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BERYLLIUM CONTENT OF VOLCANIC ROCKS

By DANIEL R. SHAWE and STANLEY BERNOLD

ABSTRACT

Spectrographic and chemical analysis of 1,172 saturated and oversaturated 
volcanic rocks, including tuffs, flow rocks, and glasses, bring out several possibly 
significant relations between the beryllium content and the content of silica, 
water, and fluorine. The data confirm the provincial distribution of volcanic 
rocks that 'are high in beryllium and thus serve to identify areas favorable for 
exploration for beryllium deposits.

The analyses indicate that beryllium content, averaging 2.3 parts per million 
in all rocks, has a marked tendency to increase as silica content increases. 
Volcanic tuffs contain, on the average, less beryllium than do flow rocks and 
glasses of similar silica content, and they show a constant increase of beryllium 
with silica. Flow rocks and glasses, however, show an increase of beryllium 
to a silica content of 75 percent, and an appreciable decrease of beryllium with 
higher silica content.

Analyses of a few undersaturated (alkali-rich) volcanic rocks suggest that 
such rocks contain an anomalously high beryllium content.

Beryllium content tends to increase with the water content of volcanic rocks 
up to a point, although it is low in rocks of highest water content. Among tuffs, 
beryllium and water have a positive correlation; and among flow rocks, a nega­ 
tive correlation. Among glassy volcanics, beryllium increases with water to a 
water content of 4 percent, and decreases with higher water content.

Beryllium has a straightforward positive correlation with fluorine in tuffs, 
flow rocks, and glasses.

Volcanic rocks high in beryllium are especially concentrated in western Utah, 
southern Idaho, and northeastern Nevada. Sparse data indicate a second broad 
province of anomalously high beryllium contents in central Colorado, western 
New Mexico, western Texas, and southeastern Arizona.

INTRODUCTION

The distribution of trace amounts of beryllium in volcanic rocks 
is being studied as part of a program by the U.S. Geological Survey 
to evaluate the potential resources of beryllium in volcanic and asso­ 
ciated rocks in the Western United States. The study was undertaken

Cl
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because potentially economic deposits of beryllium are known to occur 
in silicic volcanic rocks.

For this report, analytical data on 1,179 samples, compiled from 
the files of the Survey, have been examined to ascertain the relation 
between beryllium content and the content of silica, water, and fluor­ 
ine. Study of the geographic distribution of the samples high in 
beryllium seems to support published evidence for the occurrence of 
beryllium metallogenic provinces.

The samples are mostly unaltered volcanic rocks. Many rocks of 
one large group, namely about 250 tuffs collected at the Nevada Test 
Site in southern Nevada, possibly should be considered as altered 
rocks because they contain unusually large amounts of zeolites and 
water (both + and  ). The tuffs are included in this summary, 
however, as any possible bias introduced by these rocks has not been 
evaluated. Complete chemical analysis for major elements and quan­ 
titative or semiquantitative spectrographic analysis for beryllium and 
other trace elements are available for each of the rocks included in 
this study. These analyses were performed during 1950-63 in the 
Washington and Denver laboratories of the Survey.

This is a preliminary report. Work is continuing on the correla­ 
tion and relationship of beryllium with the major oxides and minor 
elements and on other aspects of its distribution in volcanic rocks.

Most samples were collected from the western conterminous United 
States (85 percent), Hawaii (7 percent), and Alaska (4 percent), 
though rocks from the Eastern United States (l1/^ percent) and many 
other parts of the world (2% percent) are represented in this compi­ 
lation. Virtually all the analyzed rocks belong to the saturated and 
oversaturated basalt-andesite-rhyolite kindred.

PREVIOUS WORK

Published data on the beryllium content of volcanic rocks are 
meager. No doubt this sparsity is due to the low concentration of 
beryllium in most of these rocks below the limit of detection of many 
early analytical techniques. Warner and others (1959) summarized 
the earlier literature, presented several new analyses, and concluded 
that "analyses of extrusive rocks are few, but those available do not 
differ noticeably in BeO content from the average for the correspond­ 
ing intrusive rocks" (p. 24). These averages were given by Warner 
and others (1959 p. 23); the "Be(ppm)" column was added by us:

Rock type BeO (percent) Be (ppm)
Average igneous rock. _____________________ 0.001 3
Feldspathoidal rocks._._______________.._.. .0025 8
Granitic rocks___________________________ . 002 6
Syenitic rocks._______-_________-_-----_-__ . 001 3
Intermediate rocks____.____________________ . 0007 2
Mafic and ultramafic rocks._________________ . 0001 . 3
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Beus (1956, p. 514) suggested an average beryllium content of 0.3 
ppni (parts per million) for 10 basalt samples and 6 ppm for 20 acid 
extrusive samples from TJ.S.S.K.

