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of common lead by the coal from its tions less than 14 ppm, and the 
matrix after deposition of the original topic compositions fall between tl 
plant material, the common lead dilut- extremes. 
ing the radiogenic lead components pro- Coal sample 101 is an exce 
duced by the decay of radioactive having an isotopic composition 1b 
uranium and thorium (6). Coal samples diogenic than that of the earth's ? 
68 and 70 are from the Mississippi lead. The specimen seems to b 
Valley region and contain the so-called contaminated, and the probable 
J-type lead, which has high percentages nation is that this coal may have 
of radiogenic components. The rest of porated some lead of an old mod 
the coal samples have lead concentra- through geologic time. 

Table 1. Isotopic lead compositions of North American coal samples. The coal classifi 
are abbreviated as follows: b, bituminous; hvAb, high volatile A bituminous; sub, sub 
nous; hvBb, high volatile B bituminous; subA, subbituminous A; mvb, medium volatile 
nous; and lig, lignite. 

Pb 206?Pb -2Pb 
Sample(ppm) 2Pb 2Pb (ppm) 204Pb 207Pb 

Eastern province (Pennsylvania region), Pennsylvanian (Westphalian) age 
USBM-1. Huber Wanamie and Sugar Notch seams, 33.8 18.64 1.189 

Huber Colliery, Ashley, Pa. 
USBM-2. Jeddo seam, Highland No. 5 Plant, 10.7 18.82 1.197 

Jeddo, Pa. 
USBM-3. Trevorton and Alaska seams, Trevorton 10.0 18.82 1.200 

Breaker, Trevorton, Pa. 
USBM-4. Knickerbocker, Oak Hill, Pine Forest, 13.5 18.79 1.199 

Beechwood, and Buck Run seams, St. Nicholas 
Breaker, St. Nicholas, Pa.. 

Eastern province (Appalachia region), Pennsylvanian (Westphalian) age 
27. Lower Cedar Grove seam (b), Adanac mine, 6.3 18.96 1.212 

Mingo County, W.Va. 
29. Eagle and Campbell Creek seams (b), 5.3 19.04 1.212 

Kopperston mine, Wyoming County, W.Va. 
33. Powellton seam (b), Reedy mine, 4.0 19.08 1.209 

Wyoming County, W.Va. 
36. Splash Dam seam (b), Five Oaks mine, 4.0 19.11 1.222 

Buchanan County, Va. 

Interior province (Eastern region), Pennsylvanian (Westphalian) age 
62. Springfield No. 5 seam (b), Buckheart No. 17 37.4 18.64 1.183 

mine, Fulton County, Ill. 
68. No. 9 seam (b). East Diamond mine. 7.7 19.72 1.252 

Hopkins County, Ky. 
70. No. 9 seam (b), Pleasant View mine, 

Hopkins County, Ky. 

Interior province (Western region), Pennsylvani 
81. Paw Paw seam (hvAb), White Oak mine, 1: 

Craig County, Okla. 
83. Knifton seam (hvAb), Clemens No. 25 mine, 1l 

Crawford County, Kan. 
87. Upper and lower Hartshorne seams (hvAb) 

Evans mine, Haskell County, Okla. 

Northern Great Plains province (Bighorn Basin 
101. No. 3 seam (sub), Foster Creek mine, 

Carbon County, Mont. 

Rocky Mountain province (Uinta region), Cretac 
112. Lower Sunnyside seam (hvBb), Sunnyside 

No. 3 mine, Carbon County, Utah 
113. Lower Sunnyside seam (hvBb), Columbia mine, 

Carbon County, Utah 

Rocky Mountain province (San Juan River region), C 
121. Seams 6, 7, and 8 (sub), Navajo mine, 

San Juan County, N.M. 

Cretaceous (Coniacian) age 
125. Fuchsia seam (subA), McKinley mine, 

McKinley County, N.M. 

Rocky Mountain province, Jurass 
113. Lower Sunnyside seam (hvBb), Columbia mine, 

Coleman, Alberta, Canada 

Pacific Coast province, Eocene 
137. Unnamed seam (lig), Alpco quarry, 1 

Amador County, Calif. 

ir iso- The reported isotopic compositions of 
he two gasoline lead additives (Fig. 1) show 

that they were manufactured with lead 
eption, ores ranging from pre-Cambrian to 
ess ra- Tertiary age (7). For example, the 
crustal Bangkok and Hong Kong gasoline leads 
De not are typically of pre-Cambrian origin 
expla- and were probably mined at Broken 
incor- Hill, Australia. The Amsterdam and 
lel age San Francisco gasoline additives also 

contain appreciable amounts of pre- 
Cambrian leads, mined in Australia and 
Idaho, respectively. The computed ages 

ications of gasoline leads in other cities of the bitumi- 
bitumi- United States and Europe range from 

Paleozoic to Tertiary. 
20oPb By comparing the isotopic composi- 

tion of the lead in North American 
b coals with that of the lead in gasoline 

additives, we find that, except for coal 
0.4824 101 and the Houston gasoline, there is 

0.4850 a distinct difference between these two 
sources of lead pollutants. The Houston 

0.4849 gasoline contains some anomalous J- 
type lead, which is characteristic of the 
Mississippi Valley lead ore, and coal 
101 is from a Montana coal mine that 
is not a major producer. Therefore, it 

0.4892 is practicable to distinguish between 
gasoline and coal leads by examining 

0.4930 their isotopic compositions (8). 
0.4891 TSAIHWA J. CHOW 

JOHN L. EARL 
0.4953 Scripps Institution of Oceanography, 

University of California, San Diego, 
La Jolla 92037 

0.4808 

0.5091 
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