a, 1975b; PCwC and 
others, 1965; Pew4 and Reger, 
1983b 
Broecker and others, 1956; 
Hopkins and others, 1981; P e w & ,  
1975a, 1975b 
Karlstrom, 1964 
Karl  strom, 1964 
Kar l  s trom , 1 964 
Broecker and others,  1956; 
PCw4, 1975a. 1975b 
Broecker and others, 1956; 
Pew&, 1975a, 1975b 
Broecker and others, 1956; 
Hester, 1960; PCwC, 1975b; 
Broecker and others.  1956; . 
Pew&, 1975b 



Lab Reference 

Broecker and others, 1956; 
Pew&, 1975b 
Hami 1 ton and Thorson, 1983 ; 
Olson and Broecker, 1958; Olson 
and Broecker, 1959, Reger and 
Updi ke 1983 
Hamil ton  and Thorson, 1983; 
Karlstrorn, 1964; Reger and 
Updike, 1983 
Hamil ton  and Thorson, 1983; 
Karlstrom, 1964; Reger and 
Updike, 1983 
Karlstrom, 1964; Reger and 
Updi ke , 1983 
Karlstrorn, 1964 
Karlstrom, 1964; Reger and 
Updike, 1983 
Broecker and others, 1956; 
PCwd, 1975b 
Pbwt, 1975b 
Broecker and others, 1956; 
Pew4, 1975a, 1975b 
PCwh, 1975a, 1975b; Pew4 and 
others, 1965; Ptw4 and Reger, 
1983b 
Heusser 1953, 1960; McKenzie, 
1970 
Broecker and others, 1956, 
Wil l iams, 1959 
Olson and Broecker, 1959 
Fernal d , 1964 
Fernald, 1964 
Fernald, 1964 
Karlstrom, 1964 
Karlstrom. 1964 
Broeckar and others, 1956; 
getterman and others, 1958 
Broecker and others, 1956 
Broecker and others, 1956 
Olson and Broecker, 1959 
Olson and Broecker, 1959 
Ackerman and others, 1979; 
Broecker and Kulp, 1957; 
Heusser, 1965 
Olson and Broecker, 1959 
Olson and Broecker, 1959 
Olson and Broecker, 1959 
01 son and Broecker. 1958, 1959; 
Wi l l iams and Ferr ians, 1961; 
Wi l l iams and Galloway, 1986 
Brown, 1965; Drew and Tedrow, 
1957; Olson and Broecker, 1958, 
1959; O'Sul l  ivan, 1961; 
Wi l l iams and Carter,  1984 
Brown, 1965; 01 son and 
Broecker, 1959; O'Sul l ivan, 
1961; Wi l l iams and Carter,  1984 
Olson and Broecker. 1958. 1959 
Karlstrom, 1964; Olson and 
Broec ker , 195 9 

Lab Reference 

L-462 PCwe and Reger, 1983b 
L-511-a Olson and Broecker, 1961 
L-511-b Olson and Broecker, 1961 
L-567 Brown, 1965; 01 son and 

Broecker, 1961; Wi l l iams and 
Carter. 1984 

L-601 Farrand, 1961; Guthrie, 1985; 
Harington, 1978; McCulloch and 
Hopkins, 1966; Olso and 

1975b 
! Broecker, 1961; Pew , 1975a, 

L- 1375 Harington, 1978 

LJ - La h l l a ,  Univers i ty  o f  San Diego 

Lab Reference 

Hubbs and others, 1965 
Hubbs and others, 1965 
Hubbs and others,  1965 
Hubbs and others, 1965; 
Reimnitz. 1966 
Hubbs and others, 1965; 
Reimnitz, 1966 
Hubbs and others, 1965 
Hubbs and others, 1965; 
Reimni t z ,  1966 
Hubbs and others,  1965 
Hubbs and others, 1965; 
Reimni t z ,  1966 
Hubbs and Bien, 1967; Reimnitz. 
1966 

LJGAP-32 ~ i b b s  and Bien, 1967; Reimnitz, 
1966 

L JGAP- 33 Hubbs and Bien, 1967; Reirnnitz, 
1966 

L JGAP- 34 Hubbs and Bien. 1967; Reimnitz, 
1966 

H - U n i v e r s i t y  o f  Michigan 

Lab Reference 

M-12 Crane, 1956 
M-37 Crane, 1956; Pew&, 1975b 
M-38 Crane, 1956; Guthrie, 1985; 

Hester, 1960; PCwC, 1975a, 
1975b; West. 1981 

M- 91 Crane, 1956 
M-92 Crane, 1956; Crane and G r i f f i n ,  

1959 
M- 93 Crane, 1956 
M- 94 Crane, 1956; Crane and G r i f f i n ,  

1959 
M-676 crane and G r i f f i n ,  1959 
M-677 Crane and Gr i f f i n ,  1959 
M-678 Crane and G r i f f i n ,  1959 
M-681 Crane and Gr i f f i n ,  1959 
M-682 Crane and G r i f f i n ,  1959 
M- 68 9 Crane and G r i f f i n ,  1961 



Lab Reference 

Crane and G r i f f i n ,  1959 
Crane and G r i f f i n ,  1959 
Crane and G r i f f i n ,  1959 
Crane and G r i f f i n ,  1964; 
Durnond, 1965, 1968, 1969, 1984 
Crane and G r i f f i n ,  1964 
Crane and G r i f f i n ,  1964 
Crane and G r i f f i n ,  1968 
Crane and G r i f f i n ,  1968 
Crane and G r i f f i n ,  1968 
Crane and G r i f f i n ,  1968 
Crane and G r i f f i n ,  1968 
Crane and G r i f f i n ,  1968 
Crane and G r i f f l n ,  1968 
Crane and G r i f f i n ,  1972 

Ill - U n i v e r s i t y  o f  Hfami 

Lab Reference 

M I  -159 Rusnak and others, 1964 
M I  -160 Rusnak and others, 1964 

W - R i  ken, Tokoyo, Japan 

Lab Reference 

Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 
3kada and others, 1979 
Okada and others, 1979 
Okada and others, 1979 

WU - Ohio Yesleyan Unfvcrs:ty 

Lab Reference 

OWU-489 Ogden and Hay, 1973; Mickelson, 
1973 

P - U n i v e r s i t y  o f  Pennsylvania 

Lab 

P-13 

Reference 

Dumond, 1965, 1969, 1984; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 

Lab 

P-55 

Reference 

Gal, 1982; Giddings, 1957; 
Rainey and Ralph, 1959; Rglph 
and Ackerman, 1961 
Rainey and Ralph, 1959 
Kaufman and Hopkins, 1985; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Gal, 1982; I rw in ,  1964 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Kaufman and Hopkins, 1985; 
Ralney and Ralph, 1959; Ralph 
and Ackerman, 1961 
Kaufman and Hopkins, 1985; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Dumnod, 1969; Gal, 1982; 
Giddings, 1961; Rainey and 
Ralph, 1959; Ralph and 
Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Brown, 1965; Ford, 1959; Gal, 
1982; Rainey and Ralph, 1959; 
Ralph and Ackerman, 1961 
Rainey and Ralph, 1959 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman-, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Brown, 1965; Rainey and Ralph. 
1959; Ralph 2nd Ackerman, 1961 
Dumond, 1969; Giddings, 1961; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Dumond, 1969; Rainey and Ralph, 
1959; Ralph and Ackerman, 1961 
Dumond, 1969; Kaufman and 
Hopkins, 1985; Rainey and 
Ralph, 1959; Ralph and 
Ackerman, 1961 
Brown, 1965; Dumond, 1968; 
Ford, 1959; Gal, 1982; Rainey 
and Ralph, 1959; Ralph and 
Ackerman, 1961 
Gal, 1982; Rainey and Ralph, 
1959; Ralph and Ackerman, 1961 
Anderson, 1970a ; Dumond, 1984; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 



Reference 

Anderson, 1970a ; Dumnd , 1984 ; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Dumond, 1984; Giddings, 1961; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Anderson, 1970a; Dumond, 1984; 
Giddings, 1961; Rainey and 
Ralph, 1959; Ralph and 
Ackerman, 1961 
Dumond, 1984; Giddings, 1961; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Clark, 1984a; Laguna and 
others, 1964; Rainey and Ralph, 
1959; Ralph and Ackerman. 1961; 
Workman, 1977; Workman and 
others, 1980 
Clark. 1984a; Dumond, 1964; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 ; Uorkman, 
1977; Workman and others, 1980 
Laguna and others, 1974; 
Workman, 1977 
Clark, 1984a; Laguna and 
others, 1974; Rainey and Ralph, 
1959; Ralph and Ackerman, 1961; 
Workman, 1977 
Kaufman and Hopkins, 1985; 
Rainey and Ralph, 1959; Ralph 
and Ackerman, 1961 
Laguna and others, 1978 
Clark, 1984a; Laguna and 
others, 1978; Rainey and Ralph, 
1959; Ralph -and Ackerman, 1961; 
Workman, 1977 
Dumond, 1969; Kaufman and 
Hopkins, 1985; Rainey and 
Ralph, 1959; Ralph and 
Ackerman. 1961 
Rainey and Ralph, 1959; Ralph 
and Ackerman. 1961 
Giddings, 1961; Ralph and 
Ackerman, 1961 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Lawn, 1975 
Kaufman and Hopkins, 1985; 
Stuckenrath and others, 1966 
Lawn, 1975 
Lawn, 1975 
Stuckenrath and others. 1966 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 

