
tympanum over it, while the thicker, more 
fibrous, outer membrane is attached to the 
bone around the mouth of the opening. The 
air-bladder is further anchored anteriorly by 
a stout Y-shaped ligament firmly attached to 
the basioccipital. The otolith chamber opens 
above into the brain chaniber at  about the 
middle of its length by a rather small (as com- 
pared with other fishes) foramen through 
which the sacculus communicates with the 
utriculus and the other auditory elements. 

Peculiarly Holocentrus suborbitalis Gill, a 
hitherto supposedly closely related species, has 
no posterior opening from the otolith chamber, 
the chamber does not form a tube-like promi- 
nence a t  the side of the cranium, the otolith 
is comparatively snlall, and the air-bladder 
does not extend forward to the cranium. 
These characters seem of sufficient importance 
to make suborbitalis the type of a distinct 
genus, for which the name Adioryx is pro- 
posed. 

I n  a prepared dry cranium of Nematistius 
there appears no long tube-like otolith cham- 
ber a t  the side of the cranium, but at  each 
side and just. below the occipital condyle there 
is a sudden bulging of the basioccipital bone 
containing the wide-open mouth of a long 
tunnel leading upward to the brain chamber, 
and opening into the latter in the same way 
and a t  the same place that the otolith chamber 
of H. ascensionis opens into it. I n  a dissec- 
tion prepared from an alcoholic specimen a 
small otolith is found in the upper end of the 
tunnel. Into the lower part of the tunnel the 
air-bladder projects, lining i t  with a delicate 
membrane; and near the middle of the tunnel, 
a t  its narrowest part, the air-bladder closes it, 
thus forming a delicate membranous pocket. 

The auditory connection in the case of 
.ATematktius,where a special tunnel is opened 
through the bone to accomnlodate it, is obvi- 
ously of a deeper-seated nature than in any of 
the other examples where advantage is taken 
of interossified areas even though these areas 
have become somewhat specialized. The small 
taxonomic value of the connection of the air- 
bladder to the ear is illustrated in Adioryx 
and Holocentrus, where in  one case the con- 
nection is absent while in the other it is 
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present and with the cranial bones modified 
to acconlmodate it. I t  can probably be used 
only in showing relationship between species 
or genera at  the most. The condition as i t  
exists in Nematistius may prove of greater 
value in this respect. 

EDWINCHAPIN STARKS 

A NEW SOIL SAlIPLER 

A LABORATORY study of the physical char-
acteristics of soils has come to be considered 
of primary importance in soil investigations. 
Jfuch has been done within recent years 
toward studying soils from this standpoint 
with air-dried samples. Comparatively few 
attempts, however, have been made to study 
samples which possessed the texture, struc-
ture, moisture content and other features 
found under field conditions. For many rea- 
sons, investigators can not materially add to 
our knowledge as long as data are secured only 
from air-dried samples. Real progress in re-
search can begin only with the use of ap-
paratus designed to take samples of adequate 
volume and of such character as will enable 
the investigator to deal in the laboratory with 
samples which possess essentially the same 
physical properties as are possessed by the 
soils in the field. 

Mans devices and methods have been intro- 
duced for soil sampling.' For general phys- 
ical and chemical analytical work the 
standard methods of sampling are all essen-
tially the same and each of them has proven 
more or less satisfactory for the purpose for 
which i t  was devised. 

However, with one or two exceptions none 
of the methods of sampling which have thus 
far  been introduced makes it possible to bring 
to the laboratory a sample of soil in the condi- 
tion in which i t  rested in the field. 

I n  the method of sampling proposed by the 
investigators at  Rothamsted, a steel or brass 
frame, fitted with a keen cutting edge and 
open at  top and bottom is driven into the soil 
by repeated blows with a wooden or iron 

See Wiley's "Principles and Practise of Agri-
cultural Analysis," Vol. I., pp. 61-85, for s dis-
cussion of method., for sampling soils. See, also, 
Hall's "The Soil," pp. 45-48. 
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hammer to any desired depth or until its upper 
edge is level with the surface of the soil. 
This method has objections. For exa~nple, 
the core of soil within the frame is generally 
more or less compacted during the process of 
sampling. For this reason, the sample of soil 
does not possess unchanged physical char: 
acteristics, and hence it can not be used to 
advantage in a study of many of the rnore 
important physical propertics of the soil. 