Pinus (1959) summarized data on the beryllium content of Cam­ 
brian and Devonian extrusives from Tuva, Siberia. He found that 
the beryllium content of most of the lavas was below the limit of 
detection. The beryllium content exceeded 10 ppm in only a very 
few felsic volcanics.

Coats and others (1962) determined the beryllium content of more 
than 180 silicic volcanic rocks from the Cordilleran region of the 
United States. These rocks ranged from 0 to 20 ppm bery Ilium, 
with a median value of 3.6 ppm. The study also suggested a non- 
random regional distribution of beryllium in the volcanics of the 
Western States.

Shawe and Bernold (1964, table 1) found the following average 
beryllium values:

Beryllium content (ppm) and, in parentheses, number 
of samples

Rock type Mafic Silicic Alkalic
Volcanic.. _.._.__.___....__ <1 (86) 4.1(81) 4.7(17)
HypabyssaL-_._. _._..____. 0(10) 6.8(15) 9.6(11)

-.-.-.-.----..--- <1 (56) 8.2 (124) 13.8 (22)

ANALYTICAL DATA

The major elements in each sample were determined by standard 
chemical analysis or by rapid rock analysis (Shapiro and Brannock, 
1956). About 65 percent of the samples were analyzed by the stand­ 
ard chemical technique, and 35 percent, by the rapid rock method. 
The tables and diagrams in this report present analytical data recal­ 
culated on a water-free basis.

Beryllium values were determined spectrographically. About 500 
samples were analyzed by quantitative spectrography ; the trace ele­ 
ment values so determined are considered accurate to within ±15 
percent. The other samples, analyzed semiquantitatively, were gener­ 
ally reported in percent to the nearest number in the series 1.0, 0.7, 0.5, 
0.3, 0.2, 0.15, 0.1, and so on. These values are approximate midpoints 
of brackets on a geometric scale. Any single determination will be 
in the correct bracket about 30 percent of the time, and in the correct 
bracket or one of the two neighboring brackets about 80 percent of 
the time.

CORRELATION OF BERYLLIUM WITH SILICA CONTENT

Beryllium content shows a marked tendency to increase with an 
increase of silica in saturated and oversaturated volcanic rocks, but 
it levels off or even decreases in rocks containing more than about 75 
percent silica. In table 1, ranges and averages of beryllium content 
are given for 1,172 analyses, subdivided into groups with increments
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of 2 percent silica. The silica value in each analysis was adjusted 
by recalculating to 100 percent without water. Semiquantitative 
spectrographic detection of beryllium generally has a lower limit of 
1 ppm; any lower beryllium content is indicated in reports of analyses 
as 0 ppm. The averages for the low-silica, beryllium-poor rocks, 
which are stated in tenths of a part per million, are imprecise and are 
best regarded as indicating only a trend; strictly, they should be given 
as "less than 1 ppm beryllium."

TABLE 1. Correlation of beryllium with silica in saturated and oversaturated
volcanic rocks

Number of samples

25... _..._._.____._._._....__.__.
86___--_--_----___ _----------____
91_._____   _______   -     _.____
74..... ._------_.--._-.._..._.._.
37.. ._.___.._.......__.._......_.
25________-_____ --_--__________
20-_. ___________________________
21__. ____________________________
27----__-_-_-._ -___-.__--_______
28_-____.______ _____________
50_____-____________________ __ _
52______________ _______________ _
55_______ -._______.___ __________
73-_________.__ _________________
98___. _________________________ _

159_-____--_.___ ________________
220_____________

31__.___________ ______________ _

Summary 1, 172. _________

SiOs range 
(weight percent)

<46. 00 
46. 00-47. 99 
48. 00-49. 99 
50. 00-51. 99 
52. 00-53. 99 
54. 00-55. 99 
56. 00-57. 99 
58. 00-59. 99 
60. 00-61. 99 
62. 00-63. 99 
64. 00-65. 99 
66. 00-67. 99 
68. 00-69. 99 
70. 00-71. 99 
72. 00-73. 99 
74. 00-75. 99 
76. 00-77. 99 

