
SCIENCE' 

DISCUSSION 

EVIDENCE O F  A LOWER LEVEL O F  LAKE 

SUPERIOR 
E ~ L Ythis fal l  a sample of peat was sent to  the 

writer f o r  pollen analysis. It had been dredged u p  
from a depth of 54  feet below the surface of Lake 
Superior, about one and one half miles west of Sand 
Island, Bayfield County, Wisconsin. According to 
Professor J. A. Merrill, of the Superior State Teach- 
ers College, the deposit is in  40 feet of water and 
under 14 feet of lake sand, covers a considerable area, 
and is in situ. Another deposit is reported between 
Cat Island and North Twin Island, about 23 miles east 
northeast of Sand Island. 

These two peat deposits would indicate a lake level 
at least 54 feet below the present level, which is not 
i n  accordance with our present ideas concerning the 
postglacial history of the regi0n.l The unaltered 
s tate  of the peat would strongly suggest that it was 
not of interglacial age, but postglacial, and probably 
associated with the Nipissing Stage of the Great 
Lakes. 

Examination of the peat shows it to  be remarkably 
well preserved. It is well stratified, and separates i n  
layers when soaked i n  warm water. Several plant 
tissues are  recognizable without special treatment of 
the peat. These are  Sphagnum, leather leaf (Chamae- 
daphne calyculata) leaves, balsam fir (Abies bal-
sanzea) cone scales, and Cares achenes and rootstocks. 
The pollens i n  the peat are  also well preserved, and 
are  those of plants found i n  and near a typical 
northern peat bog. Spruce pollen is the most abun- 
dant form, and Sphagnum spores a re  second in abun- 
dance. Pollens of birch, heaths, sedge, willow, and 
several composites have been observed, but only ten- 
tatively identified. Numerous dark-colored spores of 
fungi also have been found. Besides many unknown 
pollens and spores, there occur a few fragmentary 
parts of small insects. L. R. WILSON 
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T H E  STRUCTURE O F  SOME INDUSTRIAL 
DIAMONDS 

THE catalog of a large European dealer i n  dia-
monds used f o r  industrial purposes contains the inter- 
esting information as  to  the relative structure and 
hardness of several different forms i n  which carbon is  
found i n  nature. Diamonds f o r  industrial uses are  
classified into carbons (carbonado, black Brazilian 
diamonds), ballas; and boarts (borts), which they 
describe as follows : 

1 Frank' Leverett, "Moraines and Shore Lines of the 
Lake Superior Region. " U. S. Geol. Sur. Prof. Paper 
154-A (1929). 

1 The word "ballas" has not been found in any dic- 
tionary consulted, but seems to be a modified form of 
the Portugese balas meaning bullets. The Spanish and 

Boarts are more or less transparent crystals, of bright 
appearance occurring in the most varied shapes, and 
sometimes in twin and multiple crystal formation-
Brazilian boarts rank first in point of hardness, followed 
in approximate order of merit by Australian, South West 
African and Cape. 

Carbons (or carbonados) differ essentially from boarts 
in their structure. They are often described as amor-
phous diamonds, but really consist of microscopically 
small dark octahedrons, and are, consequently, a porous 
cluster of minute diamond crystals, fine to close-grained. 
The fracture of a good carbon should resemble the struc- 
ture of fine steel. Not being built up in countless thin 
layers, they are much less fragile than boarts and unlike 
the latter, can be used until entirely consumed. The in- 
tense hardness of carbons is extraordinary, and consider- 
ably oxceeds that of boarts. 

Ballas are comparatively rare, and are found in South 
Africa and Brazil. They are non-porous, mostly round- 
ish in shape, and consist of innumerable, well-formed, 
minute crystals grouped in concentric formation around 
a nucleus. On account of their structure, the7 have no , " 
defined cleavage planes, and are, invariably, of extra-
ordinary hardness. Strictly speaking, they are not 
harder than the best carbons, but tougher on account 
of their structure. Round white diamonds are often 
wrongly described as ballas, but these are merely boarts 
of round shape, which being easily cleaved, can in no 
wise be used in place of ballas. 

Brazilian ballas is used to test the hardness of carbons. 
When the two are rubbed together, a white mark indi- 
cates that the carbon is harder, while a dark-brown mark 
indicates the carbon is harder. Where both stones are 
of equal hardness, no mark results on either. 

These facts seemed to indicate that, as  is the case 
with steels, the hardness is greatly influenced by grain 
size.2 The American representatives of the dealers 
kindly loaned me a small ballas and two pieces of 
carbon, one very hard, the other softer. About two 
years ago Professor George L. Clark was good enough 
to take x-ray spectrograms of the three specimens. 
The results indicate that  the ballas was composed of 
a great number of small crystals, the softer carbon of 
smaller and more numerous crystals, while i n  the 
harder carbon many of the crystals were approxi-
mately of colloidal dimensions, the rings of the x-ray 
spectrogram being continuous, with many small spots. 

Portugese word bola means ball, whence is derived the 
Argentine bolas used much as our lasso. Through the 
Latin ballista, the word goes back to the Greek pahhs~v,
meaning to throw. Palla is an Old German form, and 
the golden balls of the house of Medici, now used by 
pawnbrokers, were known as pallk, which was the rally- 
ing cry of the Medicis. 

2 Samples of ballas and carbon were exhibited before 
the American Institute of Mining and Metallurgical
Engineers in the course of a discussion. See Trans., 
Vol. C, 29 (1929). 