A method of sampling which more closely 
meets the requirements of the soil physicist, 
who desires to determine the permeability of 
soil to water or air and to study other phys- 
ical properties, has been proposed by Whitney, 
and is described by Wiley in the following 
words : 

An excavation two feet square and eighteen 
inches deep is made in the soil. On one side of 
this hole the sample of soil or  subsoil is secured 
by means of a narrow saw blade and a sharp 
carving knife. The sample of soil should be two 
inches square and from three and a half to four 
inches long. It  is placed in a brass cylinder three 
inches long and three and a quarter inches in 
diameter. The open space in the cylinder is filled 
with paraffin lieated just to its melting point. 

This method, also, is open to objections. I n  
the first place, it is often difficult to secure an 
unbroken core of soil to a considerable depth, 
and, further, the sample which is taken by this 
method is too small for many lines of study. 

The writer with the assistance of M. W. 
Pullen, of the Engineering Division, Iowa 
State College, has devised a sampler by which 
he has largely overcome each of the objections 
referred to in the preceding paragraphs, and 
is enabled to take, in a comparatively short 
time, a core of soil, three inches in diameter 
and of any desired depth up to about fifteen 
inches, which possesses every physical char-
acteristic of the soil in the field. This ap-
paratus malxes i t  possible for the operator to 
quiclcly and easily secure a large sample of 
soil for mechanical and chemical analyses. 
For this purpose it promises to prove more 
useful than some of the devices which are 
now employed. However, the new sampler is 
especially adapted for taking samples of soil 
for the detelmination of volume weight, 

moisture content, water-holding capacity, 
permeability to water or air, capillary move-
ment of water and other physical charaoter- - -

istics. The sampler has been tested in many 
different t y y a  of soil. No particular diffi-
culty has been encountered except in coarse 
gravel and in  heavy soils which were very 
wet. When the soil is in a condition favor- 
able for crop growth, a sample of soil three 
inches in dian~eter and ten or twelve inches 
in length may easily be secured by two opera- 
tors within six or eight minutes. A single 
operator finds it somewhat difficult to get a 
sample. However, an experienced man, by 
using a spade two or three times to remove 
the soil from the sides of the machine, has 
secured sanlples without undue exertion. 

The total weight of the sampler, exclusive 
of the wooden, frame, is twenty-six pounds and 
i t  may be transported from one point to 
another with little difficulty. 

During the past year a large number of 
laboratory determinations have been made 
with samples of soils which were taken with 
the new sampler. The data secured are for 
the most part very satisfactory and are of 
such a nature as to justify the conclusion that 
the sampler will prove of value whenever a 
study is made of the physical properties of 
soils. 

The new soil sanlpler is not complicated 
and may be made by any first-class mechanic 
in a well-equipped machine shop. The 
sampler consists of an outer cylinder of steel, 
fitted at the lower end with two sets of cutting 
teeth of tool steel; spiral groovm are milled 
on the outer side of this cylinder which serve 
to give increased cleaning capacity to the 
sampler. 