>78. 00

39.2-88.7

Beryllium content (ppm)

Range

0 
0-3 
0-2 
0-2 
0-1.5 
0-1.5 
0-5 
0-5 
0-5 
0-8 
0-5 
0-9 
0-5 
0-6 
0-20 
0-36 
0-30 
0-7

0-36

Average

0.0
. 1 
. 1 
. 1 
. 1
. 4 
. 7 
.7 
.9 
.9 

1. 4 
1.2 
1.5 
2.0 
3.2 
4.6 
4. 7 
4.0

2.3

As table 1 shows, the 1,172 volcanic rocks averaged 2.3 ppm beryl­ 
lium. Of these, 379 rocks contained less than 60.00 percent silica 
(mafic) and averaged 0.2 ppm beryllium, and 793 rocks contained 
60.00 percent or more silica (silicic) and averaged 3.3 ppm beryllium.

Of the rocks that contained less than 60.00 percent silica (table 1), 
only 13 percent had detectable beryllium. Notably, several trachyba- 
salts are among these. The trachybasalts may be considered border­ 
line between saturated and undersaturated rocks.

Seven other rocks, undersaturated volcanics which do not belong to 
the normal basalt-andesite-rhyolite kindred and hence are not included 
in table 1, have anomalously high beryllium content in relation to their 
silica content, as is shown in table 2.

It is apparent even from this small sampling that undersaturated 
volcanic rocks do not fit the beryllium-silica pattern suggested by the
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saturated rocks. The unusually high beryllium content of under- 
saturated (or alkalic) rocks has been noted by many authors (Gold- 
schmidt and Peters, 1932; Warner and others, 1959; Shawe and 
Bernold, 1964).

TABLE 2. Beryllium and silica content of seven undersaturated volcanic rocks

SiO] Be 
Rock type (percent) (ppm)

Phonolite --------._---_-_---------_--_ 37.29 2
Leucitite..___________._________ 46.3 20
Tephrite. _______________________________ 49.8 20

Do_________________________________ 51.9 20
Phonolite....______________________ 52. 18 2
Trachyte..______________________________ 57.21 5

Do_________________._______________ 60.33 5

Beryllium-silica relations are different in each of three general types 
that make up the silicic rocks (>60.0 percent silica) in table 1: tuffs 
(including welded, zeolitic, and water-laid tuffs), flow rocks, and 
glasses (including ash, pumice, obsidian, and vitrophyre). The glassy 
rocks are separated from the nonglassy tuffs and flow rocks because 
they constitute a group of volcanics believed by some authors (such as, 
Coats and others, 1962, p. 963) to be significant by virtue of the likeli­ 
hood that its members, having been cooled quickly, closely reflect 
original magma composition.

Scatter diagrams show the relation of beryllium to silica in 788 
silicic rocks, including 334 tuffs (pi. 1/4), 212 flow rocks (pi. 12?), and 
242 glassy rocks (pi. 16"). Beryllium in tuffs tends to increase grad­ 
ually from lowest to highest silica compositions. In only one sample, 
a beryllium-rich tuff containing nearly 77 percent silica, is the beryl­ 
lium-silica relation noticeably anomalous. Beryllium in flow rocks 
tends to remain consistently low in the silica range of 60 to 73 percent, 
peaks sharply at about 75 percent silica, and is again low above 77 
percent silica. A few of the flow rocks of unusually high silica content 
that are represented on plate 15, may be silicified (altered) rocks. 
Beryllium in glassy rocks appears to increase gradually along with 
silica, tending to be highest in rocks containing about 75 percent silica, 
and to decrease appreciably in rocks of higher silica composition. The 
field of one coherent group among the glasses ash samples composed 
of glass shards (shown separately on pi. 1C) mimics the field for 
other glassy rocks but represents rocks having a lower average 
beryllium content.

The beryllium-silica relation within the three groups of volcanic 
rocks is also summarized in table 3, where the beryllium content of 581 
rocks of the three types of volcanics is presented in groups having 
increments of 2 percent silica. Only rocks containing more than 70.0
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percent silica are represented, because the greatest differences in beryl­ 
lium distribution among the three volcanic types lie in this range.

According to table 3, the average beryllium content of 281 tuffs is 
3.4 ppm, or 0.7 ppm less than the average for all volcanics in this silica 
range; that of 102 flow rocks is 4.4 ppm, or 0.3 ppm more than the 
average; and that of 198 glassy volcanic rocks is 4.8 ppm beryllium, or 
0.7 ppm greater than the average. Despite the differences in average 
beryllium content among the three types in the range above 70.0 per­ 
cent silica, the averages of their silica content are virtually the same: 
75.0 percent for tuffs, 75.4 percent for flow rocks, and 75.0 percent for 
glasses.