Lab Reference 

Kaufman and Hopkins. 1985; 
Stuckenrath and others, 1966 
Kaufman and Hopkins, 19p5; 
Stuckenrath and others, 1966 
Kaufman and Hopkins, 1985; 
Stuckenrath and others, 1966 
Stuckenrath and others, 1966 
Stuckenrath and others,  1966 
Stuckenrath and othprs, 1966 
Stuckenrath and others.  1966 
Stuckenrath and others.  1966 
Stuckenrath and others,  1966 
Stuckenrath and others, 1966 
Stuckenrath and others,  1966 
Stuckenrath and others,  1966 
Stuckenrath and o thers ,  1966 
Stuckenrath and others,  1966 
Stuckenrath and others,  1966 
Kaufman and Hopkins, 1985; 
Stuckenrath and others, 1966 
Turner and others, 1974 
Hopkins and others, 1981; Lawn, 
1975 
Hopkins and others, 1981; Lawn, 
1975 
Anderson, 1970a, 1970b; Lawn, 
1975; West, 1981 
Anderson. 1970a, 1970b; Lawn, 
1975 
Anderson, 1970a; Lawn, 1975 
Anderson, 1970a ; Lawn, 1975 
Anderson. 1970a; Lawn, 1975 
Lawn, 1975 
Hopkins and others,  1981; Lawn, 
1975 
Lawn, 1975 
Lawn, 1375 
Lawn, 1975 
Lawn, 1975 
Clark. 1982, 1984a; Stuckenrath 
and others, 1966 
Clark, 1992, 1934a Dumon, 1958; 
Stuckenrath and others, 1966 
Stuckenrath and others,  1966 
Clark, 1984a; Stuckenrath and 
others, 1966 
Clark. 1984a; Stuckenrath and 
others, 1966 
Clark, 1970, 1984a; Stuckenrath 
and others, 1966 
Clark, 1970, 1984a; Stuckenrath 
and others, 1966 
Clark, 1984a; Stuckenrath and 
others, 1966 
Clark, 1984a; Stuckenrath and 
others, 1966 
Clark, 1984a; Stuckenrath and 
others, 1966 
Clark, 1984a; Stuckenrath and 
others, 1966 



t a b  Reference 

C l a r k ,  1984a; S t u c k e n r a t h  a n d  
o t h e r s ,  1966 
C l a r k ,  1984a; S t u c k e n r a t h  and  
o t h e r s ,  1966 
C l a r k ,  1970, 1984a; S t u c k e n r a t h  
a n d  o t h e r s ,  1966 
Lawn, 1975 
Lawn, 1975 
Lawn, 1975 
Lawn, 1975 
Anderson ,  1970a; Lawn, 1975 
Lawn, 1975 
Anderson ,  1970a; Lawn, 1975 
Anderson ,  1970a ; Lawn, 1975 
Lawn, 1975 
Lawn, 1975 
Lawn, 1975; Hopkins a n d  o t h e r s ,  
1981 
Lawn, 1975; Hopkins and  o t h e r s ,  
1981 
Anderson ,  1970a, 1970b; Lawn, 
1975 
A i g n e r ,  1978; T u r n e r  and  
o t h e r s ,  1974 
Lawn, 1975 
Lawn, 1975 
Dumond, 1980; Laughl  i n ,  1975; 
Laugh1 i n  and  o t h e r s ,  1975 
Dumond, 1980; L a u g h l i n ,  1975; 
L a u g h l i n  and o t h e r s .  1975 
Dumond, 1980; L a u g h l i n ,  1975; 
Laughl i n  and  o t h e r s ,  1975 
Laughl i n ,  1975; Laughl i n  and 
o t h e r s ,  1975 
Dumond, 1980 
Dumond, 1980; L a u g h l i n ,  1975; 
Laughl i n  a n &  o t h e r s ,  1975 
Dumond, 1980; L a u g h l i n ,  1975; 
Laughl i n  a n d  o t h e r s ,  i975 
Anderson ,  1970a ; Lawn, 1975 
Lawn, 1975 
Lawn, 1975 
Anderson ,  1970a, 1970b; Lawn, 
1975 
Lawn, 1975 
A1 e x a n d e r ,  1969; Gal , 1982 
A l e x a n d e r ,  1969; G a l ,  1982 
Dumond, 1984; Lawn, 1973; 
McGhee, 1971 
Dumond, 1984; Lawn, 1973 
Dumond, 1984; Lawn, 1973 
Kaufman and Hopkins ,  1985; 
Lawn, 1971 
Lawn, 1973 
Dumond, 1984; Lawn, 1973 
Anderson ,  1970a 
Fishman and  o t h e r s ,  1977; 
Kaufman and  Hopkins ,  1985 
Lawn, 1974 
Lawn, 1974 

Lab Reference 

Holmes, 1973; Lawn, 1974; West, 
1981 
Laughl i n ,  1975; Laughl  i a n d  
o t h e r s ,  1975; Lawn, 197 1 
Laughl i n ,  1975; Laughl  i n  a n d  
o t h e r s ,  1975; Lawn, 1974 
Laughl i n ,  1975; Laughl  i n  a n d  
o t h e r s ,  1975; Lawn, 1974 
Hopkins a n d  o t h e r s ,  1981 
Gal, 1982; Lawn, 1955 
Gal ,  1982; Lawn, 1975 
G a l ,  1982; Lawn, 1975 
Lawn, 1975 
Gal, 1982; Lawn, 1975 
Lawn, 1975 
G a l ,  1982; Lawn, 1975 
Gal ,  1982; Lawn, 1975 

PIC - Packard 

Lab R e f e r e n c e  

Kowalsk i ,  1965; PCwC, 1975b 
Kowal s k i  , 1965 ; PCwC, 1975 b 
Kowal s k i ,  1965 ; PCw4, 1975b 
Hopkins a n d  o t h e r s ,  1981; 
Kowal s k i ,  1965; Pew&, 1975b 
Kowal ski , 1965; Pew&, 197Sb 
Kowalski a n d  S h r o d t ,  1966; 
Pew&, 1975b 
Kowalski and S h r o d t ,  1966; 
Pew&, 1975b 
Kowalski and  S h r o d t ,  1966 
Kowalski and' S h r o d t ,  1966; 
PCwb, 1975b 

Q1 - Quaternary I s o t o p e  taboratory 
U n i v e r s i t y  o f  Washing ton  

Lab R e f e r e n c e  

G u t h r i c ,  1995 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
G u t h r i e ,  1985 
Morl a n  and  Cinq-Mars,  1982; 
P o r t e r ,  1986 
P o r t e r ,  1986 
Hami 1 t o n  a n d  B r u b a k e r ,  1983 
Ten B r i n k ,  1983 
Ten B r i n k ,  1983 
Hamil t o n ,  1982; Ten B r i n k ,  1983 
Hamil ton ,  1982; P o r t e r  and  
o t h e r s ,  1983; Ten B r i n k ,  1983 



Lab Referer ce Lab Reference 

Ten Br ink,  1983 
Ten Brink, 1983 
Ten Brink, 1983 
Hami 1 t on  and Brubaker , 1983 
Hamil ton and Brubaker, 1983 
Hami 1 ton and Bruba ker , 1983 
Hami 1 t on  and Brubaker , 1983 
Hami 1 ton  and Brubaker , 1983 
Hamil ton  and Brubaker, 1983 
Hami 1 ton  and Brubaker , 1983 
Hamil ton  and Brubaker, 1983 
Hami 1 ton  and Bruba ker , 1983 
Hamilton and Brubaker, 1983 
Hami 1 t o n  and Bruba ker , 1983 
Hamilton and Brubaker, 1983 
Hami 1 ton  and Brubaker , 1983 
Hami 1 ton  and Bruba ker, 1983 
Hamil t on  and Brubaker, 1983 
Hamil ton and Bruba ker, 1983 
Hamil ton  and Bruba ker, 1983 
Hami 1 ton  and Bruba ker  , 1983 
Mann, 1986 
Kaufman and Hopkins, 1985 

R1 - Radiocarbon Ltd. 

Lab Reference 

XI-402 Guthrie, 1985; Tucek, 1977 
R1-739 Holmes, 1982 

S - Universi ty o f  Saskatchewan, Canada 

Lab Reference 

Ruther ford and others, 1973 
Ruther ford m d  o t l ~ e r s ,  1973 
Ruther ford and others, 1973 
Clark, 1973; Holmes, 1982; 
Ruther ford and others, 1975 
Clark, 1973, 1984b; Holmes, 
1982; Rl i ther fsrd and others, 
1975 
Clark, 1973, 1984b; Holmes, 
1982; Ruther ford and others, 
1975 
Clark, 1973; Holmes. 1982; 
Ruther ford and others, 1975 
Ruther ford and others, 1979 
Ruther ford and others, 1981 
Rutherford and others, 1981 
Clark, 1984b; Rutherford and 
others, 1979 
Clark, 1984a; Reger. 1977; 
Ruther f o r d  and others, 1981 
Clark, 1984a; Reger, 1977; 
Ruther ford and others, 1981 
Clark, 1984a; Rutherford and 
others, 1981; Workman, 1977; 
Workman and others, 1980 

S-1043 Clark, 1984a; Ruther ford and 
others, 1979; Workman, 1977; 
Workman and others, 1989 

S-1054 Clark, 1984a; Rutherford and 
others, 1981; Workman, 1977; 
Workman and others, 1980 

S- 1055 Rutherford and others,  1981; 
Workman, 1977 

5- 1062 Clark, 1984a; Ruther ford and 
others, 1981; Workman, 1977; 
Workman and others, 1980 

S-1063 Clark, 1984a ; Ruther ford and 
others, 1981; Workman, 1977; 
Workman and others, 1980 

5-1418 Clark, 1982, 1984a; Ruther ford 
and others, 1981 

S-1419 Clark, 1982, 1984a; Rutherford 
and others, 1981 

SHELL 

Lab Reference 

SHELL-6713-a Gal , 1982; Humphrey, 1970 

S I  - hi thsonian I n s t i t u t i o n  

Lab Reference 

Long, 1965 
Anderson. 1984; Campbell , 1961 ; 
Clark, 1972; Gal, 1982; 
Hamilton, 1980a; Long, 1965; 
Shinkwin, 1964; West, 1981 
Holrnes and others, 1968; 
Kr ins ley,  1965; Long, 1965 
Kr ins ley,  1965; Long, 1965 
Guthrie, 1985; Miel  ke and Long, 
1969; PCwC, 1975a, 1975b; West, 
1951 
Guthrie. 1985;Harinyton, 1978; 
Miel  ke and Long, 1969; PCwC, 
1975a, 1975b 
Guthrie, 1985; Harington, 1978; 
PCw4, 1975a, 1975b; West, 1981 
Guthrie, 1985; Harington, 1978, 
1980b; Miel ke and Long, 1969; 
PCwC, 1975a, 1975b 
Miel ke and Long, 1969; P e w & ,  
1975b 
Guthrie, 1985; Hopkins and 
others, 1981; P4wC. 1975a, 
1975b; Stuckenrath and Mie l  ke, 
1970; West, 1981 
Guthrie, 1985; Harington, 1978; 
PCwb, 1975a, 1975b; Stuckenrath 
and Mie l  ke , 1970 