A steel cylinder, with an inside diameter 
of a little more than three inches and with a 
guide rod nineteen inches in length, fits 
snugly within the outer cylinder. This inner 
cylinder does not turn with the cylinder which 
carries the cutting teeth, but is held rigidly 
in place by a key. If this cylinder were to 
turn, the core of soil would be broken and 
would thus be rendered useless for a deter-
mination of certain phyqical properties of the 
soil. A cylincler made of heavy galvanized 
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sand screen with eight meshes to the inch 
is placed inside of the inner steel cylinder. 
The screen or wire cylinder should fit into 
position perfectly and there should be no open 
space between this cylinder and the inner steel 
cylinder. As the onter cylinder bores into the 
soil and separates a core of soil from the soil 
mass, the inner steel cylinder, carrying the 
wirc cylinder is carried downward at  a rate 
uniform with that of the outer cylinder and 
the core of soil is ~ ~ u s h e d  with but little fric- 
tion and in an unbroken condition into the 
wire cylinder. When a sample of soil has 
been secured to the desired depth, the sampler 
is withdrawn and the wire cylinder which con- 
tains the core of soil is removed from the 
machine. When the soil sampler is in opera- 
tion, i t  is held rigidly in position by a wooden 
frame which is supported on four legs. 

I n  conclusion i t  may be said that the ad- 
vantages wllieli the writer thinks sllould com- 
mend this new apparatus for taking soil 
samples and particularly those which are used 
for the determination of the physical char-
acteristics of the soil, are the rapidity with 
which sarriples can be secured, and the un-
changed physical condition of the core of soil. 

The claim is not made for this inethod that 
the samples duplicate closely when tests are 
made regarding the physical pro13erties of a 
soil type. J-lowever, it is the opinion of the 
writer that the variations are due wholly to 
factors other than those connected with the 
operation of securing the samples of soil, and 
i t  is not probable that these factors can be 
eliminated. 

W. R. STEVENSON 

NOTE ON THE CRYSTAL FORM Ol? BENITOITE 

OF the thirty-two ~ossihle crystal classes 
deduced mathematically from the empirical 
law of rational indices by Hessel in 1832, 
three have no lrnown representative up to the 
present tirne. They are the tetragonal bi-
sphenoidal, trigonal bipyramidal and ditrig-
onal bipyrnmidal classes. The writ,cr be-
lieves that the last-mentioned class, the ditri- 
gonal bipyramidal, has a representative in the 

new gein mineral, benitoite (BaTiS,O,) re-
cently described by ILouderback.l 

Several crystals of this interesting n~ineral 
obtained through B. Bf, VCTilke were examined 
and measured, wit11 the following results. The 
dominant for111 is a trigonal bipyramid, which 
deterinines the habit. If this is taken as the 
positive unit forn~, 1011, tho other forms 
(taking the axes of reference diagonal to the 
pla~ies of symmetry as in tour~naline) are: 
0111and 0112 triyonal bipyramids; 1010 and 
0110, trigonal prisms ;arid 0001, pinacoid. Of 
these 0111 is small, 0112, a narrow fonn 
truncating the polar edges of 1011 and only 
found on one or two crystals. Of the two 
prisms 1010 is invariably the rr~ore promi- 
nent, hut 0fi0 measures a little rnorc in the 
direction of the 4-axis. The pinacoid 0001 is 
a small triangular face and on one crystal 
there were triangular markings parallel to its 
edges. 

Although the general form, hkrl, ditrig-
onal bipyramid, is absent, i t  is pretty certain 
that the crystals belong to the class ~nentioned 
as there is a horizontal plane of symmetry in 
addition to three vertical planes of symmetry 
and three axes of two-fold symmetry as well 
as a single axis of three-fold symmetry. 

Another possibility is that the crystals may 
belong to the trigorial hipyramidal class in 
which case the darninant form would be an 
hkil face, but limit forms are rriucli more com- 
mon among crystals than general forms. I t  
may also bc urged that the crystals may be 
s~pplelnentar~twins of the ditrigonal scalen- 
ohedral or of the ditrigonal pyramidal class, 
but as the prism faces show no grooves, 
nicks, striations or seam through tho center, 
it seems reasonable to regard them as simple 
crystals. 

Sufficient angles were measured to establish 
the formns as ahove. ~b~ averag.o of 

ten values for the angle (0001 p, 1~-1)varying 
from 400 01 to 400 22,, 400 10, as 

with - ~ ~ ~ d ~ ~ b ~ ~ l ~ , ~  value of 400 141. 
AUSTINF. ROGERS 
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