TABLE 3. Correlation of beryllium with silica in three classes of volcanic rocks

SiO 2 
(percent)

70.0-71.9...----.-..
72. 0-73.9. ...... ---.
74.0-75.9...........
76.0-77.9..--..   -
>78.0.. .............

>70.0.. ...... ...... .

Difference between 
average for class 
and average for all

Tuff

Number 
of 

samples

43 
51 
71 
97 
19

281

Average 
Be (ppm)

2.3 
2.6 
3.3 
4.1 
4.4

3.4

-0.7

Flow rocks

Number 
of 

samples

11 
14 
26 
43

8

102

Average 
Be (ppm)

1.0 
3.6 
5.7 
5.0 
3.4

4.4

i-0.3

Glass

Number 
of 

samples

21 
33
62 
78 

4

198

Average 
Be (ppm)

2.1 
3.9 
5.6 
5.4 
3.8

4.8

+0.7

All rocks

Number 
of 

samples

73 
98 

159 
220 

31

581

Average 
Be (ppm)

2.0 
3.2 
4.6 
4.7 
4.0

4.1

0.0

CORRELATION OF BERYLLIUM WITH WATER CONTENT

Beryllium shows a general tendency to correlate with water content 
in 1,172 saturated and oversaturated volcanic rocks (table 4). In 
1,118 samples containing 7 ppm or less beryllium, the average water 
content increases with beryllium content. Water tends to decrease 
with the increase of beryllium in 54 rocks containing 8 ppm or more 
beryllium.

TABLE 4. Correlation of beryllium with total water in saturated and oversaturated
volcanic rocks

Number of samples

492.. ___________________________
227_______________________._____
265__-____________________._____
134______________. ______________
36______. _______________________
18-___--__________________.___-

Rangein 
beryllium 
content 
(ppm)

<1
1-2 
3-4 
5-7 

8-13 
>14

Water content (percent)

Average

1.8 
3.4 
4.7 
4.7 
3. 7 
2.2

3.2

Range

0. 0-11. 5 
0. 1-11. 2 
0. 1-19. 0 
0. 1-19. 0 
0. 1-12. 8 
0. 1-8. 7
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The relation of beryllium to water within the three volcanic types 
appears to be considerably different. Scatter diagrams comparing 
beryllium content to total water in 788 silicic rocks making up the 
groups of tuffs, flow rocks, and glasses are presented on plate 2. 
Among tuffs, beryllium tends to increase only slightly with water con­ 
tent. In the group of flow rocks, beryllium reaches highest concentra­ 
tions in rocks of lowest water content but is generally low in rocks of 
high water content. Among volcanic glasses the beryllium-water re­ 
lation is more erratic, and beryllium tends to be most abundant in 
rocks containing about 4 percent total water. Within the subgroup of 

'volcanic ash samples, distinguished from other glassy rocks on plate 
20, beryllium tends to increase along with water up to a water content 
of about 4 percent; it drops noticeably in rocks having higher water 
content.

CORRELATION OF BERYLLIUM WITH FLUORINE
CONTENT

The beryllium content of 473 saturated and over-saturated volcanic 
rocks tends to increase with the fluorine content (table 5). Not all of 
the 1,172 rocks considered in this study were analyzed for fluorine con­ 
tent, but those that were so analyzed are represented in table 5 and 
include both mafic and silicic rocks.

The beryllium-fluorine relations within the three rock types tuff, 
flow rock, and glass are shown diagrammatically on plate 3. Tuffs 
show a slight tendency, and flow rocks and glasses a more pronounced 
tendency, for beryllium to increase along with fluorine.

