
cycle. Jasper and Andrews (3) report a variation of only 1-2 
per cent between measurements made on six normal indi- 
viduals over a period of 6-18 months. Rubin (5),whose method 
of calculating mean alpha frequency corresponds closely to 
ours, found a variation of less than 1cycle/second in the mean 
alpha frequency of a number of normal subjects and schizo- 
phrenics observed over periods up to four months. Thus, our 
results confirm and extend earlier observations. 

The failure to find any correlation between the mean fre- 
quency and blood sugar level is of some interest, since we had 
previously reported variations in mean frequency with 
changes in blood sugar (2). However, in those studies the 
change was produced by the intravenous injection of sugar 
or insulin and was rapid. Evidently, a t  any given frequency 
level rapid changes in blood sugar will produce shifts in 
frequency, but the day-to-day variations in mean frequency 
must be accounted for on some other, as yet unknown, basis. 
This does not appear to be body temperature. 

These results also give some indication of the reliability 
of this method of frequency analysis of the electroencephalo- 
gram. For clinical purposes, changes in mean frequency of 
greater than 1 cycle/second may be cpnsidered significant. 
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Ordovician Chazyan Classification 
in Vermont 

MARSHALL M. CADY KAY and WALLACE 
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U.S.Geological Survey, Washington, D.C. 

Middle Ordovician limestones of west-central Vermont have 
been described and mapped by Cady (I), who included the 
Crown Point, Beldens, and Middlebury formations in the 
Chazy "group." Inasmuch as the first-named formation is 
structurally separated from the Crown Point limestone of the 
type locality and other outcrops in New York and is succeeded 
by the Beldens formation rather than by the Valcour limestone, 
it  is proposed that the "Crown Point" formation east of the 
Champlain thrust in west-central Vermont be designated the 
Burchards limestone, named from a stream that enters the 
Lemon Fair River three miles west of the type locality in the 
belt of outcrop between Cornwall village and The Ledges, 
Addison County; the formation consists of about 150 feet of 
somewhat magnesian limestone that has a species of Maclurites, 
The Burchards and succeeding Beldens limestones and dolo- 
mites comprise a lithologic sequence that contrasts with the 
succeeding thinner-bedded Middlebury hestone. This 
sequence of Burchards and Beldens is designated the Chipman 
group from Chipman Hill, which lies in the belt of outcrop 
north of Middlebury village. 

SCIENCE,June 6, 1947 

The "Chazy" rocks of northern Lake Champlain have been 
studied by Kay, who has described the Carman quartzite and 
Youngman formation of northwestern Vermont and south- 
eastern Quebec as succeeding the Beldens in the Highgate 
Springsslice (3).The type Carman consists of about 120 feet 
of quartz sandstone. The Youngman, more than 300 feet of 
argillaceous, thin-bedded limestone grading up into dark slate 
having dense limestone lenses, has Lonchodomas halli (Billings) 
persisting, Christiania sp. common in basal beds, Maclzlrites sp. 
present higher, and Rostricellda sp. near the top; the section 
is somewhat incomplete in the type exposure because of a 
thrust fault. Kay believes it  probable that the Carman quartz- 
ite is essentially equivalent to the quartzite in the lower Day 
Point formation that, with the succeeding Crown Point and 
Valcour, is the Chazy sequence in New York. It is proposed that 
the Carman and Youngman formations comprise the Maquam 
group, named from Maquam Bay, six miles south of the type 
sections at  Highgate Springs, Vermont. 

Inasmuch as all these sequences have been called Chazy for 
nearly a century or longer, i t  is recommended that the Chazyan 
series consist of the Chipman and Maquam.groups, as well as 
the Chazy limestones of eastern New York. This use of Chazy 
is considered to have priority over the Chazyan of Grabau, 
which added the Black River group (2), and of Ulrich, which 
was for a composite of widely scattered stratigraphic units (4). 
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A Study of the Inner Bark and Cambial 
Zone of Black Spruce (Picea 
nzariana B.S.P.l1 

ERNESTANDERSON W.and W. PIGW 
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The inner bark and cambial zone of a tree contain living 
cells that are active in its life processes and growth. These 
cells take part in the conversion of sugars and other com- 
pounds, synthesized elsewhere, into wood and bark. A study 
of the composition of the living areas of the tree should help 
greatly in understanding the genesis of materials present in 
mature woods. Hitherto, relatively few investigations of this 
type have been undertaken, and, to the best of our knowledge, 
these have been limited to European woods (I). With this in 
mind, a study of the inner bark and cambial zones of freshly 
cut trees was begun during the summer of 1946. 

Six layers were separated from a black spruce log, approxi- 
mately 65 years old, which was cut on June 3, 1946, These 
layers were: (1) the outer bark, (2) the inner bark, (3) the 
cambial zone, (4) the young sapwood, (5) the sapwood, and 

1This investigation was suggested by Harry F. Lewis, of The Institute 
of Paper Chemistry. Acknowledgment 1s also made to the following staff 
members of the Institute: I. H. Isenberg,-M. A. Buchanan, L. E. Wise, 
and P. F. Cundy. The authors express their appreciation to Robert Buxton 
and Mrs. Evelyn K. Ratliff, who made many chemical analyses of products 
isolated during the investigation. 