t a b  
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Reference 

Harington, 1978; PbwC. 1975a, 
1975b; Stuckenrath and Miel ke, 
1970 

' ~ a i i n ~ t o n ,  1980b; PCwb, 1975a, 
1975b; Stuckenrath and Mielke, 
1970; West, 1981 
Ager, 1972; Pew&, 1975b; 
Reeburgh and Young, 1976; 
Stuckenrath and Miel ke, 1973; 
West, 1981 
Ager, 1972; PCwd, 1975b; 
Reeburgh and Young, 1976; 
Stuckenrath and Miel ke, 1973 
Ager, 1972; Pew&, 1975b; 
Reeburgh and Young, 1976; 
Stuckenrath and Miel ke, 1973 
Gal, 1982; Stuckenrath and 
Mielke, 1973 
Bonnichsen, 1979; Guthrie, 
1985; PCwC, 1975a, 1975b; 
Stuckenrath and  Miel ke, 1973 
Bonnichsen, 1979; Guthrie, 
1985; Pew&, 1975a, 1975b; 
Stuckenrath and Miel ke, 1973; 
West, 1981 
Bonnichsen, 1979; Pkw.4, 1975a, 
t975b; Stuckenrath and Miel ke, 
1973; West, 1981 
Eonnichsen, 1979; Guthrie, 
1985; Pew&, 1975a, 1975b; 
Stuckenrath and Miel ke, 1973 
Bonnichsen, 1979; PCwC, 1975a, 
1975b; Stuckenrath and Miel ke, 
1973; West, 1981 
Bonnichsen, 1979; Guthrie, 
1985; PCwb, 1975a, 1975b; 
Stuckenrath-and Miel ke, 1973 
Bonnichsen, 1979; Guthrie, 
1985; P&wb, 1975a, 1975b; 
Stuckenrath and Miel ke, 1973 
Bonnichsen, 1979; Guthrie, 
1985; P4w4, 19759, 1975b; 
Stuckenrath and  Miel key 1973 
Bonnichsen, 1979; Guthrie, 
1985; PCwC, 1975a, 1975b; 
Stuckenrath and Miel ke, 1973 
Bonnichsen, 1979; Guthrie, 
1985; Harington, 1978; PCwe,  
1975a, 1975b; Stuckenrath and 
Mielke, 1973 
Bonnichesen, 1979; Guthrie, 
1985 ; PCw&, 1975a ; Stuc kenra t h  
and  Miel ke, 1973; West, 1981 
Guthrie, 1985; Stuckenrath and 
Miel ke, 1973 
Stuckenrath and Miel ke, 1973 
Stuckenrath and Miel ke, 1973 
Stuckenrath and Miel ke, 1973 
Stuckenrath and Mielke, 1973 
Stuckenrath and Miel ke, 1973 

Reference 

Stuckenrath and Miel ke, 1973 
Stuckenrath and Miel ke, 1'973 
Stuckenrath and Miel ke, 1973 
McCartney, 1974; Stuckenrath 
and Mielke, 1973 
McCartney, 1974; Stuckenrath 
and Miel ke, 1973 
McCartney, 1974; Stuc kenra t h  
and Miel ke, 1973 
McCartney, 1974; Stuckenrath 
and Mielke, 1973 
McCartney, 1974 ; Stuc kenra t h  
and Mielke, 1973 
McCartney, 1974; Stuckenrath 
and Miel ke, 1973 
Stuckenrath and Hie1 ke, 1973; 
Turner and Turner, 1974 
Turner and Turner, 1974 
Stuckenrath and Miel ke, 1973; 
Turner, 1982; Turner and 
Turner, 1974 
Stuckenrath and Miel ke, 1973; 
Turner and Turner, 1974 
Dixon, 1975; Gal, 1982; 
Stuckenrath and  Miel ke, 1973 
Dixon, 1975; Gal, 1982; 
Hamil ton,  1979b; Stuckenrath 
and Miel ke, 1973 
Brown and Kreig, 1983; Dixon, 
1975; 1976; Dumond, 1980; Gal, 
1982; Hamil ton, 1979b; 
Stuckenrath and Miel ke, 1973; 
West, 1981 
Dixon, 1975: Gal, 1982; 
Hami 1 tan, 1979b ; Stuckenra t h  
and Miel ke, 1973 
Dumond, 1980 
Denton and Karlen, 1977; 
Hamil ton and Thorson, 1983 ; 
Stuckenrath and Miel ke, 1973 
Hamilton, n.d, 
Hami: t o n ,  n.d.  
Dixon, 1976; Hamil ton, 19795 
Dixon, 1976; Hamilton, 1979b 
Powers and Hami 1 t o n ,  1978; 
Thorson and Hamil t o n ,  1977 
Hamil ton and Porter, 1975; 
Hamilton, n.d. 
Dixon, 1976; Dumond, 1980; 
Guthrie, 1985; Haynes, 1982; 
Irving, 1974; Powers and 
Hamil ton, 1978, Thorson and 
Hamilton, 1977; West, 1981 
Dumond and others, 1976 
Dumond and others, 1976 
Dumond and others, 1976 
Dumond and others, 1976 . 
Dumond, 1984; Dumond and 
others, 1976 
Durnond and others, 1976 



Lab Reference Lab Reference 

Dumnd arid o the r s ,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976 
Dumond and o the r s ,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976 
Hamilton. 1980b. 1982; Porter  
and o t h e i s ,  1983; ~chweger  , 
1982 
Hamil ton. 1980b. 1982; Porter  
and o the r s ,  1983; ~chwege r ,  
1982 
Hamilton, 1980b, 1982; Por te r  
and o the r s ,  1983; Schweger, 
1982 
Hamil ton,  1980b, 1982; Hamil ton 
and Por te r ,  1975 
Hamil ton, 1980b; Schweger, 1982 
Hamil ton, 1980b, 1982; Por te r  
and o the r s ,  1983; Schweger, 
1982 
Hamil ton, 1980b, 1982; Por te r  
and o the r s ,  1983; Schweger, 
1982 
Hamil ton,  1980b, 1982; 
Hamil ton and Po r t e r ,  1975; 
Por te r  and o the r s ,  1983; 
Schweger, 1982 
Thorson and Hamil ton ,  1977 
Thorson and Hamil ton,  1977 
Thorson and Hamil ton,  1977 
Thorson and Hamil ton ,  1977 
Thorson and _Hami 1 ton,  1977 
Thorson and Hamil ton ,  1977 
Powers and Hamil ton,  1978; 
Thorson and Hamil ton,  1977 
Thorson and Hamil ton,  1977 
Fowers and Hami 1 ton,  1978; 
Thorson and Hami 1 ton,  1977 
Thorson and Hamil ton,  1977 
Thorson and Hamil ton,  1977 
Thorson and Hamil ton ,  1977 
Detterman , 1986; Dumond , 1980, 
1984; Dumond and o t h e r s ,  1976; 
Irving,  1976; West, 1981 
Detterman, 1986; Dumond, 1980, 
1984; Dumond and o the r s ,  1976; 
I rv ing ,  1976; West, 1981 
Dumond, 1980, 1984; Dumond and 
o the r s ,  1976; Irving,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976; Henn, 1977; 
I rv ing ,  1976; West, 1981 
Dumond, 1984; Dumond and 
o thers ,  1976 
Oumond and o the r s ,  1976 

Dumond and o the r s ,  1976 
Dumond, 1984; Dumond and 
o the r s ,  1976 
Dumond and o the r s ,  1976: Henn, 
1977 
Dumond and o the r s ,  1976; Henn, 
1977 
Dumond and o the r s ,  1976 
Ackerman and o the r s ,  1979; 
Mann, 1986 
Ackerman and o thers .  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o t h e r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o t h e r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o the r s ,  1979 
Ackerman and o t h e r s ,  1979 
Thorson and .Hami 1 ton,  1977 
Gal, 1982; Stanford, i976 
Gal, 1982; Stanford,  1976 
Gal, 1982; Stanford,  1976 
Gal, 1982; Stanford,  1976 
Gal, 1982; Stanford,  1976 
Irving,  1976 
Irving,  1976 
Irving,  1976 
Schweger, 1981; West, 1975 
Schweger, 1981; West, 1975 
I rv ing ,  1976 
Irving,  1976 
Irving,  1976 
Irving,  1976; Laughlin, 1975; 
Laughl in and o the r s ,  1975 
Irving,  1976; Laughlin, 1975; 
Laughl i n  and o t h e r s ,  1975 
I rv ing?  1976; Laughlin, 1975; 
Laughl in and o the r s ,  1975 
Irving,  1976; Laughl i n ,  1975; 
Laughl in and o t h e r s ,  1975 
Irving,  1976; Laughl i n ,  1975; 
Laughl in  and o the r s ,  1975 
I rv ing ,  1976; Laughlin, 1975; 
Laughl in  and o t h e r s ,  1975 



Lab 

$1-2181 

SI-2182 
5:-2183 
SI-2328 

SI-2329 

TI-2331 
>i-2332 
SI-2333 
SI-2382 

"7-2492 

51-2493 
S!-2494 

51-2551 

51-2552 

$1-2640 

SI-2641 

SI-2642 

51-2643 

SI-2644 

51-2645 

51-2646 

$1-2649 

51-2650 

51-2880 

51-3776 

SI-3777 
$1-3778 

51-3787 
51-3788 
$1-3789 
SI-4233 

Reference 

I r v i ng ,  1976; Laughlin, 1975; 
Laugh1 i n  and others, 1975 
I r v i ng ,  1976 
I r v i ng ,  1976 
Thorson and Hamil ton, 1977; 
West, 1981 
Dumond, 1980; Powers and 
Hamilton, 1978; Thorson and 
Hami 1 ton, 1977 
Thorson and Hamil ton, 1977 
Thorson and Hamilton, 1977 
Thorson and Hami 1 ton, 1977 
Bryan, 1978; Dumond, 1980; Gal, 
1982 ; Hamil ton, 1979b ; Haynes , 
1978, 1982; Morland, 1977; 
Morlan and Cinq-Mars, 1982 
Detterman, 1986; Dumond, 1980, 
1984; Dumond and others,  1976; 
Henn, 1977; West, 1981 
Dumond and others, 1976 
Dumond, 1984; Dumond and 
others, 1976; Henn, 1977; West, 
1981 
Dumond and others, 1976; Henn, 
1977 
Dumond and others, 1976; Henn, 
1977 
Dumond, 1984; Dumond and 
others, 1976; Henn, 1977; West, 
1981 
Detterman, 1986; Dumond, 1980, 
1984; Dumond and others, 1976; 
Henn, 1977; West, 1981 
Dumond and others, 1976; Henn, 
1977 
Dumond, 1984; Dumond and 
others, 197G; Henn, 1977; West, 
19Bi 
Dumond and others, 1976; Henn, 
1977 
Dumond and others, 1976; Henn, 
1977 
Dumond and others,  1976; Henn, 
1977 
Dumond and others, 1976; Henn, 
1977 
Oumond and others,  1976; Henn, 
1977 
Dumond , 1980 ; Haynes , 1982 ; 
Powers and Hamil ton, 1978; 
Thorson and Hamil ton, 1977 
Dumond, 1980; West, 1981; 
Workman, 1980 
Workman, 1980 
Dumond, 1980; West, 1981; 
Workman, 1980 
Workman, 1980 
Workman, 1980 
Workman, 1980 
Ager, 1983 

Lab Reference 

SI-4234 Ager, 1983 
SI-4352 West, 1981 
Sf-4354 West, 1981 
51-4499 Ager, 1983 
SI-4500 Ager, 1983 
SI-4501 Ager, 1983 