TABLE 5. Correlation of beryllium with fluorine in saturated and oversaturaled
volcanic rocks

Number of samples

210_______i____________ ___________
163_-_____._______________________
70_________ ___________________
18________________________________
12________________________________

Summary 473 - _ _ _______ _

Fluorine 
(percent)

0 00-. 04 
05- 09 
10- 14 
15-. 19 
20-. 47

. 00-. 47

Beryllium content (ppm)

Range

0-7 
0-20 
0-20 
0-23 
0-36

0-36

Average

1. 1 
2. 6 
5. 8 
7. 1 

15

2. 9

The correlation of beryllium with fluorine in glassy silicic volcanics 
was shown by Coats and others (1962, fig. 3) and by Griffitts and 
Powers (1963, fig. 5.1). The data of Griffitts and Powers indicate, 
however, that within a specific lithologic unit, abundance of beryllium 
is not related to abundance of fluorine. Their data further show that 
the correlation of beryllium and fluorine is perhaps better within a 
group of genetically related volcanics, but that the correlation is not
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obvious unless a large number of genetically unrelated rocks are com­ 
pared. Griffitts and Powers suggested that the unimodal log-normal 
distribution of beryllium relative to fluorine, shown by the data of 
Coats and others (1962), results from comparison of samples from 
many populations (that is, genetically unrelated rocks) having 
different mean beryllium concentrations. This suggestion likely is 
applicable also to our comparisons of beryllium and fluorine in table 5 
and on plate 3.

RELATIONS AMONG SILICA, WATER, AND FLUORINE

The generally positive correlations of beryllium with silica, with 
total water, and with fluorine in volcanic rocks raises the question of 
whether or not any of the correlations (for example, beryllium with 
fluorine) are superficial and exist only because both beryllium and 
fluorine have a positive correlation with silica. Thus, the relations 
among silica, water, and fluorine need to be examined.

The relation of total water to silica among tuffs, flow rocks, and 
glasses is shown by scatter diagrams on plate 4. In the group of 334 
silicic volcanic tuffs, plotted points show a wide spread, but a general 
tendency exists for water to increase as silica increases. Among 212 
silicic flow rocks, water content shows little if any tendency to change 
as silica content changes. Among 242 silicic glassy volcanic rocks, 
water tends to increase as silica content increases.

Possible relations between fluorine and silica within the three groups 
of volcanic rocks can be examined on plate 5. Among 71 silicic tuffs, 
fluorine content tends to decrease as silica increases, except in a few 
rocks of relatively high fluorine content. In the group of 245 mafic 
and silicic flow rocks, fluorine appears not to be correlated with silica 
generally, although rocks with relatively high fluorine content display 
a sharp peak at about 75 percent silica. A few fairly high fluorine 
values are found among flow rocks having lowest silica content. 
Among 157 mafic and silicic glassy volcanic rocks, fluorine shows a 
definite tendency to correlate with silica, and it increases sharply in 
the highest silica compositions.

The relation of fluorine to total \yater within the three groups of 
volcanic rocks is shown by scatter diagrams on plate 6. Among 71 
silicic tuffs, fluorine shows little tendency to correlate with water. 
In the group of 245 mafic and silicic flow rocks, fluorine attains highest 
concentrations in rocks of lowest water content, and it tends to be 
low in rocks with relatively high water content. Among 157 mafic 
and silicic glassy volcanic rocks, fluorine tends to be most abundant 
in rocks containing about 4 percent water. This tendency is especially 
well shown by the group of 68 volcanic ash samples, shown by dots on 
plate 60.
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As indicated by the comparisons just made, beryllium and fluorine 
are closely related in distribution, for they show similar relations to 
both silica and water. Generally, however, beryllium content is poorly 
correlated with water content.

GEOGRAPHIC DISTRIBUTION OF BERYLLIUM

Volcanic rocks from certain geographically restricted areas in the 
western conterminous United States contain anomalous amounts of 
beryllium. In table 6, the range and average beryllium content of 
volcanics in various localities are presented. Certain areas, such as 
the Jemez Mountains of New Mexico and the east-central San Juan 
Mountains (Creede area), Colo., have volcanic rocks with less than 
average content of beryllium. Other areas, such as the Nevada Test 
Site and the Jefferson County-Toston quadrangle area, Montana, 
have rocks nearly normal in beryllium. Most interesting are those 
localities with anomalously high beryllium, such as the Thomas Range, 
Utah, and the Mackay-Twin Buttes area, Idaho. Beryllium varia­ 
tions in silicic volcanics in many localities are plotted on a map of the 
western conterminous United States (pi. 7). Beryllium values are 
given as differences from the averages of all volcanics with similar 
silica content. Plate 7 shows that rocks with unusually high 'beryl­ 
lium content are concentrated in Utah, southern Idaho, and north­ 
eastern Nevada. Furthermore, the only known large deposits of 
potential beryllium ore in volcanic rock lie in this province, at Spor 
Mountain, Utah. Coats and others (1962) also outlined this as an 
area of beryllium-rich silicic volcanics. They suggested the presence 
of another high-beryllium zone in southeastern Arizona, western New 
Mexico, western Texas, and central Colorado. A zone of this extent 
is only partly substantiated by the data on plate 7, but our data for 
this region are sparse. The samples from this region taken by Coats 
and his coworkers are not included in our summary because they were 
not analyzed for major constituents. Many of those samples, how­ 
ever, are high in beryllium, regardless of silica content. The validity 
of the proposal that the region is a beryllium province is borne out by 
the recent discovery of a small beryllium deposit in volcanic rocks 
near Truth or Consequences, N. Mex. (U.S. Geol. Survey, 1964, p. A9- 
A10).
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TABLE 6. Beryllium content of volcanic rocks from selected geographic areas

[Relative beryllium content is the average content of specific rocks compared with the average of all 
volcanic rocks of similar silica composition]

Locality

Kiggins-Big Creek, Idaho _____ ..................

Fremont County, Idaho-Gallatin County, Mont.-

Number of 
samples

22 
22 
20 
20 
27 
43 
21 
34

35 
12 
38 
24 
17 

281 
13 
21 
26 
13 
43 
42

Beryllium content (ppm)

Range

0-1.5 
0 
0-3 
0-5 
0-6 
0-20 
0-36 
0-12

0-10 
0-7 
0-12 
0-3 
0-16 
0-30 
2-30 
0-4 
0-4 
0-10 
0-5 
0-9

Absolute

0.1 
0 
.9 

1.2 
2.6 
2.7 
6.8 
2.3

2.7 
3.8 
2.3 
2.1 
4.4 
3.2 

12.6 
1.9 
1.7 
2.3 
1.1 
2.9

Relative

0.0 
-.6 
-.4 
-.4 
-.2 

+1.4 
+4.9 
-.1

-.2 
+ 1.0 
-.6 
-.7 
+.7 
-.2 

+8.9 
-.6 

.0 
+1.0 
-.9 

-1.1

SUMMARY AND CONCLUSIONS

A positive correlation appears to exist between beryllium content 
and content of silica, total water, and fluorine in all volcanic rocks. 
Differences in details of correlations in different groups of volcanics 
emphasize a distinct though perhaps slight disparity in gross chemi­ 
cal makeup among the volcanic types, and they also suggest the rela­ 
tive importance of the relations between beryllium and the other rock 
components considered.

Despite its general tendency for increase along with silica, beryl­ 
lium tends to decrease in flow rocks and in glasses containing more 
than 75 percent silica, whereas it continues to increase in tuffs con­ 
taining more than 75 percent silica. Tuffs as a group, however, 
contain distinctly less beryllium than do flow rocks and glasses. 
Among tuffs beryllium has a positive correlation with total water 
content, and in flow rocks, a negative correlation; among glassy 
volcanic rocks beryllium reaches a maximum in rocks containing 
about 4 percent water. In all three groups of volcanic rocks, beryllium 
shows a straightforward positive correlation with fluorine.

The similar correlations of fluorine and beryllium with both silica 
and total water, except in the group of tuffs, reflect the close correla­ 
tion of beryllium with fluorine. The fact that beryllium-water 
relations among the three different volcanic types are grossly different 
indicates that water is not a fundamental control on beryllium distri­ 
bution in volcanic rocks. Thus, the general tendency for beryllium
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to increase along with water must reflect only the general tendency of 
water to increase along with silica.

Obvious correlation patterns have not been demonstrated between 
beryllium and other rock components (such as alkalies) in saturated 
n,nd oversaturated volcanic rocks; these relations are currently being 
studied. Apparently, undersaturated volcanic rocks (generally alkali- 
rich) contain unusually large amounts of beryllium.

Provincial distribution of beryllium in volcanic rocks in the western 
conterminous United States is well established. The distribution 
appears not to be related to compositional differences at least not 
to differences in silica content among the rocks.

The correlations described here point out only the relative geo- 
chemical affinities of the components in question. They do not suggest 
genetic mechanisms by which beryllium becomes concentrated in vol­ 
canic rocks. Like the beryllium-fluorine relation discussed by Grif- 
fitts and Powers (1963) the relations shown here are comparisons of 
samples from many populations. In order to learn more concerning 
the geologic processes that concentrate beryllium in volcanic rocks, 
we will have to study a great many rocks from specific geologic occur­ 
rences where genetic relations among the volcanics are well known.
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