SH - Mobil Oil Corporation 

Lab Reference 

SM-915 
SM- 91 6 
SM-917 
SM-918 
SM- 919-a 
SM- 91 9- b 
SM- 920 
SM- 921 
SM-922 
SM-923 
SM- 924 
SM- 925 
SM- 92 6 

Gal, 1982 
Gal, 1982; Shinkwin, 1964 
Gal, 1982; Shinkwln, 1964 
Gal, 1982; Shinkwin, 1964 
Gal, 1982; Shinkwin, 1964 
Gal, 1982; Shinkwin, 1964 
Gal, 1982; Shinkwin, 1964 
Gal, 1982 
Gal, 1982 
Gal, 1982 
Gal, 1982 
Gal, 1982; Shinkwin, 1964 
Gal, 1982 

SNU - Southern Methodist U n i v e r s i t y  

Lab Reference 

SMU-620 Weber and others, 1981 
SMU-621 Weber and others, 1981 
SMU-640 Hamil ton  and Bischof f ,  1984; 

Weber and others, 1981 

S t  - Stockholm, Sweeden 

Lab Reference 

St-1631 Guthrie, 1985; PCwC, 1975a, 
1975b; West, 1981 

St-1632 Brown and Kreig, 1983; Guthrie, 
1985; Harington, 1978; Hopkins 
and others,  1976; PCwC, 1965a, 
1975a, 1975b 

St-1633 Brown and Kreig, 1983; Guthrie, 
1985; Harington, 1978; PCwC, 
1965a, 1975a, 1975b; West, 1981 

St-1721 Brown and Kreig, 1983; Guthrie, 
1985; Harington, 1978; Pew&, , 

1965a, 1975a, 1975b 

f - Trondheim, Norway 

Lab 

T-303 

Reference 

Holmes and Foster, 1968 



TAn - Texas A & I4 Un ive rs i t y  

La 3 Reference 

TAM- 2 I Noakes and others, 1964 

Tk - Tokyo Radiocarbon Laboratory, Japan 

Lab Reference 

f 1,- 124 Okada and Okada, 1974a, 1974b, 
1974c, 1976 

'4-175 Okada and Okada, 1974a, 1974b, 
1974c, 1976 

Tx - Un ive rs i t y  o f  Texas 

l a b  Reference 

:.ah Reference 

TA-2 St ipp  and others, 1962 
Tx-157 PCw4, 197Sb 
Tx-158-a Pew&, 1975b 
Tx-158-b Ptw4, 1975b 
Tx-159 Pew&, 1975b 
ix-160 PCwC, 1975b 
Tx-220 Brown, 1965; Pearson and 

others, 1965; Wil l iams and 
Carter, 1984 

;A-4047 Hopkins, 1982 

ilLU - Un ive rs i t y  o f  Cal i f o rn ia ,  Los Angeles 

tab Reference 

UCLA- 1858 Hami 1 ton  and Thorson , 1983 ; 
Hopkins and others, 1981; PCwe 
and Reger, 1983b; Schweger, 
1981; West, 1975, 1980 

UCL4-1859 Hamil ton and Thorson, 1963; 
PCwC and Reger, 1983b; 
Schweger, 1981 ; West, 1975, 
1980 

UCLA-1875-a Brandau and Noakes, 1981 

UGa - Un ive rs i t y  o f  Geargia 

USM - U.S. Geological Survey, k n l o  Park 

Lab Reference 

Lab Reference 

UGa-253 Noakes and Brandau, 1974; West. 
1975 

UGa-519 Brandau and Noakes, 1978 
UGa-527 Brandau and Noakes. 1978; West, 

1975 
UGa-529 Brandau and Noakes, 1978 
UGa-530 Brandau and Noakes, 1978 
UGa-531 Brandau and Noakes, 1978 
Uba-572 Brandau and Noakes, 1978; 

Dumond, 1980; Pew4 and Reger, 
1983b; Schweger, 1981; West, 
1975, 1980 

UGa-914 Brandau and Noakes, 1978 
UGa-915 Brandau and Noakes, 1978 

Brandau and Noakes, 1978; PCwd 
and Reger; Schweger , 1981;- 
West, 1975 
West, 1981 ; PCwC and Reger, 
1983b 
West, 1981 
Brandau and Noakes, 1978 
Brandau and Noakes, 1978 
Brandau and Noakes, 1978 
Clark, 1984a 
Ct  ark, 1984a; Workman, 1977, 
1980; Workman and others, 1980 
Clark, 1984a; Workman, 1977, 
1980; Workman and others, 1980 
Clark, 1984a; Workman, 1977, 
1980; Workman and others, 1980 
Clark, 1984a; Workman, 1977, 
1980; Workman and others. 1980 
Clark, 1984a; Workman, 1977, 
1980; Workman and others, 1980 
Clark, 1984a; Workman, 1977, 
1980; Workman and others, 1980 
Clark, 1984a 
Clark, 1984a 
Gal, 1982; Lobdell, 1981 
Shaw, 1982 

Hamil ton  and others, 1983; 
Robinson and Trimble, 1981 
Hamil ton and others, 1983; 
Robinsofl and Trinble, 1981 
Robinson, 1977 
Robinson, 1977 
Hamil ton, 1979a 
Hamil ton, 1979b; Robinson, 1977 
Hamil ton, 1979b; Robinson and 
Trimbl e, 1981 
Hamil ton, 1979b; Robinson, 1977 
Brown and Krei  1983; 
Hamil ton, 1380% Robinson and 
Trimble, 1981 
Hamilton, 1979b; Por ter  and 
others, 1983; Robinson and 
Trimble, 1981 
Dupre, 1978; Robinson and 
Trimbl e, 1983 
Duprb. 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Robinson and 
Trimble, 1983 
Duprb, 1978; Robinson and 
Trimble, 1983 
DuprC. 1978; Robinson and 
Trimble, 1983 



Lab 

USGS-108 
USGS- 126 

USGS-132 

USGS- 154 

USGS- 158 
USGS-159 
USGS-161 

USGS- 162 

USGS- 163 

USGS- 166 

USGS- 167 

USGS- 174 
USGS-175 
USGS-176 
USGS-183 
USGS-184 
USGS-185 
USGS-186 
USGS-187 
USES-188 

USGS- 192 

Reference 

Robinson and Trimble, 1981 
Robinson, 1977 
Hamil ton and others, 1983; 
Robinson and Trimble, 1981 
Hami 1 ton and others, 1983; 
Robinson and Trimble, 1981 
Hamil ton and others, 1983; 
Robinson and Trimble, 1981 
Hamilton and others, 1983; 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Bartsch-Wink1 er and others, 
1983; Robinson and Trirnble, 
1981 
Bartsch-Winkler and others, 
1983; Robinson and Trimble, 
1981 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982; 
Robinson and Trimble, 1981 
Bartsch-Winkler and others, 
1983; Robinson and Trimble, 
1981 
Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1981 
Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1981 
Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Hamil ton, 1982; Por ter  and 
others, 1983; Robinson and 
Trimble, 1981 
Hamil ton, 1979b; Robinson and 
Trimble, 1981 
Hamil ton, 1979b; Robinson and 
Trimble, 1981 
Hamil ton, 1979b; Robinson and 
Trimble, 1981 
Haai l ton, 1979b; Rzbinson and 
Trimble, 1981 
Hdrnil ton, 1979b; Robinson and 
Trimble, 1981 
Hamilton, 1979b; Robinson and 
Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Nelson, 1978; Robinson and 
Trimble, 1981 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982; 
Nelson, 1978; Robinson and 
Trimble, 1981 

Lab 

v .  

Reference 

Robinson and Trimble, 1981 
Robinson and Trimble, 198l.' 
Robinson and Trimble, 1981 
Robinson and Tribmle, 1981 
Robinson and Trimble, 1981 
Hopkins and Robinson, 1979; 
Hopkins and others,  1982; 
Robinson and Trimble, 1981 
Dupr4, 1978; Robinson and 
Trimble, 1983 
Duprb, 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Hopkins, 1982; 
Robinson and Trimble, 1983 
Dupre, 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Robinson and 
Trimble. 1983 
Hamil ton and others,  1983; 
Robinson and Trimble, 1981 
Duprh, 1978; Robinson and 
Trimble, 1983 
DuprC, 1978; Robinson and 
Trimble, 1983 
Bartsch-Winkler and others, 
1983; Robinson and Trimbl e, 
1981 
Robinson and Trimble, 1981 
Hopkins, 1982; Hopkins and 
others, 1982; Robinson and 
Trimble, 1981 
Hamil ton, 1979b 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1981 
Robinson and Trimble, 1983 
Ager and Sims, 1981b; Hamil ton 
and Thorson, 1983; Robinson and 
Trimble, 1983 
Bartsch-Winkler and others. 
1983 
Bartsch-Winkler and others, 
1983; Ovenshine and others, 
1976 
Hamil ton and others, 1983; 
Robinson and Trimble, 1981 
Ager and Sims, 1981a; Robinson 
and Trimble, 1983 
Ager amd Sims, 1981a; Robinson 
and Trimble, 1983 
Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1983 
Robinson and Trimble, 1983; 
Robinson and Trimble, 1983 
Robinson and Trimble, 1983; 
Robinson and Trimble, 1983 



Lab Reference 

Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1983 
Kaufman and Hopkins, 1985; 
Robinson and Trimble, 1983 
Robinson and Trimble, 1983 
Carter and Robinson, 1981 
Robinson and Trimble, 1981 
Hamil ton, 1979a; Robinson and 
Trimble, 1981 
Carter and Robinson, 1978; 
Robinson and Trimble, 1983 
Carter and Robinson, 1978; 
Robinson and Trimble, 1983 
Carter and Galloway, 1979; 
Carter and Robinson, 1978; 
Robinson and Trimble, 1983 
Carter and Robinson, 1978; 
Robinson and Trimble, 1983 
Hamil ton, 1980b; Robinson and 
Trimble, 1981 
Harnil ton, 1980b; Robinson and 
Trimbl e, 1981 
Hamilton, 1980b, 1982; Por te r  
and others, 1983; Robinson and 
Trimble, 1981 
Hamil ton, 1980b 
Hamilton, 1979a 
Hami l ton, 1979a 
Robinson and Trimble, 1983 
Carter and Gal loway, 1979; 
Robinson and Trimble, 1983 
Robinson and Trimble, 1983; 
Robinson and Trimble, 1983 
Carter and Galloway, 1979 
Robinson and Trimble, 1983 
Roblnson and Trimble, 1983 
Hamil ton an4 Brubaker, 1983 
Hamil t on  and Srubaker, 1983 
Hamil ton and Brubaker, 1983 
Hamil ton and Brubaker, 1983 
Hamil ton and Brubaker, 1983 
Hamil ton  and Bruba ker. 1583 
Workman, 1981 
Gal, 1982; Workman, 1981 
Gal, 1982; Workman, 1981 
Gal. 1982; Workman, 1981 
Hopkins and others, 1981; 
Hopkins and Robinson, 1979; 
Wil l iams, 1983a 
Hopkins and others, 1981; 
Hopkins and Robinson, 1979; 
Wil l iams, 1983a 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982 
Hopkins and others. 1981 
Hopkins and Robinson. 1979 

Lab 

USGS-608 
USGS-624 
USGS-628 
USGS-630 
USGS-631 
USGS-632 
USGS- 638 
USGS-639 
USGS-655 

USGS-923 
USGS-924 
USGS-927 
USGS-985 
USGS-986 
USGS-987 
USGS-988 
USGS- 1029 
USGS-1034 

Reference 

Hopkins and Robinson, 1979; 
Hopkins and others, 1982;,,. 
Williams, 1983a 
Hopkins and Robinson, 1179; 
Hopkins and others, 1982 
Hopkins and others, 1982 
Hopkins and others, 1982 
Hopkins and others, 1982 
Hopkins and Robinson, 1979; 
Hopkins and others, 1982; 
Will iams, 1983a 
Gal, 1982 
Carter, 1983 
Nelson, 1982 
Carter and Galloway, 1982 
Carter and Galloway, 1982 
Robinson and Trimble, 1983 
Hopklns and others, 1982 
E l l i o t  and others, 1981 
Hami 1 ton, 1982; Por ter  and 
others, 1983; Ten Brink, 1983 
Hamil ton, 1982; Por ter  and 
others, 1983; Ten Brink, 1983 
Brigham, 1985; Carter and 
Gal l oway, 1982 
Carter and Robinson, 1981 
Hopkins and others, 1982 
Hopkins and others, 1982 
Hamil ton, 1980a; Por te r  and 
others, 1983 
Hamil ton, 1980a; Por ter  and 
others, 1983 
Hamil ton, 1980a 
Hamilton. l%Oa 
Nelson, 1982 
Nelson, 1982 
Nelson, 1982 
Hopkins and others, 1982 
Robinson and Trimble, 1983 
Carter, 1983 
Carter. 1953 
Carter, 1983 
Carter, 1983 
Hopkins and Robinson, 1981 
Hopkins and Robinson, 1981 
Hopkins and Robinson, 1981 
Hopkins and others, 1981; 
Hopkins and Robinson, 1981 
Hopkins and others, 1981; 
Hopkins and Robinson, 1981; 
Nelson, 1982 
Molnina, 1986 
Molnina, 1986 
Molnina. 1986 
Hamil ton and others. 1983 
Hamil ton and others, 1983 
Hamil ton and others, 1983 
Hami l ton and others. 1983 
Carter, 1983 
Wil l iams and Carter, 1984 



Lab 

USGS-1154 
USGS-1163 
USGS-1164 
l'<CT..1165 

..,,-1181 
4 ~ ~ 5 - 1 2 2 6  
USGS-1227 
USGS-1253 
USGS-1267 
USGS-1268 
USGS-1269 
USGS-1271 
USGS- 1326 
1ISGS-1327 
~365-1328 
USL~S-1329 
USGS- 1331 

USGS-1336 
USGS-1376 
USGS- 1377 

Reference 

Williams and Car te r ,  1984 
Carter  and Galloway, 1984; 

, Hopkins, 1982 
' Hami 1 ton, 1982 ; Hami 1 ton and 

Brubaker, 1983; Porter  and 
o the r s ,  1983 
Hami 1 ton,  1982 ; Harni 1 ton and 
Brubaker, 1983; Por te r  and 
o the r s ,  1983 
Hamil ton, 1982; Hamil ton and 
Bruba ker,  1983 
Weber, 1986; Weber and Ager, 
1984 
Car te r ,  1983 
Hopkins and o the r s ,  1982 
Hopkins and o the r s ,  1982 
Hopkins and o the r s ,  1982 
Hopkins and o the r s ,  1982 
Mol nina, 1986 
Molnina, 1986 
Hamilton and Bischoff,  1984 
Nelson, 1982 
Nelson, 1982 
Nelson, 1982 
Nelson, 1982 
Hopkins and o the r s ,  1982 
Hopkins and o the r s .  1982 
Hopkins and o the r s ,  1982 
Hopkins and o the r s ,  1982 
Brigham, 1985; Hopkins and 
o the r s ,  1982 
Brigham, 1985 
Car te r ,  1983 
Car te r ,  1983 
Car te r ,  1983 
Brigham, 1985 
Brigham, 1945 
Brigham, 1985 
Brigham, 1985 
Carter .  1983 
Rrigham, 1985 
Brigham, 1985 
Bartsch-Winkler and Schmol: , 
1984a 
Bartsch-Winkler and Schmoll , 
1984a 
Bartsch-Winkler and Schmoll, 
1984a 
Bartsch-Winkler and Schmot 1 ,  
1984a 
Bartsch-Winkler and Schmoll , 
1984a 
Williams, 1986; Williams and 
Galloway, 1986 
Williams. 1986; Williams and 
Gal loway. 1986 

W - University of Washington 

Lab Reference 

UW-16 
UW- 18 
UW-21 

UW- 70 

UW- 71 

Derksen, 1976; Dorn and d t h e r s ,  
1962 
Derksen, 1976; Dorn and o t h e r s ,  
1962 
Dorn and o t h e r s ,  1962 
Dorn and o t h e r s ,  1962 
Derksen, 1976; Dorn and o t h e r s ,  
1962 
Fai rha l l  and o the r s ,  1976; 
Por te r ,  1967 
Fai rha l l  and o t h e r s ,  1976; 
Por te r ,  1967 
Fairhal l  and o t h e r s ,  1976; 
Por te r ,  1967 
Fai rha l l  and a t h e r r ,  1976; 
Por te r ,  1967 
Hamil ton and Bruba ker , 1983 ; 
Hamilton and Por te r .  1975 
Fairhal l  and o the r s ,  1976 
Fai rha l l  and o the r s ,  1976 
Fai rha l l  and o the r s ,  1976 

W - U.S. Geological Survey, Reston 

Lab Reference 

Suess, 1954 
Pew&, 1975a; Suess, 1954; 
Thorson and Hamil ton, 1979; 
Wahrhaftig, 1958 
Suess, 1954 
Suess, 1954 . 
Hami 1 ton and Thorson , 1983 ; 
Karlstrom, 1964; Suess, 1954 
Hamilton and Thorson, 1983; 
Karl strom, 1964; Suess, 1954 
Karlstrom, 1964; Reger and 
Updike, 1983; Suess, 1954 
Hamil ton and Thorson, 1983; 
Karlstrom, 1964 
Karlstrom, 1961; 1964 
Pew&, 1965a, 1975a. 1975b; P&wC 
and Reger, 1983b; Rubin a n d  
Suess, 1955 
Kaufman and Hopkins. 1985 
Hopkins, 1963; Kaufman and 
Hopkins. 1985; Rubin and 
A1 exander , 1958, 1960 
Rubin and Suess, 1956 
Hamil ton and Thorson. 1983; 
Karlstrom 1964; Rubin and 
Suess. 1956 
Hamil  ton and Thorson , 1983; 
Rubfn and Suess, 1956; Williams 
and Gal loway, 1986 
Rubin and Suess, 1956 
Anderson, 1970a ; Dumond , 1984 ; 
Rubin and Suess, 1956 



I* *, 

J -  

Lab 

W-299 

W-306 

1-307 

Reference 

Karlstrom, 1964; Rubin and 
Suess, 1956 
Rubin and Alexander, 1958; 
Wi l l iams and Galloway, 1986 
Hamil ton and Thorson, 1983; 
Rubin and Alexander, 1958; 
Wil l iams and Gal loway, 1986 
Karlstrom, 1964; Reger and 
Updi ken 1983 
Hamil ton and Thorson, 1983 ; 
Karlstrom, 1964; Rubin and 
Alexander, 58; Reger and 
Updi ke, 1983 
Rubin and Alexander. 1958 
Hamil ton and Thorson, 1983; 
Rubin and Alexander, 1958; 
Wil l iams and Gal loway, 1986 
Hamil ton and Thorson, 1983; 
Karlstrom, 1964; Reger and 
Updike, 1983; Rubin and 
Alexander, 1958 
Fernald, 1964; Rubin and 
A1 exander , 1958 
P la fker  and others, 1982; Rubin 
and Alexander, 1958 
Goldthwai t and others.  1963; 
Mann and Ugol i n i ,  1985; Rubin 
and Alexander, 1958 
Hamil ton and Thorson, 1983; 
Rubin and Alexander, 1958 
P la fker  and M i l l e r ,  1957; 
P la fker  and others, 1982; Rubin 
and Alexander, 1958 
Rubin and Alexander, 1958 
Hamil ton and Thorson , 1983 ; 
Rubin and Alexander, 1958; 
H i l l  jams and Galloway, 1986 
Rubin and Al ixander, 1958; 
Wi l l iams and Gal loway, 1986 
Brigham, 1985; Brown, 1965 ; 
Coul ter  and others, 1960; 
OISull ivan, 1961; Rubin and 
Alexander. 1958; W i l l  iams and 
Carter,  1984 
Rubin and Alexander, 1958 
Hami 1 ton  and Thorson , 1983 ; 
Karlstrom, 1964; Reger and 
Updike, 1983; Rubin and 
A1 exander, 1958 
Fernald, 1964; Reger and 
Updike, 1983; Rubin and 
A1 exander , 1958 
Connor, 1983; Hamil ton  and 
Thorson, 1983; Rubin and 
A1 exander. 1958 

Lab 

61-431 

Reference 

Kar l  strom, 1964 ; Reger and 
Updike, 1983; Rubin and 
Alexander, 1958; Wi l l l amsr  
1986; Wi l l iams and F e r r b n s ,  
1958, 1961; Wi l l iams and 
Gal 1 oway, 1986 
Brown, 1965 ; Caul t e r  and 
others, 1960; OISullivan, 1961; 
Wil l iams and Carter,. 1984 
Rubin and Alexander# 1958 
Hopki ns and others, 1981; Pew&, 
1975b; Rubin and A1 exander, 
1958 
PCwC, 1975b; Rubin and 
A1 exander, 1958 
Col invaux, 1967; Hopkins and 
others, 1960; Kaufrnan and 
Hopkins, 1985; McCul l o c h  and 
Hopkins, 1966; Rubin and 
Alexander, 1958; West, 1981 
Rubin and Alexander. 1958 
Hopkins and others, 1960, 1981; 
Kaufman and Hopkins, 1985; 
McCulloch and Hopkins, 1966; 
Rubin and Alexander. 1958; 
West. 1981 
Pew&, 1975a; Weber and PCwC, 
1961 ; 1970 
Rubin and Alexander, 1958 
Hami 1 ton and Thorson, 1983 ; 
Karlstrom, 1964; Reger and 
Updike, 1983; Rubin and 
A1 exander, 1958 
PCwC, 1975b; Rubin and 
A1 exander, 1958 
PCwC, 1975b; Rubin and 
Alexander, 1958 
Hopkins and others, 1960; 
Kaufman and Hopkins. 1985; 
McCulloch and Hopkins, 1966; 
Rubin and Alexander, 1958 
Hopkins and others,  1960; 
Kaufman and Hopkins, 1985; 
McCul loch, 1967; McCu1 l och  and 
Hopkins, 1966; Rubin and 
A1 exander . 1958 
Hamil ton and Thorson , 1983; 
Rubin and Alexander. 1958 
Ferr ians. 1963; Ferr ians and 
others, 1983; Rubin and 
Alexander, 1960; W i l l  iams and 
Galloway, 1986 
Ferr ians and others, 1983; 
Hamil ton and Thorson. 1983; 
Karlstrom, 1964; M i l l e r  and 
Dobrovol ny, 1957; Rubin and 
A1 exander, 1960 



Lab 

W-536 

Reference 

Hamil t ~ n  and Thorson, 1983; 
Karlstrom, 1964; Reger and 
Updike, 1983; Rubin and 
A1 exander , 1960; Schmoll and 
others, 1981 
Hamil ton  and Thorson, 1983; 
Karlstrom, 1964; M i l l e r  and 
Dobrovol ny, 1957; Reger and 
Updike, 1983; Rubin and 
Alexander, 1960; Trainer, 1961; 
Schmoll and others, 1972 
Karlstrom, 1964; Rubin and 
Alexander, 1960, Schmoll and 
others, 1981 
P la fker  and M i l l e r ,  1957; Rubin 
and Alexander, 1960 
Rubin and Alexander, 1960; 
Wil l iams and Galloway, 1986 
Rubin and Alexander, 1960 
Reger and Updi ke, 1983; Rubin 
and Alexander, 1960; W i l l  iams 
and Ferr ianr ,  1961; Wil l iams 
and Galloway, 1986 
Connor, 1983; Ferr ians and 
others, 1983; Hamil ton and 
Thorson, 1983; Rubin and 
Alexander, 1960; W i l l  iams and 
Galloway, 1986 
Rubin and Alexander, 1960 
Rubin and Alexander, 1960 
Karlstrom, 1964; Rubin and 
A1 exander , 1960 
Karlstrom, 1964; Rubin and 
A1 exander , 1960 
Hamil ton and Thorson, 1983; 
Karl  strom, 1964; Reger and 
Updike, 1983; Rubin and 
A1 exander, 1960 
Rubin and Alexander, 1960 
Ferr ians, 1963; Ferr ians and 
others, 1983; Hamil ton and 
Thorson, 1983; Rubin and 
Alexander, 1960; Wll l iams and 
Gal loway, 1986 
Rubin and Alexander, 1960; 
Wil l iams and Galloway, 1981 
Kr ins ley,  1965; Rubin and 
Alexander, 1960; W i l l  iams and 
Galloway, 1986 
Rubin and Alexander, 1960 
Hopkins and others, 1981; PCwC, 
1975b; Repenning and others, 
1964; Rubin and Alexander, 1960 
Rubin and Alexander, 1960 
Hamil ton  and Thorson, 1983; 
Karlstrom, 1964; Rubin and 
Alexander. 1960 
Holmes and others, 1968; Rubin 
and Alexander, 1960 

Lab Reference 

Holmes and others, 1968; Rubin 
and Alexander, 1960 
Rubin and Alexander, 1960 
Connor, 1983; Hamil ton and 
Thorson, 1983; Rubin and 
Alexander, 1960; W i l l  iams and 
Gal 1 away, 1986 
Mann and Ugo l in i ,  1985; Rubin ' 
and Alexander, 1960 
Rubin and Alexander l  1960; 
Wi l l iams and Galloway, 1986 
Rubin and Alexander, 1960; 
W i l l  iams and Galloway. 1986 
Hopkins, 1973; Hopkins and 
others, 1960; Kaufman and 
Hopkins, 1985; Rubin and 
A1 exander , 1960 
Rubin and Alexander, 1960 
Fernald, 1964; Rubin and 
Alexander, 1960 
Rubin and Alexander, 1960 
Rubin and Alexander. 1960 
Rubin and Alexander, 1960 
Hamil ton  and Thorson, 1983; 
Rubin and Alexander, 1960; 
W i l l  lams and Galloway, 1986 
Ferr ians and others, 1983; 
Hamil ton  and Thorson , 1983 ; 
Rubin and Alexander, 1960; 
Wil l iams and Galloway, 1986 
Rubin and Alexander, 1960 
Rubin and Alexander, 1960, 
Brown, 1965; Coul t e r  and 
others, 1960; O'Sul l  ivan, 1961; 
Rubin and Alexander, 1960; 
Wil l iams and Carter.  1984 
Hami 1 ton  and Thorson, 1983 ; 
Rubin and Alexander. 1960; 
Wi l l iams and Galloway, 1986 
Rubin and Alexander. 1960 
Pew&, 1975b; Rubin and 
A1 exander , 1964 
Harington, 1978; Repenning and 
others. 1964; Rubin and 
Berthold, 1961 
Harington, 1978; PCwb, 1975b; 
Repenning and others, 1964; 
Ruib in and Berthold, 1961 
Pew&, 1975b; Rubin and 
Berth01 d, 1961 
Harington, 1978; Ives and 
others, 1964; Pew&, 1975b; 
Repenning and others. 1964 
I ves  and others, 1964 
Ives and others, 1964 
Hamil ton and Thorson, 1983 ; 
Ives and others, 1964; Wi l l iams 
and Galloway, 1986 



Reference 

Ives and others, 1964; McGhee, 
1971; Pew& and Reger, 1983b 

, West, 1975 
Fernald, 1965a, 1965b; Ives and 
others, 1964 
Hamil ton and Thorson, 1983; 
Ives and others, 1964 
Fernald, 1962, 1965b; Ives and 
others, 1964; Pew&, 1975b 
Fernald, 1965a, 1965b; Ives and 
others, 1964 
Fernald, 1965b; Hamil ton, 1982; 
Ives and others, 1964; Por te r  
and others, 1983 
Ives and others, 1964; Wi l l iams 
and Galloway, 1986 
Ives and others, 1964 
Ives and others, 1964 
Ives and others, 1964; Wi l l iams 
and Gal loway, 1986 
Harington, 1978; Ives and 
others, 1964; Pew&, 1975b; 
Reppening and others, 1964 
Harington, 1978; Hopkins and 
others, 1981; Ives and others, 
1964; PCwC, 1975b; Repenning 
and others, 1964 
Harington, 1978; Ives and 
others, 1964; PCwC, 1975b; 
Repenning and others,  1964 
Harington, 1978; Ives and 
others, 1964; P~wC, 1975b 
Hamil t on  and Thorson, 1983; 
Ives and others, 1964 
Ives and others, 1964 
Ives and others, 1964 
Ives and others. 1964 
Ives and others, 1964 
Ives and others, 1964 
Hamil ton and Thorson, 1983; 
Ives and others, 1964 
Hami 1 ton and Thorson, 1983 ; 
Ives and others, i964 
Ives and others, 1964; Wi l l iams 
and Galloway. 1986 
Ives and others, 1964; Wi l l iams 
and Galloway, 1986 
Ives and others, 1964; Wi l l iams 
and Galloway, 1986 
Fernald, 1965a, 1965b; Ives and 
others, 1954 
Ives and others, 1964 
Fernald, 1965a; Ives and 
others, 1964 
Fernald, 1965a, 1965b; Ives and 
others, 1964 
Fernald, 1965b; Ives and 
others, 1964 
Fernald, 1965b; Ives and 
others, 1964 

Lab 

U-1174 

Reference 

Fernald, 1965a, 1965b; 
Hami 1 ton, 1982; Ives  and 
others, 1964; Por te r  and 
others, 1983 
Ives and others, 1964 
Dumond, 1980; Ives and o thers ,  
1964; Laughl in ,  1975; Laughl i n  
and others, 1975; West, 1967 
Ives and others, 1964 
Ives and others, 1964 
Fernald, 1965a, 1965b; Hopkins, 
1982; Ives and others, 1964 
Ives and others, 1964 
Fernald, 1965b; Ives and 
others, 1964 
Fernald, 1965b; Ives and 
others, 1964 
Fernald, 1965a, 1965b; 
Hamil ton, 1982; Hopkins, 1982; 
Ives and others,  1964; Po r te r  
and others, 1983 
Kaufman and Hopkins, 1985; I ves  
and others, 1964 
Kaufman and Hopkins, 1985; 
Levin and others, 1965 
Ives and others, 1964 
Ives and others, 1964 
Hopkins and others, 1981; 
McCulloch, 1967; Kaufman and 
Hopkins, 1985; McCu1 l och  and 
others, 1965; McCulloch and 
Hopkins, 1966; Lev in  and 
others, 1965 
Hopkins and p t h e r s ,  1981; 
Kaufman and Hopkins, 1985; 
McCul l och  and others, 1965; 
McCulloch and Hopkins, 1966; 
Levin and others, 1965 
Kaufman and Hopkins, 1985; 
Levin and others, 1965; 
McCulloch and others, 1965 
Levin and cthers,65; McCulloch 
and others,  1965 
Kaufman and Hopkins, 1985; 
Levin and others, 1965; 
McCul l och  and others, 1965 
Hopkins and others, 1981; 
Kaufman and Hopkins, 1985; 
McCul loch, 1967; McCulloch and 
others, 1965; McCul l och  and 
Hopkins, 1966; Levin and 
others, 1965 
Hopkins and others, 1981; 
Kaufman and Hopkins, 1985; 
McCul l och  and others,  1965; 
McCul l och  and Hopkins, 1966; 
Levin and others, 1965 



Lab 

U-1256 

Reference 

Kaufman and Hopkins, 1985; 
Levin and others, 1965; 
McCul loch, 1967; McCul loch and 
others, 1965 
Kaufman and Hopkins, 1985; 
Levin and others, 1965; 
McCulloch, 1967; McCulloch and 
others, 1965 
Levin and others,  1965 
Levin and others, 1965 
Kaufman and Hopkins, 1985; 
Levin and others. 1965; 
McCul loch, 1967; McCul loch and 
others, 1965 
Feulner and Schupp, 1964; Ives 
and others, 1964; Levin and 
others, 1965; PCwC, 1975a 
Krinsley, 1965; Levin and 
others, 1965; Williams and 
Galloway, 1986 
Levin and others, 1965 
Levin and others, 1965 
Levin and others, 1965 
Levin and others, 1965 
Hamil ton and Thorson , 1983; 
Levin and others, 1965; 
Williams and Galloway, 1986 
Hamil ton and Thorson, 1983; 
Levin and others, 1965; 
Williams and Galloway, 1986 
Hamil ton and Thorson, 1983; 
Levin and others,65; Will iams 
and Galloway. 1986 
Hami 1 ton and Thorson, 1983; 
Levin and others,  1965; 
Williams and Galloway, 1986 
HamC l ton and Thorson, 1983; 
Levin and others,  1965; 
Will iams and Gal loway, 1986 
Levin and others,  1965 
Levin and others, 1965 
Hamil ton and Thorson, 1983; 
Levin afid other;, 1955 
tiami 1 ton, 1982 ; Hami 1 ton and 
Brubaker. 1983; Levin and 
others,  1965; Porter and 
others,  1983 
Detterman and Reed, 1973; 
Detterman and others, 1965; 
Ives and others,  1967 
Detterman, 1986; Detterman and 
Reed, 1973; Detteman and 
others,  1965; Ives and others,  
1967 
Detterman, 1986; Detterman and 
Reed, 1973; Detterman and 
others, 1965; Ives and others, 
1967 

Lab 

W- 1483 

Reference 

Detteman, 1986; Detter,\lan and 
Reed, 1973; Detterman and 
others, 1965; Ives and others,  
1967 
Ives and others, 1967 
Ives and others, 1967 
Detterman, 1986 
Ives and others, 1965 
fves and others,  1965 
Hamil ton and Thorsop, 1983 
Hamil ton and Thorson, 1983 ; 
Ives and others,  1965 
Ives and others, 1965 
Ives  and others,  1965 
Ives and others,  1965 
Ives and others, 1965 
Ives and others, 1965 
Hamil ton and Thorson, 1983; 
Williams and Coulter, 1981 
Marsters and others, 1969 
Ives and others, 1965; Mann, 
1986 
Ives and others,  1965 
Ives and othevs, 1965 
Ives and others, 1965 
Kaufman and Hopkins, 1985; 
Sainsbury, 1967b 
Kaufman and Hopkins, 1985; 
Marsters and others, 1969; 
Sainsbury, 1967a 
Kaufman and Hopkins, 1985; 
Marsters and others,  1969; 
Sainsbury, 1967b 
Kaufman and Hopkins, 1985; 
Sdinsbury, 1967b 
Ives and others, 1965 
Ives and others,  1965 
Kaufman and Hopkins, 1985; 
Marsters and others, 1969; 
HcManus and Creager, 1984 
Marsters and others, 1969 
Hami 1 ton and Thorson, 1583 ; 
Marsters and others, 1969; 
Reger and Updi ke, 1983; Schmoll 
and Yehle 1983 
Hami 1 ton and Thorson, 1983; 
Marsters and others,  1969; 
Reger and Updike, 1983 
Marsters and others, 1969 
Marsters and others, 1969 
Marsters and others, 1969 
Kaufman and Hopkins, 1985; 
Marsters and others,  1969; 
Sainsbury, 1967a 
Marsters and others,  1969; 
Miller, 1973b; 1975 
Marsters and others, 1969; 
Miller. 1973b 
Miller 1975 



Lab Reference Reference 

Marsters and others, 1969; 
Miller, 1973b; 1975 
Marsters and others, 1969; 
Miller, 1973b; 1975 
Miller, 1973b; 1975 
Marsters and others, 1969; 
Miller, 1975 
Marsters and others, 1969; 
Miller, 1975 
Marsters and others, 1969; 
Miller, 1975 
Marsters and others, 1969; 
Miller. 1975 
Sullivan and others, 1970; 
Miller, 1975 
Marsters and others. 1969 
Marsters and others, 1969; 
Miller, 1973a 
Marsters and others, 1969 
Kaufman and Hopkins, 1985; 
Marsters and others, 1969; 
Sainsbury, 1967b 
Marsters and others, 1969 
Detterman, 1970; Hopkins and  
others, 1981; Marsters and 
others, 1969 
Marsters and others, 1969 
Harsters and others, 1969 
Marsters and others, 1969 
Kaufman and Hopkins, 1985; 
Marsters and others, 1969 
Miller 1975 
Sull ivan and others, 1970 
Su11 ivan and others, 1970 
Sull Svan and others, 1970 
Sullivan and others, 1970 
Sullivan and others, 1970 
Sullivan and others, 1970 
Miller, 1975; Sullivan and 
others, 1970 
Sullivan and others. 1970 
Kaufman and Hopkins, 1985; 
Spi ker and  others, 1976 
Kaufman and Hopkins, 1985; 
Spi ker and others, 1978 
Detterman, 1986; Detterman and 
Reed, 1973; Sull ivan and 
others, 1970 
Shacklette and  Rubin, 1969; 
Sulluivan and others, 1970 
Shacklette and Rubin. 1969; 
Sullivan and  others, 1970 
Shacklette and Rubin, 1969 
Shacklette and Rubin, 1969; 
Sullivan and others. 1970 
Sullivan and others. 1970 
Detterman. 1986; Detterman and 
Reed, 1973; Sullivan and 
others, 1970 

Lab 

W-2148 Oetterman , 1986; Detterman and 
Reed, 1973; Sull ivan and 
others, 1970 
Hami 1 ton and Thorson , 1983 ; 
Reger and Updike, 1983; Schmoll 
and others, 1972; Sull ivan and 
others. 1970 
Sullivan and others, 1970 
Sull ivan and others, 1970 
Hamil ton and Thorsop, 1983 ; 
Reger and Updi ke, 1983; 
Sullivan and others, 1970 
Sullivan and others. 1970 
Sullivan and others, 1970 
Kaufman and Hopkins, 1985; 
Sullivan and others, 1970 
Kaufman and Hopkins, 1985; 
Sullivan and others, 1970 
Kaufman and Hopkins, 1985; 
Sullivan and others, 1970 
Sullivan and others, 1970 
Sullivan and others, 1970 
Sul 1 ivan and others, 1970 
Spiker and others. 1978 
Sullivan and others, 1970 
Hami 1 ton and Thorson, 1983; 
Sullivan and others, 1970 
Sullivan and others, 1970 
Spiker and others, 1978 
Gard, 1980; Spiker and others, 
1977 
Miller, 1975; Spiker and 
others, 1977 
Miller, 1975; Spiker and  
others, 1977 
Miller, 1973b, 1975; Spiker a n d  
others, 19?7 
Spi ker and others, 1977 
Kaufman and Hopkins, 1985; 
Spi ker and others, 1978 
Detterman and Reed, 1973 
Spi ker and others, 1978 
Spi ker and others, 1978 
Spi ker and others, 1978 
Spi ker and others, 1978 
Spiker and others, 1978 
Reger and Updike, 1983; Schmoll 
and others, 1981 
Kaufman and Hopkins, 1985; 
Spi ker and others, 1978 
Spi ker and others, 1978 
Spi ker and  others, 1978 
Reger and Updi ke, 1983; Spi ker 
and others, 1977 
Hamil ton and Thorson, 1983; 
Reger and Updi ke, 1983; Schmoll 
and others. 1972; Spiker and 
others, 1977 



R e f e r e n c e  Lab R e f e r e n c e  

Schmoll  a n d  o t h e r s ,  1972; Reger  
a n d  Updi ke ,  1983; S p i  k e r  and  
o t h e r s ,  1977 
Hamil t o n  a n d  Thorson  , 1983 ; 
Reger  and Updi ke, 1983; Schmoll  
and  o t h e r s ,  1972; S p i k e r  a n d  
o t h e r s ,  1977 
S p i k e r  and  o t h e r s ,  1977 
S p i k e r  a n d  o t h e r s ,  1977 
Miller, 1975; S p i k e r  a n d  
o t h e r s .  1977 
Miller, 1975; S p i k e r  and  
o t h e r s ,  1977 
Hamil t o n  and  T h o r s o n ,  1983; 
Reger  and  Updi k e ,  1983; S p i  k e r  
a n d  o t h e r s ,  1977 
Det te rman and  o t h e r s ,  1974; 
Reger  a n d  Updi k e ,  1983 
Miller, 1973b, 1975; S p i k e r  a n d  
o t h e r s ,  1977 
Miller, 1973b, 1975; S p i k e r  and  
o t h e r s ,  1977 
Miller, 1973a, 1973b ,  1975; 
S p i  k e r  and  o t h e r s ,  1977 
Miller, 1973a, 1973b, 1975; 
S p i k e r  and o t h e r s ,  1977 
Miller, 1973b, 1975; S p i k e r  and  
o t h e r s ,  1977 
S p i  k e r  and  o t h e r s ,  1977 
R i c h t e r  and  Schmoll  , 1973 
Kaufman and  Hopkins ,  1985; 
S p i k e r  and o t h e r s ,  1978 
S p i  k e r  and o t h e r s ,  1978 
Kaufman a n d  Hopkins ,  1985; 
S p i  k e r  a n d  o t h e r s ,  1978 
S p i  k e r  and  o- thers ,  1978 
Kaufman and  Hopkins ,  1985; 
S p i  k e r  and  o t h e r s ,  1978 
Chapman and  o t h e r s ,  1982 
S p i k e r  and o t h e r s ,  1978 
R i c h t e r  and  o t h e r s ,  1973 
S p i k e r  and  o t h e r s ,  1978 
Spi k e r  a n d  o t h e r s ,  1978 
Hopkins ,  1972; Kaufman and  
Hopkins .  1985; S p i  k e r  and  
o t h e r s ,  1978 
Hopkins and  o t h e r s ,  1981; 
S p i k e r  and o t h e r s ,  1978 
S p i k e r  and o t h e r s ,  1978 
Kaufman a n d  Hopkins ,  1985; 
S p i  k e r  a n d  o t h e r s ,  1978 
Hopkins a n d  o t h e r s ,  1981; 
Kaufman and H o p k i n s ,  1985; 
S p i  k e r  and  o t h e r s ,  1978 
G a r d ,  1980 
Kaufman and  Hopkins ,  1985; 
S p i k e r  and  o t h e r s ,  1978 
C a r t e r  and Robinson ,  1981; 
W i l l i a m s  and  C a r t e r ,  1984 
W i l l i a m s  and C a r t e r ,  1984 

S p i  k e r  and  o t h e r s ,  1978 . 
S p i k e r  and  o t h e r s ,  1978 
Kaufman and  HopkFns, 1985; 
S p i  k e r  a n d  o t h e r s ,  1978 
S p i k e r  and  o t h e r s ,  1978 
S p i  k e r  and o t h e r s ,  1978 
Spi  k e r  and o t h e r s ,  1978 
McManus and  C r e a g e r ,  1984; 
S p i k e r  and o t h e r s ,  a978 
Brown and  K r e i g ,  1983; 
H a r i n g t o n ,  1978; PCwC, 197Sa, 
1975b 
M i l l e r ,  1975; S p i k e r  a n d  
o t h e r s ,  1977 
Miller, 1973b; S p i k e r  and 
o t h e r s ,  1977 
Mann, 1986; S p i k e r  and  o t h e r s .  
1977 
Kaufman and  H o p k i n s ,  1985; 
Spi  k e r  and o t h e r s ,  1978 
Kaufman and Hopkins ,  1985; 
S p i  k e r  and  o t h e r s ,  1978 
Kaufman and  H o p k i n s ,  1985; 
S p i k e r  and  o t h e r s ,  1978 
Kaufman and Hopkins ,  1985; 
Spi  k e r  and  o t h e r s ,  1978 
Hopkins ,  1982; Kaufman and  
Hopkins ,  1985; S p i  k e r  a n d  
o t h e r s ,  1978 
Kaufman a n d  Hopkins ,  1985; 
Reeburg  a n d  Young, 1976; S p i  k e r  
and o t h e r s ,  1978 
Kaufman and  H o p k i n s ,  1985; 
S p i k e r  and o t h e r s ,  1978 
Kaufman and  Hopkins ,  1985; 
S p i  k e r  and o t h e r s ,  1978 
Hopkins and o t h e r s ,  1981; 
Kaufman and  Hopkins ,  1985; 
S p i  k e r  and o t h e r s .  1978 
Hopkins and  o t h e r s ,  1981; 
Kaufman and  Hopkins ,  1985; 
Spi  k e r  and  o t h e r s .  1978 
Kaufman and  Hopkins ,  1985; 
Spi  k e r  and  o t h e r s ,  1978 
Gard ,  1980 
Kaufman and  Hopkins ,  1985; 
S p i  k e r  a n d  o t h e r s ,  1978 
Kaufman and Hopkins ,  1985; 
Spi  k e r  and  o t h e r s ,  1978 
Kaufman and Hopkins ,  1985; 
S p i k e r  and  o t h e r s ,  1978 
Kaufman and  Hopkins ,  1985; 
Spiker and  others, 1978 
Kaufman and  Hopkins ,  1985; 
S p i k e r  and  o t h e r s ,  1978 
Kaufman and  Hopkins ,  1985; 
S p i k e r  and  o t h e r s .  1978 
Kaufman and Hopkins ,  1985; 
S p i k e r  and o t h e r s ,  1978 



Lab Reference Uashington Stare University 

Kaufman and Hopkins, 1985; 
Spiker and others, 1978 
Schmoll and Yehle, 1983, 1986 
Chapman and others, 1982 
Plafker and others, 1982 
Detterman, 1986 
Detterman, 1986 
Mann and Ugol i n i ,  1985; P la f ke r  
and other,  1978 
Mann and Ugo l in i ,  1985; P la f ke r  
and other,  1978 
Mann and Ugo l i n i ,  1985; P la fker  
and other ,  1978 
Mann and Ugol i n i ,  1985; P la f ke r  
and other ,  1978 
Mann and Ugol i n i  , 1985; P la f ke r  
and other,  1978 
Mann and Ugol i n i ,  1985; P la fker  
and other ,  1978 
Mann and Ugo l in i ,  1985; P la f ke r  
and other ,  1978 
Mann and Ugol i n i  , 1985; P la fker  
and other,  1978 
Mann and Ugol i n i ,  1985 
Mann and Ugol i n i ,  1985 
M i l l e r  and Smith, 1977 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
Kaufman and Hopkins, 1985 
P la fker  and others, 1982 
Schmoll and Yehle, 1983, 1986 
Ager, 1982 
Schmoll and Yehle, 1986 
P la f ke r  and others, 1982 
Ager, 1982 
Ager, 1982 - 
P la f ke r  and others, 1982 
P la fker  and others, 1982 
Ager and Sims, 1981b 
Schmoll and Yehle, 1983, 1986 
Wi l l iams and Galloway. 1986 
N i l 1  iams and Gal loway, 1986 

WIS - University o f  Wisconsin 

Lab Reference 

Bender and others, 1982 
Bender and others. 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others,  1982 
Bender and others, 1982 
Bender and others, 1982 
Bender and others, 1982 

YSU - 
Lab 

WSU- 102 
WSU-117 
WSU-119 
WSU-121 
WSU-123 

WSU- 1700 

WSU-1816 
WSU-1887 
WSU- 1888 
WSU-2162 
WSU-2163 
WSU-2164 
WSU-2165 
USU-2166 
WSU-2167 
WSU-2532 
WSU-2653 
WSU-2654 
WSU-3234' 
USU-323s 
WSU-3236 
WSU-3238 
WSU-3239 
WSU-3240 
WSU-3241 
WSU-3242 
WSU- 3243 
WSU-3244 
WSU-3245 

Reference 

Chaters, 1968; Dumond, 1969 
Chaters, 1968; Oumond, 1969 
Chaters, 1968; Dumond, 1984 
Chaters, 1968 
Chaters, 1968; Dumond, 1969, 
1984 
Clark and Clark, 19q5; West, 
1981 
Ackerman, 1973; Chaters, 1968; 
Dumond, 1980 
Ackerman, 1973; Ac kerman and 
others, 1979 
Ackerman, 1973; Ackerman and 
others, 1979 
Dumond, 1984 
Dumond, 1984 
Dumond, 1984 
Dumond, 1984 
Dumond, 1984 
Dumond, 1984 
Bryan, 1978; Dixon, 1976; Gal, 
1982; Hamil ton, 19796; Sheppard 
and Chatters, 1976 
Hopkins and others, 1981; 
Sheppard and Chatters, 1976 
Hopkins and others, 1981; 
Sheppard and Chatters, 1976 
Bowers, 1978a; 1978b; 1980; 
Workman, 1980 
Bowers, 1978b, 1980 
Shaw, 1982 - 
Bowers, 1978a, 1978b, 1980; 
Workman, 1980 
Shaw, 1982 
Clark, 1984a 
Clark, 1984a; Workman, 1980 
Shaw, 1982 
Shaw, 1982 
Shaw, 1982 
Shaw, 1982 
Shaw, 1982 
Shaw, 1982 
Gal , 1982 
G a l ,  1982 
Gal, 1982 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 
Ackerman and others, 1986 ' 
Ackerman and others, 1986 



Lab 

Y - Yale University 

Reference 

McKeinze, 1970; Preston and 
others, 1955 
Preston and others, 1955 
Preston and others, 1955 
Preston and others, 1955 
Preston and others, 1955 
Goldthwai t ,  1966a; McKeinze, 
1970; Preston and others, 1955 
Preston and others, 1955 
Preston and others, 1955 
Barendsen and others, 1957 
Preston and others, 1955 
Preston and others, 1955 
Preston and others, 1955 
Preston and others. 1955 
Preston and others, 1955 
Preston and others, 1955 
Pteston and others, 1955 
Preston and others, 1955 
Barendsen and others, 1957; 
Goldthwai t ,  1966a 
Barendsen and others, 1957; 
McKenize, 1970 
Barendsen and others, 1957; 
Goldthwai t ,  1966a; McKenize, 
1970; McKeinze and Goldthwait, 
1971 
Barendsen and others, 1957 ; 
McKenize. 1970; McKeinze and 
Goldthwait, 1971 
Barendsen and others, 1957; 
McKeinze, 1970 
Barendsen and others, 1957 
Barendsen and others, 1957 
Barendsen and others, 1957 
Campbell, 1962; Gal, 1982 
Campbell, 1962; Gal, 1982 
Hani 1 t o n ,  1980: ; Porter, 1964 
Hamil ton ,  1980a; Porter, 1964; 
Stuiver and Deevey, 1961 
Hamilton, 1980a; Stuiver and 
Deevey, 1961a 
Hami 1 t o n ,  i980a; Stuiver and  
Deevey, 1961 
Hamil t o n .  1980a; Stuiver and 
Deevey, 1961 
Hamilton, 1980a; Stuiver and 
Deevey, 1961 
Dumond. 1962; Stuiver and 
Deevey, 1962 
Dumond, 1962; Heusser, 1963; 
Stuiver and Deevey, 1962 
Dumond, 1984; 1962; Stuiver and 
Deevey, 1962 
Hami 1 t o n ,  1980a; Porter, 1964; 
Stuiver and others, 1963 
Hamil t o n ,  1980a; Stuiver, and 
others, 1963 
Hamil ton,  1980a; Stuiver, and 
others 1963 

Lab 

Y-1085 

Y-1086 

Y-1087 

Y-1142 

Reference 

Hamilton, 1980a; Stuiver, and 
others, 1963 
Hamil ton, 1980a; Stuiver, y d  
others, 1963 
Hamil t o n ,  1980a; Stuiver,' and 
others, 1963 
Colinvaux, 1964b, 1967; Kaufman 
and Hopkins, 1985; Stuiver, and 
others, 1963 
Col invaux, 1964b, 1967; Kaufman 
and Hopkins, 1985; Sfuiver, and 
others, 1963 
Col invaux, 1964b, 1967; Kaufman 
and Hopkins, 1985; Stuiver, and 
others, 1963 
Kaufman and Hopkins, 1985; 
McCulloch, 1967; McCulloch a n d  
Hopkins, 1966; Stuiver, 1969 
Stuiver, 1969 
Co1 invaux, 1981; Parrish, 1980; 
Stuiver, 1969 
Col i n v a u x ,  1981; Parrish, 1980; 
Stuiver, 1969 
Col i n v a u x ,  1981; Parrish, 19&0; 
Stuiver, 1969 
Colinvaux, 1981; Stuiver, 1969 
Parrish, 1980; Stuiver, 1969 
Kaufman and Hopkins, 1985; 
Stuiver, 1969 
Parrish, 1980 
Parrish, 1980 
Col invaux, 1981 
Denton, 1974; Denton and 
Karlen, 1977; Hamil ton and 
Thorson , 1983; Stuiver , 1969 
Denton, 1974; Denton and 
Karlen, 1977; Hopkins and 
others, 1981; Stuiver, 1969 
Denton and Karlen, 1977; 
Lerbekmo and others, 1975; 
Stuiver, 1969 
Denton and Karlen, 1977; 
Lerbekmo and others, 1975; 
Stuiver, 1969 
Denton, 1974; Hamil ton  and 
Thorson, 1983; Stuiver, 1969 
Denton, 1974; Denton and 
Karlen, 1977; Hamilton and 
Thorson, 1983; Stuiver, 1969 
Denton, 1974; Denton and 
Karlen, 1977; Stuiver, 1969 
Denton, 1974; Hamil ton and 
Thorson, 1983; Stuiver, 1969 
Denton, 1974; Hamil ton and 
Thorson, 1983 
Denton and Karlen, 1977 
Denton, 1974; Denton and 
Karlen, 1977 
Denton and Karlen, 1977 
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